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Chapter 1 Introduction

The smart tachograph EFAS-4.10/4.11, referred to in the following as EFAS, logs information on the time that the driver and 
co-driver spend driving, working, resting, and on standby. EFAS also automatically records the vehicle’s speed and the distance 
traveled. The data recorded by EFAS serves as documentation for controlling bodies such as the police.

The EFAS complies with Commission implementing regulation (EU) 2016/799 of 18 March 2016 implementing Regulation (EU) 
No 165/2014 of the European Parliament and of the Council laying down the requirements for the construction, testing, installa-
tion, operation and repair of tachographs and their components as well as Commission implementing regulation (EU) 2018/502 
of 28 February 2018 amending Implementing Regulation (EU) 2016/799 laying down the requirements for the construction, 
testing, installation, operation and repair of tachographs and their components

This EFAS Tachograph Workshop Manual is intended to serve as a reference work for any general questions concerning recording 
equipment and for specific questions concerning the EFAS Tachograph. The Workshop Manual provides answers to questions 
on the statutory framework, explains the individual functions and menu settings of the EFAS device and gives information and 
assistance for the installation, use, calibration and repair options of the EFAS Tachograph, including how to update the EFAS 
application software.

This workshop manual describes the functions and characteristics of the EFAS tachograph of hardware revisions 4.10/4.11 
with the software version V05.10.

1.1 Target group

This Workshop Manual is aimed at users authorized to install recording equipment in vehicles, to replace them when defective 
and to perform calibrations of the tachograph in accordance with legal regulations. Primarily these are workshop personnel 
who have the appropriate, legally prescribed equipment and tools required to install, inspect and calibrate recording equip-
ment. Such functions may only be carried out by workshop personnel who have appropriate training certification and who are 
in possession of a valid workshop smart-card.

This Workshop Manual also provides assistance to personnel of vehicle manufacturers who install the EFAS into the vehicle 
during production and who perform the basic configuration.

1.2 Symbols

This section explains the special symbols used to emphasize certain parts of the Workshop Manual.

The appropriate symbols are pictured in the column on the left. The text column on the right contains the relevant explanations 
and the warnings.

Symbol Meaning Description

Hazard There is a danger of injury or accident.

Warning Malfunction of the tachograph or of the vehicle is possible.

Note Important information or advice on how to avoid malfunctions.
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Chapter 2 Legal requirements

This chapter describes the most important European regulations that must be considered in connection with the use of smart 
tachographs. The EU regulations are generally supplemented with national legislation in the member states and this must also 
be observed.

2.1 European Union regulations

The European Union regulations listed below are binding on all member states with regard to the creation and monitoring of 
uniform working conditions for drivers.

2.1.1 Regulation (EU) No. 165/2014

Regulation (EU) No. 165/2014 on tachographs in road transport, repealing Council Regulation (EEC) No 3821/85 on recording 
equipment in road transport and amending Regulation (EC) No 561/2006 of the European Parliament and of the Council on the 
harmonisation of certain social legislation relating to road transport.

2.1.2 Regulation (EU) No. 2016/799

Commission implementing Regulation (EU) No. 2016/799 laying down the requirements for the construction, testing, installa-
tion, operation and repair of tachographs and their components.

2.1.3 Regulation (EU) No. 2018/502

Commission implementing Regulation (EU) No. 2018/502 amending Implementing Regulation (EU) 2016/799 laying down the 
requirements for the construction, testing, installation, operation and repair of tachographs and their components.

2.1.4 Regulation (EC) No. 561/ 2006

Regulation (EC) No. 561/2006 of the European Parliament and of the Council of 15 March 2006 on the harmonization of certain 
social legislation relating to road transport includes provisions for the working times of drivers involved in the carriage of 
goods and passengers and their supervision. This regulation also specifies those vehicles exempted from the obligation to have 
equipment fitted.

2.1.5 Directive 2002/15/EC

Directive 2002/15/EC of the European Parliament and of the Council of 11 March 2002 on the organization of working time of 
persons performing mobile road transport activities includes requirements relating to their working times and how these are 
recorded. The Directive is backed up by domestic legislation in the member states of the European Union.

2.1.6 Directive 2014/30/EU

The Directive 2014/30/EU of the European Parliament and of the Council of 26 February 2014 on the harmonisation of the laws 
of the Member States relating to electromagnetic compatibility (recast).

2.2 AETR agreement

The European Agreement concerning the work of crews of vehicles engaged in international road transport contains the 
provisions relating to the employment of drivers in the carriage of goods and passengers and their supervision outside of the 
European Union. Further information can be found at www.unece.org in the document ‘ECE/TRANS/ SC.1/2006/2’. 

2.3 National regulations

National legislation is passed to supplement the regulations of the European Union and are applied in the countries concerned. 
Please obtain sufficient relevant information about the national laws that apply in your own country.

2.4 Standards and regulations for tachographs

The EFAS Tachograph complies with the following standards and regulations:

 y UN ECE R10 Rev. 5 of the United Nations Economic Commission for Europe (UNECE) — Uniform provisions concerning 
the approval of vehicles with regard to electromagnetic compatibility [2017/260]
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Chapter 3 General information on smart recording equipment

3.1 General upgrading to smart recording equipment according to Regulation (EU) No 2016/799

The first generation digital tachograph system has been deployed since 1 May 2006. It may be used until its end of life for 
domestic transportation. For international transportation, instead, 15 years after the entry into force of this Commission Reg-
ulation, all vehicles shall be equipped with a compliant second generation smart tachograph, introduced by this Regulation.

This Annex contains second generation recording equipment and tachograph cards requirements. Starting from its introduc-
tion date, second generation recording equipment shall be installed in vehicles registered for the first time, and second gener-
ation tachograph cards shall be issued.

 y In order to foster a smooth introduction of the second generation tachograph system second generation tachograph 
cards shall be designed to be also used in first generation vehicle units,

 y replacement of valid first generation tachograph cards at the introduction date shall not be requested.

This will allow drivers to keep their unique driver card and use both systems with it. Second generation recording equipment 
shall however only be calibrated using second generation workshop cards.

3.1.1 Exceptions from the obligatory use of recording equipment

As already described in section  3.1, there is a general obligation to fit all vehicles registered after May 1, 2006 with digital 
recording equipment. This applies to all vehicles and vehicle units used for the transport of goods whose maximum authorized 
mass including trailer or semi-trailer exceeds 3.5 tonnes and to vehicles with more than 9 passenger seats (including the driver) 
used for the conveyance of passengers.

Notwithstanding this, there is a special arrangement for vehicles that for example are exempted owing to their special area of 
operation. These exceptions are dealt with in Regulation (EC) No. 561/2006 and Regulation (EU) No. 165/2014 in combination 
with Regulation (EEC) 3820/85 and in the German Regulations on Drivers (FPersV).

You can find a detailed list of exceptions to the compulsory installation of smart tachographs in Europe here:

Europe 1:    REG (EC) 561/2006 Articles 3 and 13 (1) and REG (EU) 165/2014

The following is an overview of exceptions to the compulsory use of smart tachographs in Europe:

 y Used for transporting goods with a maximum permissible weight of not more than 3.5 tonnes including trailer

 y Used for transporting passengers with a maximum of 9 passenger seats (including driver)

 y Used for transporting passengers in a regular service when the route is less than 50 km

 y Used for a maximum permissible speed of no more than 40 km/h

 y Used by the armed forces, civil defense, fire brigade or police

 y Used specially for breakdown recovery within a radius of 100 km of their home base

 y Used in emergencies or for rescue services and as well as special-purpose medical vehicles

 y Used for test driving during technical development as well as new and converted vehicles (prototypes) that have not yet 
been certified

 y Used in tests following repairs and maintenance

 y Used for the non-commercial carriage of goods with a maximum permissible weight of 7.5 tonnes (applies to single 
vehicles and combinations of vehicles)

 y Used for driving instruction by learner drivers and instructors or for obtaining a certificate of professional competence

 y Classified as historic commercial vehicles under domestic legislation and which are not operated for the commercial 
transport of goods or passengers

 y Those used in the non-commercial transport of humanitarian aid

 y Vehicles with a maximum permissible mass not exceeding 7,5 tonnes used for carrying materials, equipment or machinery 
for the driver’s use in the course of his work, and which are used only within a 100 km radius from the base of the under-
taking, on condition that driving such vehicles does not constitute the driver’s main activity.

1 Country-specific exceptions may apply
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3.2 Digital recording equipment

Digital recording equipment includes certain devices that are suitable for the fully or partly automatic display, recording and 
storage of details concerning a vehicle’s journey and concerning certain working times of the driver.

Recording equipment consists of the tachograph, connection cables and a motion sensor (pulse generator) as well as a DSRC 
facility, a GNSS receiver and an optional ITS interface.

The driver’s activity-related data is stored on the driver smart-card. Vehicle-related data including speed, distance driven, vehicle 
mileage etc. is saved to the recording equipment’s mass memory.

The following data is stored to mass memory:

 y Equipment identification data (Vehicle unit identification data, Motion sensor identification data)

 y Keys and certificates

 y Driver or workshop card insertion and withdrawal data

 y Driver activity data

 y Places and positions where daily work periods begin, end, and/or where 3 hours’ continuous driving time is reached

 y Odometer data

 y Detailed speed data

 y Events data

 y Faults data

 y Calibration data

 y Time adjustment data

 y Control activity data (relevant to the 20 most recent control activities)

 y Company locks data (relevant to the 255 most recent company locks)

 y Download activity data (relevant to the last data memory downloading to external media while in company or in cali-
bration mode)

 y Specific conditions data

 y Tachograph card data

3.2.1 Provisions for drivers and employers

The use of analogue, digital or smart tachographs is governed by EC Regulation 3821/85 Appendix I B and 3820/85 as well as 
by implementing Regulation (EU) 2016/799 and implementing Regulation (EU) 2018/502. This regulation imposes a number 
of obligations on both the driver and the owner of the vehicle. The following sections are not exhaustive and are not legally 
definitive. The information is intended as general introduction only.

Modifications to the recording equipment or to the signals used, in particular with fraudulent intent, are punishable by law. The 
forgery, suppression or destruction of recordings stored in the recording equipment or on driver smart-cards or of printouts is 
forbidden. Please take time to acquaint yourself with current legal provisions before using the recording equipment.

In the event of disruptions to the recording equipment, e.g. when the internal clock shows a significant time difference, the 
recording equipment must be checked immediately by an authorized workshop.

If data required for recording is changed on the vehicle, e.g. tire circumference, motion sensor or the official registration number, 
these changes must be entered in the smart tachograph by an authorized workshop.

3.3 Description of the tachograph smart-cards

Tachograph smart-cards are electronic smart-cards that are used to identify the user to the smart tachograph and on which 
certain data is stored for retrieval.
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3.3.1 Types of tachograph smart-cards

There are four different types of tachograph smart-cards that are marked with four different colors.

 y Driver’s smart-card (white) (OPERATION)

 y Workshop smart-card (red) (CALIBRATION)

 y Company smart-card (yellow) (COMPANY)

 y Control smart-card (blue) (CONTROL)

The mode of operation of the tachograph is set depending on which type of tachograph smart-card is inserted and is indicated 
by a symbol in the display.

The special features and areas of application of the various tachograph smart-cards are explained below.

Driver smart-card (white)
A driver’s smart-card is used to identify the driver to the tachograph. The driver’s smart-card is used for normal driving opera-
tion. It is used to display, store and print out the activities of the driver and co-driver. Data on the driver smart-card must be read 
out at least once every 28 days.

The driver smart-card is the driver’s personal property. It may not be passed on to third parties. Each driver may only hold one 
valid driver’s smart-card. A driver’s smart-card is valid for 5 years.

Company smart-card (yellow)
The company smart-card identifies the respective commercial-vehicle company. It entitles a company to access the data of 
the respective company. The company smart-card allows data from the recording equipment to be displayed, printed out and 
downloaded. It is intended for use only by the vehicle owner and is only issued to the owners of companies or businesses or to 
vehicle keepers.

A company can own up to 62 company smart-cards. The company is obliged to ensure that all drivers are trained in the opera-
tion of tachographs and that they have sufficient rolls of printing paper with them.

It must be possible to make the data from the tachograph available to inspection authorities at any time. Company smart-cards 
are valid for 5 years.

Control smart-card (blue)
The control smart-card is used for identification purposes by controlling bodies such as the police. With the control smart-card, 
all of the data stored in the tachograph (mass memory data) and on the driver’s smart-card can be displayed, printed out or 
downloaded.

The control smart-card assists in carrying out tachograph checks. It is valid for 2 years.

Workshop smart-card (red)
The workshop smart-cards are intended for use by the personnel of authorized workshops. A workshop smart-card allows a 
tachograph to be activated, checked and calibrated. In contrast to the company and control smart-cards, the workshop smart-
card can be used for test drive purposes.

A workshop smart-card identifies the appropriate specialist of an approved or authorized workshop. Each employee of a 
workshop may only possess one valid workshop smart-card (per workshop), i.e. if an employee has several employers (=work-
shops), a workshop smart-card can be issued for each workshop. The PIN of a workshop smart-card is only issued to the cor-
responding specialist owning the workshop smart-card. If the smart-card is lost or damaged or if the PIN is forgotten, the 
appropriate authorities must be notified immediately and a new card must be applied for.

A workshop smart-card is valid for 1 years.

Note Driver, control and workshop smart-cards are issued to specific individuals. These smart-cards may not be 

passed on to other persons.

Note The company smart-card (yellow) and the control smart-card (blue) may not be used to drive.

3.3.2 Handling the tachograph smart-cards

Please observe the following rules when handling tachograph smart-cards:

 y Avoid bending or flexing tachograph smart-cards.
 y Do not insert damaged or soiled tachograph smart-cards into the recording equipment.
 y Keep the contact surface clean, dry and free from oil or grease. Always keep a tachograph smart-card in its protective 

cover.
 y Use a damp cloth to clean recording device smart-cards that been accidentally soiled, the front cover and the display 
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window. Do not use any solvents or abrasive cleaning agents.
 y Avoid exposing the tachograph smart-cards to sunlight and electromagnetic fields. Do not leave a tachograph smart-

card lying on the dashboard.

 y Do not use tachograph smart-cards beyond their expiry date. Apply for a new tachograph smart-card in good time.

3.4 Viewing, printing and storing the recorded data

Depending on which type of tachograph smart-card is inserted, vehicle-related data can be read out of the mass memory and 
driver-related data read out of the driver’s smart-card and then displayed, printed or downloaded.

3.4.1 Viewing the data

Various parameters can be shown in the display. The display is situated in the driver’s immediate field of view and can be set to 
display the desired information using operating keys.

3.4.2 Handling the printouts

The data in mass memory and the data on the driver’s smart-card can be printed out via an integrated printer. Only authorized 
printer paper is to be used for tachograph printouts, and this is recognizable by the certification mark on the back of the paper. 
It is a special type of thermal printing paper.

Note Printouts are made using thermal printing paper. A printout can become unreadable through the effects of 

warmth, sunlight, moisture or chemicals.

Please observe the following rules when handling printouts:

 y Avoid exposing the printouts to sunlight, direct light, moisture and warmth.

 y Do not use any text highlighters on the printouts.

3.4.3 Data download

Data in the mass memory must be read out at least once every three months and archived by the vehicle owner. Data read out 
in this way must be stored in a safe location for a period of 2 years. It must always be possible to make this data available to 
inspection authorities at any time.

Reading data out of mass memory is performed for example via the front-mounted download interface (standard six-pin inter-
face). The downloaded data can be stored and archived on an external storage medium.

Downloading the data does not change or delete the data in mass memory. The mass memory can store around 365 days of 
data when the tachograph sees average use. After the 365 days, the device begins overwriting the first day’s data, then those 
of the second day and so on.

Driver smart-card data can be read out with a special reader or via the tachograph and archived on an external storage device. 
Like mass memory data, driver smart-card data must be kept for a period of two years. It must always be possible to make this 
data available at the request of the regulatory authorities.

Similar to the download of the data from the mass memory, driver smart-card data are also not changed or deleted when 
downloaded. The driver smart-card data must be read out every 28 days and archived.

3.4.4 Handling the data readouts

If a tachograph has to be replaced, you are obliged to copy the data with the assistance of a workshop smart-card and to save it 
on an external storage medium. Reading data out is effected via the standard six-pin service interface on the front of the device.

Data in the recording device’s mass memory is only copied, it is not modified. It can be downloaded using any normal, com-
mercially available equipment (PC software and serial cable, or your service partner’s download key). The data must be made 
available to the transportation company and must be archived for a period of 2 years. The data must be destroyed at the end of 
the archival period.

If it is not possible to download the data, you must issue a certificate in accordance with Appendix XVIII of the StVZO and present 
this to the transportation company. This will serve as proof for the company in the event of an inspection by the authorities that 
the data could not be archived. A copy of the document must be kept for a period of one year.
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Chapter 4 Control elements and displays

4.1 The EFAS tachograph

The EFAS has a two-line LCD display, two slots for tachograph smart-cards, a front-mounted interface for calibration and down-
loading, a printing module, and 6 operating keys. It can be installed in a standard-sized car stereo slot. Warning alerts can be 
emitted optically and acoustically.

The EFAS is activated when

 y the vehicle’s ignition is turned on,

 y by signals from the motion sensor,

 y when a tachograph smart-card is inserted,

 y when any of the keys is pressed or

 y through an FMS download,

 y at the end of a 45-minute drive break.

To remove the tachograph card, the vehicle must be stationary (0 km/h) and the ignition turned on (level 1). At the latest 
4 minutes after the ignition is switched off, EFAS switches off automatically. If a key is pressed after turning off the ignition, the 
shutdown of EFAS is delayed by up to 4 minutes. The time for EFAS to switch off after switching off the ignition can be configured.

The following sections describe the EFAS device’s control elements and displays:

 y Keys (section 4.2)

 y Card readers (section 4.3)

 y Display (section 4.4)

 y Warning light and acoustic signals (section 4.5)

 y Printer (section 4.6)

 y Service interface (section 4.7)

 y Working with menus (section 4.8)

 y Using the tachograph smart-cards (section 4.9)

4.2 Keys

The EFAS is operated using the six keys on the front of the device:

Figure 1 — K e y s 
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The individual keys have the following functions:

Key Meaning Description

Key for driver 1 Referred to in the text below as: u
By briefly pressing the button, the driver activity (working time, standby time and rest time) can 
be selected for driver 1. The activity only changes after the key is released. Pressing the key for 
at least 1.5 seconds when the vehicle is stationary requests the card to be ejected from slot 1.

Key for driver 2 Referred to in the text below as: v
By briefly pressing the button, the driver activity (working time, standby time and rest time) 
can be selected for driver 2. The activity only cycles to the next one after the key is released. 
Pressing the key for at least 1.5 seconds when the vehicle is stationary requests the card to be 
ejected from slot 2.

OK key Referred to in the text below as: OK
When the vehicle is stationary: Calls the main menus and/or confirms any entries.
During a journey: Stores the current speed for individual speed monitoring2 of the driver.

BACK key Referred to in the text below as: 9
When the vehicle is stationary:

 y Cancel a selected function within a menu / go back one menu level.
 y Terminates a menu if pressed for approx. 1 second.
 y Sets the local language for the display to English if held pressed for at least 5 seconds 

when the standard display can be seen.
During a journey: Switches individually programmed speed monitoring off.

Control key Referred to in the text below as: 
Selects the next menu item, switches the screen display

Control key Referred to in the text below as: 
Selects the previous menu item, switches the screen display

2

4.3 Card readers

EFAS is fitted with two card readers.

Figure 2 — Card readers

The card slot for the driver is on the left and for the co-driver on the right. Each card must be inserted all the way to the stop. 
The cards are locked mechanically and normally they can only be removed electrically with the help of the application when the 
vehicle is stationary. To remove jammed cards see section 11.2.

2 PersonalSpeedWarning: Can be programmed via EFAS Service Tool, see Settings g Warning
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4.4 Display

The EFAS tachograph has an alphanumeric monochrome graphics-capable LCD. The color of the back-lighting is a device option 
and is set at the factory. It cannot be altered subsequently.

Figure 3 — Alphanumeric display

Text is displayed in the local language as configured. The language is set based on the local language of the driver’s or workshop 
smart-card or it can be selected via the main menu.

4.5 Warning light and acoustic signals

The red warning light displays various operating states of the EFAS tachograph. In the default configuration, certain operating 
states are indicated with an acoustic signal. If required, the acoustic signals can be enabled or disabled in the menu or alter-
natively as a parameter setting via the service interface. The settings for acoustic signaling are made in the device menu or 
alternatively as a parameter specification via the programming interface. Besides the tachograph’s acustic signals, the alarm is 
in some cases triggered on the alarm output pin D4 of the D connector panel. The Output pin D4 is not available for all device 
variants (see section: Connector panel). The alarm output can be used to activate an external alarm display e.g. a warning light 
on the instrument panel or in the tachometer display.

Figure 4 — Red warning lights to display the operational status

The table below summarizes the various operating states of the warning light and their meanings:

Table 1 — Warning light and acoustic signals

LED Tone/series of tones Meaning / Operating state

Function check

Off - Ready for operation and no active alarms  (device is activated or in standby mode).

Blinks RED 1x - The LED blinks briefly as a function check when the tachograph is switched on.

- 3x long The connection to the front module is faulty. LCD display is faulty or not possible.

Blinks RED - The LED blinks briefly with long breaks in between. There is a serious defect with 
the hardware. The LCD display remains dark after the device is switched on. The 
tachograph must be replaced.

Alarms
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LED Tone/series of tones Meaning / Operating state

Blinks RED 1x long, 2x short Event or malfunction message as per REG (EC) No. 1360/ 2002. LED blinks for a 
maximum of 30 seconds until the cause of the alarm is acknowledged with OK. 
Alarm output pin D4 is set to active.

RED 2x short, 1x long In combination with the text display “Service”. There is a serious defect with 
the hardware. The tachograph must be taken to a workshop for repair and may 
have to be replaced.

Blinks RED 1x long Individually programmed speed has been exceeded >> or advance warning of 
maximum speed limit being exceeded with “> EF-Info <“ in the display.

Blinks RED 2x 1x short Alarm issued after incorrect input.

Acknowledgments, Input aids (information)

- 1x short Acknowledgment signal for successful input.

- 1x long Incorrect operation. Occurs when a key is pressed that is not supported in the 
current dialog.

Blinks RED 1x short
(or several times)

Prompt for required user input.

Key click

- 1x short/quiet Key click when key is pressed

4.6 Printer paper container

With the built-in printer, the times recorded by the tachograph can be printed out, among other things. The paper container 
can be removed to refill a roll of paper.

Figure 5 — Printer paper container

Details on removing the printer paper container and inserting the printer-paper roll are available in section 7.6.

4.7 Service port

The service port located on the front panel of the EFAS tachograph is covered with a rubber cap. The port has two independent 
components; a calibration interface and a download interface.

Figure 6 — Service port

The calibration interface serves the calibration, configuration and diagnostics of the EFAS tachograph. The download interface 
is used to download the data stored in mass memory or on the inserted driver smart-card. As a special aspect of the EFAS device, 
the download interface supports configuration and diagnostic services. This requires the use of the EFAS Service Tool.
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Table 2 — Pin assignment of the service port

Assignment (view from front) Pin Meaning

1 Ground (GND)

2 K-line data interface (bidirectional)

3 RS232 data interface (RxD g receive)

4 I/O signal for calibration (bidirectional)

5 EFAS supply voltage less max. 3 V

6 RS232 data interface (TxD g transmit)

The calibration interface consists of the bidirectional K-line data interface (pin 2), the I/O signal line (pin 4) and power supply 
(pins 1 and 5).

The download interface consists of the RS 232 data interface (pins 3 and 6) and ground (pin 1). Please ensure that the transmit 
(TxD) and receive (RxD) data connections are crossed over in the download cable so that they can be connected to the serial 
port of a PC or notebook with a conventional RS 232 interface. Download devices without their own power supply (download 
sticks) also use the EFAS device’s voltage supply (pin 5).

4.8 Working with menus

Making selections in the menus and sub-menus of the EFAS tachograph is effected using the operating keys. The following 
instructions show you how you can work with the menus.

Menus can only be accessed when there are no messages or alarms being displayed and the vehicle is stationary. Acknowledge 
any warnings with OK to see the standard display.

Example:

In order to work with individual menu items in the menu, first press OK.
The main menu will be displayed.

, 
You can use the cursor keys  and  to select different menu levels.

OK opens the menu item and you reach the next lower level.
Repeat selection with the cursor keys and OK until you reach the desired place in the menu.

The key 9 takes you to the next higher menu level.

The instructions below show menu selection in an abbreviated form. The different levels of menu selection are separated 
by g arrows.

For example:
OK g Settings g Display g Language signifies the following process:

1. Press OK.
2. Use the cursor keys  and  to select the Settings menu. Press OK.
3. Use the cursor keys  and  select the Display menu. Press OK.
4. Use the cursor keys  and  to select the Language menu. Press OK.

Current settings are indicated by a preceding “>“ character and new settings are indicated by a following question mark “?“.

For example, language setting:

> English means that the currently set language is English.
Francais? means that the language will be set to French when OK is pressed. You can select other languages with the 

two cursor keys  and .

4.9 Using the tachograph smart-cards

Four types of tachograph smart-cards with different access rights are provided for the proper operation of the EFAS tachograph. 
The mode of operation of the recording equipment is set depending on which type of tachograph smart-card is inserted and 
indicated by a symbol in the display. The  Symbol will be displayed if the tachograph is not yet activated.

Possible operating modes are:
 y MANUFACTURER / non activated ()
 y OPERATIONAL (),
 y COMPANY (),
 y CALIBRATION () and
 y CONTROL ().

If only one smart-card is inserted, the operating mode will correspond directly to the type of card. The table below explains the 
corresponding symbols for the various operating modes:
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Table 3 — Operating modes - symbols

Card type Operating mode Display symbol

Driver smart-card OPERATIONAL 
Workshop smart-card CALIBRATION 
Company smart-card COMPANY 
Control smart-card CONTROL 

When a smart-card is being read by the device, the card symbol  of the card-slot in question blinks.

Note The EFAS tachograph will ignore invalid tachograph smart-cards. However, it is possible to display, print and 

download the data stored on cards that have expired. An invalid or expired tachograph smart-card will be 

indicated by the symbol  instead of the card symbol.

4.9.1 Card combinations and their effect on the operating mode

The following table shows the mode of operation of the EFAS tachograph depending on the tachograph smart-cards inserted. 
The combinations that result in a “card conflict“ are displayed with a dark gray background. In these cases, it is not clear what the 
user’s desired mode of operation is. For this reason, the tachograph assumes what the mode of operation should be according 
to the following table.

Table 4 — Operating modes from tachograph smart-cards

Operating mode
Slot 1 (Driver)

no card Driver card Control card Workshop card Company card

Sl
ot

 2
 (C

o
-d

ri
v

e
r) no card  Operational  Operational  Control  Calibration  Company

Driver card  Operational  Operational  Control  Calibration  Company

Control card  Control  Control  Control3  Operational  Operational

Workshop card  Calibration  Calibration  Operational  Calibration3  Operational

Company card  Company  Company  Operational  Operational  Company3

Note The tachograph smartcards can only be removed when the vehicle is stationary. If an attempt is made to the 

eject the smartcard while the vehicle is moving, EFAS will display the following message:

Figure 7 — Smart-card access locked while traveling

3 In this state, the tachograph will only use the recording equipment smart-card in slot 1.
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Chapter 5 General instructions prior to installation

5.1 Preparations for installation in the vehicle

The following chapter describes the preparations required for installing the EFAS tachograph in the vehicle. Before the tacho-
graph can actually be installed in a vehicle it is important to perform a careful (visual) inspection of the components present.

5.1.1 Receipt of device

On receipt of the device, please check that the packaging of the goods is intact. Check that the goods were not damaged in 
transit. Any complaints about transport damage should be made to the carrier immediately as subsequent complaints about 
transport damage cannot be considered.

Please also check before installation that the unit is in factory condition and whether the installed software is up to date.

The software must be approved by the manufacturer, Intellic GmbH, and certified by the official EU approval bodies. The certified 
hardware and software versions are available at the following link: https://www.bsi.bund.de/zertifizierungsreporte

5.1.2 Storage

Store the EFAS tachograph in its original packaging and protect it from moisture. The tachograph must not be exposed to any 
unusual mechanical loads.

 Storage temperature range: – 40 °C to + 85 °C
 Long-term storage temperature: 0 °C to + 40 °C

5.1.3 Visual inspection before installation

Do not remove the device from its original packaging until immediately prior to installation.

Please check,
 y That the type label is properly affixed to the device and that it is undamaged and readable.
 y that the seal on the base panel of the device is undamaged.
 y whether the device shows any damage through transport or other signs of mechanical damage.
 y that the date of manufacture of the tachograph is not longer than 12 months ago.
 y that the current, certified software version is installed (see Chapter 16).

Note Do not remove the protective film from the display until after installation.

 
Note If the date of manufacture is more than 12 months in the past, please replace the internal buffer battery.

If all the checks are satisfactory, you can commence with the installation itself. Please return tachographs that have been 
damaged or apparently manipulated during transit to your dealer immediately.

If you need to replace the battery, please follow the instructions in section 6.2.6. The data of manufacture is noted on the type 
label.

Please ensure when handling the tachograph that the device
 y is not thrown or dropped.
 y does not come into contact with water, other liquids or with chemicals.
 y is not exposed to any unusual mechanical influences.
 y is not exposed to direct sunlight for extended periods.

5.1.4 Details on the type label

The tachograph EFAS is supplied with a universal power adapter so that it can be installed in vehicles with a 24 V or 12 V supply.

The following shows an example of an EFAS type label with explanatory notes that explain the data it contains.
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Figure 8 — EFAS type label

EFAS is also available as a training device. It is denoted as such on the type label.

Training devices are not intended for installation in vehicles, but only for the training of tachograph users. All training devices 
work with a test key system. This ensures that training devices only work with special tachograph smart-cards and special 
motion sensors, which are also equipped with test keys. The use of training devices while driving is not permitted.

Note Authority-issued tachograph cards do not work with training devices.

5.1.5 Device versions

Customer specifications may give rise to hardware-based device variants, which are implemented with different hardware 
versions or with different front-panel designs, for example.

The company Intellic maintains a list of products and their versions. A product code is specified for every new product or 
product version. The product-group labeling for EFAS is “E5T“. The EFAS serial number begins with this. The device version is 
specified as a decimal with the next 3 digits.

For EFAS with inverted display, the following product codes have been defined:

EFAS Product Code

4.10 E5T018

4.10 Trainings Unit E5T017

4.11 E5T020

4.11 Trainings Unit E5T019

5.1.5.1 Previous hardware and software versions

Name HW-Version SW-Version Release Comment

EFAS 3 3.00 1.01 Nov 2008 first approval

EFAS 3 3.00 1.02 Mai 2009 incl. minor changes EU 561/2006

EFAS 3 3.00 1.03 Mai 2010 additional languages

EFAS 4 4.0 2.00 Jan 2012 first approval (EU 1266/2009 Oct. 2011)

EFAS 4 4.0 2.01 Okt 2012 incl. extended D6 support

EFAS 4 4.0, 4.1 2.10 Feb 2013 incl. IMS support (EU 1266/2009 Oct. 2012)

EFAS 4 4.0, 4.1, 4.2 2.15 Okt 2013 incl. improved IMS support

EFAS 4 4.5 3.00 Sep 2017 iCounter [SE]

EFAS 4 4.8 3.50 Sep 2018 Updating the electronics [TE]

EFAS 4 4.10 5.00 Sep 2019 Smart Tachograph; OE version

EFAS 4
4.10
4.11

5.10 2020
Smart Tachograph; OE version
Smart Tachograph; none OE version

Date of manufacturing

Product code

EU serial number

Intellic-serial-number with dots for optical separation

Data Matrix of Intellic-serial-number

Space for OEM data
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Chapter 6 Installing and commissioning

This chapter describes how the EFAS tachograph is installed in a vehicle and how EFAS is put into operation. The main steps are 
the activation of the tachograph and its pairing with a motion sensor.

6.1 Checks before installation

Prior to installation of the EFAS tachograph in a vehicle, check that the type label and the seal are intact. Any additional stickers 
or labels must be checked as they might have been used to hide additional openings made in the course of illegal tampering. If 
the check uncovers any discrepancies, the device must not be installed.

6.2 Handling during installation

The EFAS tachograph is intended for installation in normed bay conforming to DIN  ISO  7736. This standard describes the 
dimensions for a car radio bay known as the DIN slot.

Dimensions of the tachograph without connectors:

Table 5 — Housing dimensions

Dimensions Width [mm] Height [mm] Depth [mm]

Housing dimensions excluding cover 179.1 50 175

Dimensions of cover 187.5 58 17.4

Open the DIN ISO 7736 bay in the driver’s cab intended for installation. If there is no standard bay present or free, an appropriate 
attachment, mounting bay or bracket corresponding to the norm can be installed in the vehicle. This must be fitted in such a 
way that the driver can see, read and operate the tachograph from the driver’s seat and so that the tachograph is not exposed 
to direct sunlight.

Note Please check to see whether plug connections are available for the tachograph or whether they must first be 

installed.

6.2.1 Connector panel

The tachograph is connected to the vehicle’s electronic system via the connector panel at the back of the EFAS device.  The 
layout on the device can be seen in Figure 9, and the pin assignment of the plug connectors is described in Table 6 to Table 9 
below.

Connector A
WHITEWHITE

This plug connector is used to connect the power supply (vehicle battery, ground), the signal states IGNITION 
and LIGHT (ON/OFF) and instrument panel or e-tachometer via the standard “A“ CAN bus.

Connector B
YELLOWYELLOW

This plug connector is used to connect the power supply for the motion sensor pulse generator, the real-time 
speed signal, the serial data connection to the motion sensor and the output signals “motion sensor pulse“ and 
“4 pulse/m“ for the e-tachometer or the instrument panel.

Connector C
REDRED

This plug connector can be used to connect the engine-speed input signal (used for additional data recording) 
and/or additional devices via CAN Bus C, e.g. FMS, GSM or IR module. A terminating resistor for the CAN bus C 
can be wired with an external jumper between terminals C7 and C8.

Connector D
BROWNBROWN

This connector is used to connect the status signals D1 and D2 (used for additional data recording), the output 
signal for external optical alarm displays and the data connection for the e-tachometer/instrument bus, 
provided that this implemented over a K-line. In addition, the info interface is located on this connector panel. 
It can serve, for example, to connect additional devices for fleet management tasks.

Plug-in fuse The plug-in fuse integrated into the connector panel provides for a terminating resistor for the CAN bus A. 
Ex-factory this fuse is plugged in, so the CAN bus A is terminated with 120 Ω. The fuse is a low profile MINI fuse. 
It acts as a low-resistance bridge only, and so the nominal current value is unimportant.
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Figure 9 — Connector panel

Warning The lines A5 and A6 must be wired for the correct operation. If the line A6 is not wired in the vehicle-side con-

nector cable, a connection (bridge) between A5 and A6 must be produced. Affected are especially vehicles with 

12 V power supply.

In EFAS-4.10 (OE version) the following contacts are without internal connection: B5-B8, C1-C4, D3- D7.

6.2.2 Pin assignment for the device

Table 6 — Pin assignment plug connector A

Contact Direction Function Comment Cable
cross-section

A1 - Continuous voltage (+) Battery positive, terminal 30 1 - 2.5 mm2

A2 In Instrument lighting Control input lighting 1 - 2.5 mm2

A3 - Ignition Switched positive, terminal 15 1 - 2.5 mm2

A4 Bi CAN_H (A) High signal CAN-bus A (to the instrument panel) 0.35 - 1 mm2

A5 - Continuous voltage (–) Battery negative, terminal 31a 1 - 2.5 mm2

A6 - Ground Vehicle ground, terminal 31 1 - 2.5 mm2

A7 - CAN_GND (A) Ground CAN bus A 0.35 - 1 mm2

A8 Bi CAN_L (A) Low signal CAN-bus A (to the instrument panel) 0.35 - 1 mm2

Table 7 — Pin assignment plug connector B

Contact Direction Function Comment Cable
cross-section

B1 - motion sensor supply (+) Positive pole, motion sensor power supply 0.5 - 1 mm2

B2 - motion sensor supply (–) Negative pole, motion sensor power supply 0.5 - 1 mm2

B3 In Real-time motion sensor Real-time speed signal from motion sensor 0.35 - 1 mm2

B4 Bi motion sensor data signal Encrypted data communications signal 0.35 - 1 mm2

B5 4 n/a - - - Not Used

B6 4 Out Speed signal Output for speed pulses 0.35 - 1 mm2

B7 4 Out Speed signal Output for speed pulses 0.35 - 1 mm2

B8 4 Out 4 pulses/m Standardized output for speed pulses 0.35 - 1 mm2

4 In the hardware of EFAS-4.10 this connection is internally unconnected
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Table 8 — Pin assignment plug connector C

Contact Direction Function Comment Cable
cross-section

C1 n/a - - - Not used

C2 n/a - - - Not used

C3  5 In  y Engine speed signal
 y Input signal for second 
motion source with 
pulse output

 y Digital input for engine-speed sensor
 y Digital input for a pulse signal with frequency pro-
portional to speed

0.35 - 1 mm2

C4 n/a - - - Not used

C5 Bi CAN_H (C) High-signal CAN bus C, 0.35 - 1 mm2

C6 - CAN_GND (C) Ground CAN bus C 0.35 - 1 mm2

C7 Bi CAN_L (C) Low-signal CAN bus C 0.35 - 1 mm2

C8 - CAN (C) 120 Ω CAN C terminator when connected to C7 0.35 - 1 mm2

Table 9 — Pin assignment plug connector D

Contact Direction Function Comment Cable
cross-section

D1 In Status signal D1 Digital input e.g. temperature warning or red light 0.35 - 1 mm2

D2 In Status signal D2 Digital input e.g. temperature warning or red light 0.35 - 1 mm2

D3 5 n/a - - - Not used

D4 5 Out Warning signal Digital output for external optical alarm e.g. EFAS 
announces malfunction to the “Combi” instrument

0.35 - 1 mm2

D5 5 n/a - - - Not Used

D6 5 Out Speed signal
Special functions possible

Digital pulse output, e.g. for speedometer D6. 
Requires Pull-up resistor 10 kOhm to A1 (battery +) for 
correct function.

0.35 - 1 mm2

D7 5 Bi K-line speedometer
(diagnostic interface)

Serial communication interface, e.g. for K-line
Voltage level identical to operating voltage

0.35 - 1 mm2

D8 Out Serial interface
(diagnostic, FMS)

Serial communication interface for diagnosis or as an 
information interface D7=D8 different voltage levels
Voltage level is selectable to operating voltage or 10 V

0.35 - 1 mm2

6.2.2.1 Protection of positive and negative pole

Protection without or with battery master switch at positive pole:
 y A1, A2 min. 1 A / max. 5 A
 y A3 min. 3 A / max. 5 A
 y A5, A6 directly to the vehicle chassis

Protection with battery master switch at negative pole:
 y A1, A2 min. 1 A / max. 5 A
 y A3 min. 3 A / max. 5 A
 y A5 min. current limit or fuse 1 A, max. 5 A
 y A6 directly to the vehicle chassis

5 In the hardware of EFAS-4.10 this connection is internally unconnected

Figure 10 — Fuse protection in plus and minus branch
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6.2.3 Motion sensor

The motion sensor must conform to EU regulations and must be a type approved for use with the EFAS device. Install the motion 
sensor in accordance with the manufacturer’s instructions. After the motion sensor has been installed, it can be connected to 
the sensor cable. The other end of the motion sensor cable is connected to socket B on the back of the recording device. If you 
are installing cabling for the tachograph in a vehicle for the first time, please refer Table 6 to Table 9 for the pin assignments of 
the plug.

If you are using existing cabling for the installation, checks should be made to exclude any branch connections. If a full sight 
check is not possible, a reference cable should be used for testing between the sensor and the EFAS tachograph.

During activation the motion sensor is paired with the tachograph. They then form a single unit that is referred to as recording 
device. In this process, please follow the vendor’s instructions for the motion sensor used and observe the vehicle manufactur-
er’s installation instructions.

6.2.4 Mounting on the vehicle

Attach the mounting on the back of the device (M6 threaded bolts, rubber pads, etc.) to a suitable location in your vehicle. This 
may only be possible after it has been inserted into the installation bracket.

Insert the tachograph into the intended bay until you hear the clips click into place.

6.2.5 Conditions for switching-on and operating states

The EFAS tachograph is activated by the following signals (conditions for switching on):

 y Connection to the power supply

 y Switch on the ignition

 y Card insertion

 y Key-press

 y Motion sensor signals

 y Optionally by an external switch-on signal (from devices connected to the CAN bus C)

 y Optionally at the end of a 45-minute interruption in travel time

When the ignition is turned on, the EFAS tachograph is in normal operating mode. If the ignition is turned off, only restricted 
operation is possible where it is not possible to eject a card from the slot and printing is not available.

If there is no condition for switching on present, the EFAS device enters standby mode after a certain shutdown time. In standby 
mode, less power is consumed and the display is switched off. The default for the shutdown time is approve. 2 minutes. The EFAS 

Service Tool can be used to set a longer or shorter shutdown time. (In the EFAS Service Tool referred to as “EFAS Follow-up Time”) 
The minimum shutdown time is 60 seconds. If there is no condition for switching on present, the display lighting is switched off 
after approx. 15 seconds. Depending on the programmed shutdown time the EFAS device will switch into standby mode at the 
end of the specified time.

6.2.6 Changing the internal buffer battery

The internal buffer battery must be replaced with each regular inspection or recalibration, if the date of the previous inspection 
was more than 12 months ago. The date of the previous inspection is given on the installation plaque or on the printout of the 
“Technical Data”.

6.2.6.1 Removing the internal buffer battery

Before removal of the battery the tachograph must be put to CALIBRATION mode to avoid damages to the tachograph.

For this the insertion of the workshop smart-card and the PIN entry is required. By the operating mode CALIBRATION error 
entries can be avoided in the device, which can result from the separation of the supply voltage of the vehicle.

If the tachograph is installed in the vehicle, then install the tachograph with the help of the unlocking clamp. Check if the device 
is fastened at the rear and loosen the fastener if required.

The tachograph can now be separated from the connecting cables and connected to an external power supply (12 V or 24 V).
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Warning When changing the battery, ensure that the tachograph EFAS is constantly connected to the supply voltage 

(12 V or 24 V via connector A, white). Otherwise, the warranty becomes invalid when the battery is removed, 

since the tachograph assumes that the cover has been opened without authorization..

Position the device in such a manner that the underside of the device is turned towards you. Remove the seal on the base plate 
using an appropriate tool. Make sure that all residues have been removed.

Figure 11 — Battery replacement, step1

Use a screwdriver (TORX, T10) to remove the M3x6 screw. This releases 
the seal holder from the base plate. Make sure that the screw and the seal 
holder do not get lost.

Figure 12 — Battery replacement, step 2

Slide the cover gasket backwards over the wiring harness. Remove the 
base plate with a screwdriver by prying the rear panel until it unlatches, 
and rotate it forwards.

Figure 13 — Battery replacement, step 3

Now open the battery clip as illustrated below (red circle).

Figure 14 — Battery replacement, step 4

Remove the battery from its holder, as shown in the figure.

Then pull the battery cable out of its connector.

6.2.6.2 Installing the battery

Use only the approved batteries as specified in Chapter 18.

Battery installation is in the reverse order of section 6.2.6.1. Conduct the following steps:

 y Insert the plug connector on the battery cable into the socket on the mainboard of the EFAS. The plug connector is coded 
and can, thus, not be inserted with wrong polarity.

 y Slide the battery into the holder so that the resistor mounted on the outside of the battery points upward.
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 y Close the battery clip by inserting the two hooks under the nipples on the battery holder and interlock the hooks with 
each other.

 y Run the battery cable under the retaining hooks of the mounting plate to prevent the battery cable from obstructing the 
movement of the orange actuator.

 y With the base plate positioned perpendicular to the underside of the device and with the notch/seam behind the front 
panel, press the base plate down onto the underside of the device. Make sure that the notch/seam of the base plate 
remains inside the front panel.

 y Pressing on both sides, slide the base plate backward until it clicks into place.

 y Insert the black seal holder into the recess in the base plate and use the M3x6 screw to secure the base plate.

 y Punch a seal with your workshop’s lead sealing pliers and then press it into the seal holder until you hear it click into place.

 y Slide the cover gasket back over the device and insert it again correctly from the back into the EFAS front panel.

6.2.7 Seals

The tachograph EFAS must be sealed at the bottom plate (underside of the device).

Figure 15 — Seal at the bottom plate

Whereas the seal in the base plate clicks into a separate seal holder, the receptacle for the seal in the connector-panel cover is 
integrated.

Before pressing the seal into its holder, the blank seal must first be punched with the workshop’s own sealing pliers.

When pressing a seal into place, push it into the recess in far enough that you can hear it click into place, and ensure that the 
seal is flush with its holder.

6.3 Preparation and configuration before activation of the control unit

For devices older than 12 months, the buffer battery should be replaced before activation.

Before the activation, check whether a newer version of the EFAS software is available from the manufacturer.

Before activating the tachograph EFAS, all relevant parameters as well as the known calibration data, e.g. via the EFAS Service 

Tool, should be entered into the EFAS. For this purpose, EFAS should already be installed in the vehicle and connected to the 
electrical connections.

For automatic recognition of setting values of the most important communication parameters, the “Automatic detection” 
function can be started. For more information see section 8.4.

6.4 Activating the tachograph EFAS

The tachograph EFAS is supplied in the “not activated“ state. It must be connected to all the necessary and legally specified 
system components before being activated. When activated, the motion sensor, the gauge in the instrument panel and the 
DSRC module must already be connected at the very least. The speed indicator of the tachometer may display the maximum 
value when the vehicle is stationary provided it has not been correctly paired with the motion sensor. 
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1st step: Switch on the device

After the EFAS device has been connected to the on-board power supply, the “WELCOME“ message will be displayed until the 
tachograph has performed all initialization functions.

The welcome message shows the date and the local time (in this case the preset UTC time):

Figure 16 — "WELCOME" message

Following the “WELCOME“ message, the following text is displayed for 3 seconds (see figure below). The local language depends 
on the settings made when the device was configured.

Unless the tachograph has been activated, pressing the keys  or  and u and v for three seconds will display a message 
saying that the device has not yet been activated.

Figure 17 — Message “>EFAS< not activated“ prior to activation

The  symbol also indicates that the EFAS tachograph has not yet been activated. This will continue to be displayed until the 
tachograph has been activated. Once the device has been activated, the symbol representing the tachograph’s relevant oper-
ating mode will be displayed.

Figure 18 — "WELCOME" message

Use the control keys to switch the display and check the settings for the internal clock.

Figure 19 — UTC-display if device is not activated

The UTC display shows the current date and time in UTC time. In parenthesis the time offset of the selected time zone is dis-
played. The DST icon (Daylight Saving Time) symbolizes an additional time offset of +1h with respect to the summer time. It 
appears only in the summertime period and when the automatic summer time adjustment is enabled (see section 7.1). In Figure 
19, the local time therefore is 16:59:13 in the afternoon.

2nd step: Insert workshop smart-card and enter PIN

After insertion, the data on the workshop smart-card can be read out. In the display, the number of the card slot and a symbol 
for the smart-card type are shown on the left, along with the name of the card-holder or of the workshop.

Figure 20 — Display of the smart-card owner workshop

The PIN must be entered before the workshop smart-card can be fully read and accepted by the tachograph. The PIN consists of 
four to eight characters. These can be digits, uppercase or lowercase letters, or special characters.

Note The PIN is communicated to the trained specialist separately when the workshop smart-card is issued. This is a 

personal security measure. This character sequence must be kept secret and must not be noted on the smart-

card or disclosed to any third party. After 5 unsuccessful attempts to enter the PIN, the workshop smart-card 

will be disabled and can no longer be used.
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Note When the workshop card is inserted in EFAS for the first time, the ITS release dialog is displayed.

 

Note If no key is pressed within 30 seconds, an approximately 5 second acoustic warning signal will sound that can 

be acknowledged with the 9 key. The PIN input prompt will then be displayed continuously until the input is 

aborted using the keypad or until the vehicle starts moving.

Figure 21 — Prompt for PIN input

The first set of characters available are numeric digits [1-0]. The key v takes you to the next set of characters [ABC], [abc], 
[@$#], and the u key takes you back to the previous characters.

Use the control keys (, ) to select the next or previous character from the circular arrangement, whereby the currently 
selected character appears in the first line in plain text.

Figure 22 — Display after setting the characters

The selected character is confirmed by pressing the OK button. The “*” character is displayed instead of the selected character 
and the cursor automatically jumps to the next character position in the PIN.

By pressing the 9 key you can step back to the previous character, which will be displayed briefly in plain text. The character 
can then be edited as described above.

Figure 23 — Canceling PIN entry

If key is 9 pressed when only one character is left, you will be queried as to whether the card is to be ejected.

Figure 24 — Completing PIN entry

After entering the last character of the PIN, confirm your entries with a second OK. The card data will then be read and the PIN 
is checked.

If the wrong PIN was entered, the remaining number of PIN entry attempts is displayed briefly.

Figure 25 — Display after entry of wrong PIN

Figure 26 — Display after repeated PIN entry

When EFAS respectively the card detected a wrong PIN entry the screen of Figure 25 is displayed for a short time. Then PIN entry 
starts from the beginning; the number in the black circle in the utmost upper right of the display in Figure 26 shows the possible 
number of trials left. In the example there are  more trials possible.
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3rd step: Activation and automatic motion sensor pairing

The EFAS tachograph is now activated. This process can take up to three minutes. A progress bar is displayed while this is hap-
pening. No information on the progress of the pairing process is displayed. During this time, the tachograph is connected to the 
motion sensor to form a functional unit.

Figure 27 — Activation

The automatic pairing only takes place when a workshop smart-card is inserted for the first time. If not motion sensor is con-
nected the tachograph will be activated and, when the smart-card is removed, an error message will be displayed indicating that 
the pairing process failed. In this case the pairing process must be launched manually at a later point in time (see section 6.5).

The following is displayed following successful activation:

Figure 28 — “Activated” display following successful activation

The EFAS device shows its standard display after activation.

Figure 29 — Standard display after activation

The activation process ends when the smart-card symbol stops blinking. The tachograph is now in  CALIBRATION mode.

If the card symbol continues to blink, the smart-card is not yet fully available and the user cannot switch to another display 
during this time.

If an error occurs while the motion sensor is being paired, the pairing process is aborted. An error message is displayed.

When pairing is performed manually, the instrument used to perform the pairing (calibration device of the EFAS Service Tool) 
will display a corresponding message about the successful pairing operation. If the pairing operation is not successful, an error 
message will be displayed and logged in the mass memory when the smart-card is removed.

A successful pairing operation can be checked in the printout “Technical data” in the section on motion sensor data (symbol: ) 
before the workshop smart-card is removed.

The following data concerning the sensor are displayed if pairing was successful.

Motion sensor key data in the printout “Technical data”:

 y Serial number

 y Date of manufacture

 y Type code

 y Manufacturer code

 y Type approval number

 y Date of first installation or first pairing with a tachograph

6.4.1 Sample printouts “Technical Data

The printout ‘Technical data’ can be used to determine the status of the tachograph with regard to activation (1), initial instal-
lation (2), installation (4) and periodic inspection (3). The number in brackets indicates the calibration purpose; see appendix  
Purposes of calibration. The following printouts show this as an example.
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6.4.1.1 Before activation

The printout “Technical data” of the EFAS 
does not refer to a calibration purpose. There 
is no information regarding the sensor.

- Time of printout

- Expression type: Technical data

- Information on the VIN consists of “?”
- Member State empty / Vehicle registration plate consists of “?”, if 

no information was provided on this before activation; see 6.4.1.5

6.4.1.2 Activation

By entering a valid workshop card, 
the EFAS is activated and paired with 
the sensor. In this new activated state, 
the printout “Technical data” of the 
EFAS shows the calibration purpose (1) 
(“activation”). The vehicle identification 
number, registration number and 
member state details are still empty, but 
the printout shows information on the 
workshop card and the paired sensor. 

- Workshop card holder

- Coupled motion sensor

- Workshop details

- Calibration purpose (1) “Activation

The recording equipment records data in the mass storage from the time of activation and accepts other tachograph cards. EFAS 
must now be calibrated (see chapter Calibration). However, the general settings can already be made. (see chapter General 

settings).
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6.4.1.3 Initial Installation

After activation, a full calibration must 
be performed (see Chapter 9). After 
removing the workshop card, the 
printout “Technical Data” contains a 
data set with the calibration purpose (2) 
“Initial installation”.  With the exception 
of the number plate (incl. state), all 
calibration parameters must be entered.

- Vehicle identification number

- Calibration purpose (2) „Initial calibration“

Note The official number plate can also be entered before activation.
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6.4.1.4 Subsequent entry of the official number plate

In order for the vehicle to be allowed to 
participate in traffic on public roads, the 
official registration plate must be entered 
in the calibration data. If this is not done 
before activation or during the initial cal-
ibration, the vehicle registration number, 
the addendum may be made in two ways: 

 y By the vehicle owner using his company 
card. The  generates the calibration 
purpose (5). 

 y Or through a workshop. This generates 
the calibration reason (4) “verification”.  
Attention: According to the law, a 
complete calibration must be per-
formed including a new seal for 
the encoder. An addendum of the 
authorising Member State and the 
vehicle registration number alone is not 
permitted by law. 

- registering member state and vehicle registration number

- calibration purpose (5) „registration number”

6.4.1.5 Other calibration purposes

Value assignments for calibration purposes can be found in appendix: Purposes of calibration.

The calibration reasons (1) “Activation”, (2) “Initial installation” and (5) “Entry of the official number plate by a company” have 
been described above. 

A data set with the calibration reason (4) “Regular verification” is written with each recalibration. (If more than two calibrations 
are performed on a calendar day, only the first and last ones remain.

The record with the calibration reason (128) “Plombenwechsel” indicates when the last time a seal number was changed.

The calibration purpose (6) is written when a time adjustment of more than 20 minutes is made and no recalibration is carried 
out thereafter. However, the law requires a complete recalibration if there is a time deviation of more than 20 minutes.

The calibration reason (3) is written when the tachograph is installed in another vehicle (new VIN). 
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6.5 Manual motion sensor pairing

The motion sensor pairing process is launched automatically when the device is activated. Start the pairing manually if auto 
pairing was unsuccessful, e.g. if the motion sensor was not connected during activation, or if you need to repeat the pairing of 
EFAS with the motion sensor.

Motion sensor pairing is possible only in CALIBRATION mode. The tachograph switches into CALIBRATION mode after plugging 
in the workshop smart-card and enter the corresponding PIN (see section 6.4, step 2).

The pairing process is launched using an appropriate calibration device or with the EFAS Service Tool via the EFAS menu. The 
pairing process can take up to three minutes.

When using a calibration device, it generally displays information on the progress and success of the motion sensor pairing 
process.

If you use the EFAS Service Tool you will receive all necessary information on the progress and success of the pairing process as 
well as key data of the paired motion sensor on the computer running the EFAS Service Tool.

Proceed as follows to start the pairing from the EFAS menu.

Select: OK g Installation g  Sensor connection g Sensor pairing Start YES/NO

Use the cursor key  or  to choose YES and press OK. The process of pairing the sensor with EFAS commences and the 
following is displayed:

Figure 30 — Sensor pairing commences

The process of the pairing is displayed at the bar chart and the percentage.

Figure 31 — Successful end of the sensor pairing

After the pairing is complete EFAS switches back to the item “ Sensor connection” and then to the default display. If 
the pairing is unsuccessful, an error message is displayed.

Figure 32 — Sensor pairing fault

Note Sensors according to Annex 1B could usually be coupled several times, whereby one and the same sensor can 

be coupled successively with different tachographs. An Annex 1C sensor can always be recoupled with the 

same tachograph unless there is a defect. If the sensor coupling fails multiple times, consider replacing the 

sensor.

There is also the possibility that Annex 1C sensors will not activate immediately after a power interruption, but 

will only function properly again after a certain period of time.

If the workshop card is ejected on pairing errors, the following display occurs:

Figure 33 — Display of service ID on workshop card ejection

If a service ID is displayed the card ejection may be aborted by pressing the back key 9. The workshop technician should correct 
the problem before the workshop card is removed in order to avoid the entry of an event or fault. As a reminder, the following 
screen is displayed:
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Figure 34 — Indication of allowed key input during workshop card ejection

6.6 Installing the DSRC module

To enable the remote communication function, the EFAS DSRC module must be connected to the EFAS Tachograph. This enables 
employees of the responsible control authorities to read tachograph information from passing vehicles.

6.6.1 Installation of the DSRC module according to EU regulation 2016/799

The module shall be placed in or near the centre of the windscreen of the vehicle. In the case of light commercial vehicles, the 
module may be placed in the upper part of the windscreen. Otherwise, make sure that there are no metal objects (stickers, 
anti-reflective films, sun visors, windscreen wipers in the rest position) in front of or near the module (antenna), as these could 
interfere with communication. In addition, the module must be positioned so that its central axis is approximately parallel to 
the road surface.

Note For slanted windscreens, the use of special brackets for the DSRC module is recommended.

6.6.2 Connection of the DSRC module

The communication between the EFAS DSRC module (EFAS-4 DU01) and the Tachograph EFAS is established by connecting to 
the CAN-C bus. The ignition cable is connected to the DSRC module via a 5 A fuse.

Figure 35 — Connection diagram

Warning Make sure that after any modification to the CAN-C bus (e.g. connection of an ITS device), the function of the 

DSRC module must be ensured.

Note CAN characteristic of the DSRC module „EFAS-4 DU01“: 250 kBps, 29 bits, 120 ohms.
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Chapter 7 General settings

The following general settings for EFAS can be changed with the menu:
 y Times format on the printouts
 y The display’s appearance
 y Acoustic signals
 y Time and date
 y Company lock
 y Automatic activity setting after ignition OFF/ON
 y Time before warning when speed limit is exceeded (>> Warning)
 y Personally programmable speed monitoring
 y Auto detection (automatic parameters configuration) see section 8.4

Tachograph settings are made and changed via the menus. You can learn how to work with menus in section 4.8.

The settings mentioned above are described in chapter Fault Diagnostics of the EFAS User’s Guide. Every EFAS is supplied with 
a User’s Guide.

Note Some of these settings are only available with a particular type of tachograph smart-card. Please refer to the 

notes marked with * in the menu tree illustrated in Chapter 19.

It is also possible to adjust the general settings for the tachograph from a PC running the EFAS Service Tool via the service port 
on the front of the device. The EFAS Service Tool also provides a function to load various predefined parameter settings from a 
file. The parameter values are transferred to the device in accordance with these specifications.

The following sections describe only those general settings that are available in CALIBRATION mode (i.e. with an 
inserted workshop smart-card) and which are not described (in detail) in the EFAS User’s Guide.

7.1 Clock

This section will inform you about how you can change the internal clock settings in EFAS.
First press OK, then select Settings g Clock and then the sub-menu item that you wish to change.

7.1.1 Date and time

The system time of the tachograph can be set manually only in calibration mode without restrictions. In general, setting the 
time is not necessary because it is automatically synchronized with the GNSS time.

A time adjustment of more than 20 minutes is considered a calibration. If no other calibration parameters are changed, calibra-
tion purpose (6) is stored in the mass memory of the tachograph.

To set the date and time select OK g Settings g Clock g Time adjustment

Adjusting the time requires two steps. Step 1 adjusts the date, step 2 adjusts the time.

Figure 36 — Setting the date

The position that can be changed is indicated by an inverse blinking cursor. The cursor keys are used to adjust each value. If you 
accept the current value with OK, the next value to be adjusted is highlighted, and you can proceed in the same way. Once the 
date has been set, the display for adjusting the time will appear.

Figure 37 — Setting the time

Here you proceed as described above. To cancel your entries without change, press 9.

Note The time is to be entered as Coordinated Universal Time (UTC). EFAS calculates the current local time from UTC 

and the settings for the time zone and daylight-saving time.

The tachograph EFAS can switch automatically between daylight saving time and standard time (wintertime) on the last Sunday 
in March and the last Sunday in October if the summertime parameter is set to AUTO (automatic). The UTC time of the internal 
clock is not changed.
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7.1.2 Time zone

The time-zone setting specifies the constant that is added to UTC time to display the local time. The value can be modified in 
steps of 30 minutes. The value for Central European Time (CET) is +1:00 hour.

In order to make the setting, select OK g Settings g Clock g Time zone
The active time-zone setting will be displayed:

Figure 38 — Time zone setting

Use the cursor key  or  to select the required value for the constant. Press OK. The new setting will be saved.

7.1.3 Daylight saving time

This function is used to make the setting for switching between daylight saving time (summertime) and standard time (winter-
time). There are two settings for switching between daylight saving time and standard time:

AUTO The tachograph automatically switches between daylight saving time and standard time on the last Sunday in March 
and the last Sunday in October.

OFF Standard time is permanently activated.

In order to make the setting, select OK g Settings g Clock g Summertime
The active summertime setting will be displayed:

Figure 39 — Summertime setting

Use the control keys  or  to select the new setting for the automatic switching between summertime and standard time and 
press OK or press the 9 key to return to the menu.

The fixed difference between UTC time and local time can only be set via the time zone. Whether or not summer time is actively 
considered in the calculation of the time is evident on the left side of the display (“active” or “inactive”).

7.1.4 Date format

This function is used to modify the format of the date. Two date formats can be selected:

 y DD.MM.YYYY

 y DD/MM/YYYY

The abbreviations mean:

 y DD = day

 y MM = month

 y YYYY = year

In order to make the setting, select OK g Settings g Clock g Format date
The current date format setting will be displayed:

Figure 40 — Choosing a date format

Use the cursor key  or  to select the required setting. Press OK. The new setting will be saved.
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7.2 Automatic activity setting after ignition OFF/ON

EFAS is able to activate a preprogrammed activity (,  or ) for the driver and/or co-driver when the ignition is turned on or off. 
Programming of the activities after ignition OFF/ON is only possible in the COMPANY or CALIBRATION operating modes, i.e. with 
a company smart-card or workshop smart-card inserted.

The function to automatically switch activity can also be deactivated, i.e. when the ignition is turned on/off, the current activity 
setting for the driver/co-driver is retained.

Select the following setting: OK g Settings g Activity Ignition OFF/ON
The current setting is displayed:

Figure 41 — Display of activity on ignition off/on

If ”–” is displayed, the automatic activity switch is deactivated, i.e. when the ignition is turned on/off, the current activity setting 
will be retained.

Use the cursor keys  or  to select one of the following settings:

– Maintain driver activity

 Driver in rest period

 Driver in work period

 Driver in standby period

Figure 42 — Activity setting on ignition off/on

Press OK to adopt the driver activity after Ignition ON. This takes you to the next input mask. In the same way, enter the desired 
activity in the following three input masks:

 y Activity for driver Ignition OFF

 y Activity for co-driver Ignition ON

 y Activity for co-driver Ignition OFF

On confirmation of the last activity with the key OK, the settings are stored in EFAS.

7.3 Blocking first generation tachograph cards

In CALIBRATION mode, the function „GEN1 blocked“ can be activated via the menu. After execution it will cause EFAS to 
block or no longer accept first generation tahograph cards. For safety reasons, two safety checks must be confirmed by the 
workshop. If the second security prompt is also acknowledged with YES, the data of the workshop carrying out the work are 
stored and any further use of tachograph cards of the 1st generation will be refused.

Select OK g Installation g GEN1 blocked

Note The function „GEN1 blocked“ is an irreversible function that is no longer displayed in the EFAS menu once 

it has been executed.

7.4  Remote Data Downloading

After selecting the menu item, the remote data download function (remote readout from the mass memory of the tachograph) 
can be switched on or off. If the function is switched on, the communication via CAN-C to the FMS-Box is enabled.

Select OK g Installation g Remote Data Download
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7.5 Fleet Management System FMS

The following functions are available when the FMS unit is attached to the EFAS device and activated:

 y Remote download of driver smart-card data to the company server

 y Remote download of mass memory data (vehicle data)

7.6 Removing the printer paper container and inserting the printer paper roll

This section explains how to remove the printer paper container in order to be able to insert a new paper roll.

Hazard Only change printer paper when the vehicle is safely parked. Otherwise you will be distracted by traffic and 

might cause an accident.

Hazard The printing head is hot immediately after data have been printed out. After printing, wait a short while before 

removing the printer paper container. Otherwise you risk burning yourself on the print head.

Note Use only approved thermal paper rolls for the EFAS tachograph.

Note Always ensure that you have an adequate supply of thermal printing paper with you.

Note Handle the printer with care. Avoid it getting soiled. Remove any traces of soiling with a small brush.

The following describes how to replace the printer paper:

Figure 43 — Removing the printer paper container

Unlock the printer paper container by slightly lifting the printer 
cover (1). Then pull the printer paper container forward. Make 
sure that, as shown in the picture, a pull is first applied to the 
right side (2) and then to the left side (3) of the printer paper 
container.

Figure 44 — Inserting the Printer Paper Roll

Remove the adhesive strip from the new paper roll and place 
the paper roll in the paper container. Pay attention to the 
rolling direction. The printed back of the paper must be facing 
downwards.

Figure 45 — Inserting the printer paper container and closing the 
printer

Push the printer paper container into the tachograph as far as 
it will go. Make sure that shortly before the stop a pressure is 
applied to the left side (1) and then to the right side (2) of the 
printer basket. Then lock the printer basket by pressing down 
the printer cover with both thumbs (3).

Tear off the remaining paper.
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Chapter 8 Parameter configuration

In addition to the legally required calibration parameters described in Chapter 9, the tachograph EFAS supports additional 
parameters that can be set via the service port. The advanced parameters allow for adaptations to different types of vehicles, 
and additional functions supported by the EFAS tachograph can also be configured.

Generally speaking, the most important additional parameters required for installation in a vehicle can be programmed with the 
available calibration/programming equipment. The EFAS Service Tool additionally caters for special functions that are needed 
less often.

Many parameters are set by EFAS automatically after start of the automatic detection, assuming that automatic detection is 
possible (see section 8.4).

Parameter designation
Parameter designations consist of a two-digit hexadecimal number, known as the Record Data Identifier (RDI). This value is used 
internally by calibration/programming equipment, whereas the input menus generally display a text description. However, this 
text may vary between different devices.

8.1 Access rights

The parameter values can be read out via the service port in any operating mode, i.e. no particular tachograph smart-card has to 
be inserted in the device. To change any parameter values, however, requires a smart-card with the appropriate authorization. 
With the workshop smart-card, all writable parameters can be adjusted in the calibration mode.

8.2 Ranges of values and lengths

Each parameter has a defined range of values as specified in ISO 16844-7. Parameters can only be set within the specified 
range of values. Values that lie outside the acceptable range are rejected by the EFAS tachograph. Most parameters have a 
fixed length. For parameters that contain strings, the length is variable up to a maximum (number of characters). Other string 
parameters have a fixed length, where unused characters are usually filled with spaces. Parameter values that are not defined 
contain a specific default value. In this case the hexadecimal value is 0xFF set for all data bytes.

Note Parameter values are usually preset with default values. Parameters should be changed only if this is a require-

ment and if the meaning and the impact is known.

8.3 Parameters for vehicle adaptation and for connecting external devices

The most important parameters for vehicle adaptation are listed in the table below. These parameters can be used to adjust the 
functions of the rear connector panel to ensure compatibility with any vehicle type and with any additional (external) devices 
connected via the connector panel and which are to operate in combination with the EFAS tachograph. To set the parameters, 
please use the EFAS Service Tool or a programming device that supports these parameters.

Table 10 — The main parameters for adaptation to vehicle types and external devices

Parameters for vehicle adaptation Settings/value ranges RDI 6

hex
AUTO 7

Nominal voltage of the vehicle (on-
board power supply)

0: 12 V
1: 24 V
2: 12 - 24 V

FDA3 P

Selects the CAN main vehicle bus 0: CAN main vehicle bus on plug A
1: CAN main vehicle bus on plug C

FD6E P

CAN-bus configuration for Main vehicle 
bus

 Activation status (ON/OFF)
 Transfer rate: 125, 250, 500 kbps or 1 Mbps
 ID mode: 11 bit, 29 bit or 11 Bit/29 bit “mixed mode”

FD01 P

CAN-bus configuration for expansion 
bus

 Activation status (ON/OFF)
 Transfer rate: 125, 250, 500 kbps or 1 Mbps
 ID mode: 11 bit or 29 bit

FD02 P

6 RDI … Record Data Identifier
7 AUTO: Indicates which parameters are included in the auto detection feature.
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Parameters for vehicle adaptation Settings/value ranges RDI 6

hex
AUTO 7

Wake-up via CAN-bus 0: Wake up from standby not possible
1: Wake-up via CAN message possible

FD6B

Source to reset the trip distance 0: Reset via the CAN bus
1: Reset via the tachograph menu (keypad)

FD00 P

Configuration of lighting control 0: Set brightness of EFAS by menu and pin A2
1: Set via the CAN bus

FD34 P

Operating mode of the input A2 for 
lighting control (where FD34 = 0)

0: Disabled (A2 is not used for lighting control)
1: Digital input (default).
2: Analogue input.
3: A2 is a PWM signal.
4: Special vehicles/military mode
5: Automatic detection

FDA1

PWM configuration for lighting control 
(if FDA1 = 2)

This parameter defines the control of the lighting when the input 
A2 is configured as an analogue input.

FDA2

Factor for calculating the speed of the 
output shaft “Output Shaft Speed”)

0.001 to 64.255 imp/rev 8 F91E

Selection of engine-speed data source 0: Via pin C3
1: Via CAN-bus EEC1 message

FD3A P

Engine speed factor (n-factor) 1 to 64255 imp/1000 rev FD32

Configuration of the serial interface on 
D7

Activation status (ON/OFF)
Protocol (IIP/ISO 14229/ISO 14230 optional)

FD26

Configuration of the serial interface on 
D8

Activation status (ON/OFF)
Output level (10 V/vehicle nominal voltage)
Protocol (IIP/ISO 14229/ISO 14230 optional)

FD26 P

Monitoring of pulse output B7 Activation status (ON/OFF)
Measurement cycle in seconds

FD35

Function of the pulse output D6 0: Disabled, output level “low”
1: Disabled, output level “high”
2: D6 has the same pulse rate as the outputs B6, B7 (default).
3: D6 has a different pulse rate than B6, B7, as defined by a 

factor.
 Factor: 4.000 to 25.000 impulses/m,
 Default: 8.000 impulses/m

FDA0

CAN Heart beat monitoring of a con-
nected bus subscriber

0: deactivated
1: activated

F90C P

Transmission interval of the TCO1 
message

0: 20 ms
1: 50 ms

F920 P

Configuration of FMS service 0: deactivated
1: FMS activated on CAN main
2: FMS activated on CAN aux.

FD9E P

The following describes the meaning of the most important parameters.

8.3.1 Nominal voltage of the vehicle (on-board power supply) (RDI=0xFDA3)

This parameter defines the vehicle’s nominal voltage, which can be either 12 V or 24 V. The setting for nominal voltage is neces-
sary for the tachograph to detect and record over-and under-voltage, among other things.

8.3.2 CAN-bus configuration of the main CAN vehicle bus (CAN MAIN)

This CAN bus is used to communicate with an instrument cluster or a speedometer. If EFAS is to be connected to the vehicle CAN 
bus, a number of parameters must be taken into account for the basic configuration of the CAN bus. Depending on the type of 
vehicle, the main bus is connected to the A connector or the C connector.

Configuration of the CAN bus and the role of certain CAN parameters is described separately in section 13.1.

6 RDI … Record Data Identifier
7 AUTO: Indicates which parameters are included in the auto detection feature.
8 HDEI Standard SAE J1939, CAN message „front axle speed“ on MAIN CAN-Bus.
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8.3.3 CAN-bus configuration of the auxiliary CAN expansion bus (CAN AUX)

This CAN bus is provided for additional functions such as connecting to remote data transfer equipment or to the DSRC module..

Configuration of the CAN bus and the role of certain CAN parameters is described separately in section 13.1.

8.3.4 Wake-up via CAN-bus (RDI=0xFD6B)

This parameter determines whether the tachograph can be activated by messages on the CAN interface with the ignition off 
(i.e. from standby mode).

8.3.5 Source to reset the trip distance motion sensor (RDI=0xFD00)

The trip distance motion sensor can be reset either centrally from the instrument cluster via the CAN bus or directly via the 
control keys (menu) on the tachograph. If control via the CAN bus is not required, resetting by tachograph should be enabled 
with the parameter RDI=0xFD00. In the case of control by CAN bus, resetting from the tachograph menu should be prevented. 
This is because the CAN message used to reset the trip meter in the tachograph also resets the trip information in other control 
devices, and this cannot be guaranteed if the tachograph menu is used for resetting.

8.3.6 Source of lighting control (RDI=0xFD34)

The CAN bus allows EFAS to be connected to the central instrument lighting controller. In this case, the display and keypad 
back-lighting are externally controlled. Control via the menu is not possible.

Alternatively, other vehicles use the light input A2 on the tachograph for lighting control. This type of control is also known as 
a rheostat. If this is the case, the parameter RDI=0xFDA1 determines how the signal at connection A2 is used (see section 8.3.7).

With automatic detection, the device initially enables manual control until a valid “illumination” message is detected on the CAN 
bus. Upon receipt of this message, the value for this parameter is automatically set to mode 1. If a status change is detected on 
the light input A2, the value automatically switches to mode 0.

8.3.7 Operating mode of the input A2 for lighting control (RDI=0xFDA1)

This parameter RDI=0xFDA1 sets the operating mode of input A2 for controlling display and keypad illumination.

In mode 1, the tachograph adjusts the illumination depending on the light switch setting of the “Illuminations” CAN message 
and the brightness levels specified for day and night operation. The brightness can be adjusted via the tachograph menu, as 
described in the EFAS operating instructions.

In mode 2 the illumination intensity is set according to the analogue input signal at connector A2.

The mode 3 will selected for pulse-width modulated input signal at connector A2. The duty cycle of the input signal determines 
the illumination intensity. If mode 3 is set, then parameter RDI=0xFDA2 must be set correspondingly (see section 8.3.8).

The mode 4 is intended for special (e.g. military) vehicles. Depending on the input signal to A2, illumination of the display and 
keypad is completely shut off.

8.3.8 PWM configuration for lighting control

This parameter defines the control of the lighting when the input A2 is configured as an analogue PWM input. It defines the 
minimum input voltage (control value = 0%) and the maximum expected input voltage (control value = 100%).

8.3.9 Factor for calculating the speed of the output shaft (RDI=0xF91E)

The tachograph calculates not only the current speed of the vehicle several times per second, but also the rotational speed 
of the output shaft. EFAS supports an additional factor, known as the output shaft speed factor, which is used to calculate the 
rotational speed of the output shaft and which is comparable to the k-factor used for the calculating the speed. The calculated 
value is not always required by other control units in the vehicle. However, an incorrect value can cause problems with gear 
selection in vehicles with an automatic transmission, for example.

The calculated value transmitted in the TCO1 message is not always required by other control units in the vehicle. An incorrectly 
set value can, however, lead to problems in selecting the gear, e.g. in vehicles with automatic gearbox. Problems can also occur 
with speed limiters, automatic cruise control, electronic brakes (Intarder, Retarder) and other automatic functions of the vehicle.

Unlike the k-factor, which varies according to tire size and thus requires calibration, the output shaft speed factor is a constant 
and depends on the transmission type. It represents one thousand times the number of actual or effective teeth on the sonic 
wheel. The factor that must be set for the vehicle may be indicated on the transmission’s type label. It should be noted that in 



36
Workshop Manual

Smart Tachograph EFAS-4.10/4.11

many calibration/programming devices do not allow for entries after the decimal point, so that the values require multiplication 
by a factor of 1000.

Typical settings are:
0.001 pulses/rev, 5.796 pulses/rev, 6.000 pulses/rev, 8.000 pulses/rev, 8.138 pulses/rev, 10.000 pulses/rev , 12.217 pulses/rev

Warning An incorrect parameter setting can lead to malfunction or damage to the transmission and other serious dis-

turbances of the driving and braking functions. Please make sure that the value is set correctly. If in doubt, 

contact the vehicle manufacturer or take the value used for a tachograph previously installed in the vehicle.

8.3.10 Selection of engine-speed data source (RCI=0xFD3A)

In the “additional data recording” the engine speed of the vehicle is recorded by the tachograph. The engine speed signal is 
either read from the CAN bus or it is taken from a corresponding pulse signal at the connector C3.

The engine speed source is selected with the parameter RDI=0xFD3A. The parameter RDI=0xFD32 (n-factor, see section 8.3.11) 
specifies the engine-speed factor to be applied when using the pulse input to calculate engine speed. If engine speed is read 
over the CAN bus, no further conversion is necessary and the n-factor does not need to be set.

8.3.11 Engine speed factor (n-factor) (RDI=0xFD32)

This parameter contains the constant for the calculating engine speed from the pulse input at pin C3. The value of the constant 
represents the number of pulses per 1000 revolutions of the drive shaft. The operating software does not evaluate this param-
eter if the engine speed is received via the CAN bus.

8.3.12 Configuration of the serial interface on D7 (RDI=0xFD26)

See section 13.2

8.3.13 Configuration of the serial interface on D8 (RDI=0xFD26)

If the K-line or the information interface on the EFAS is to be used, then the interface must be configured. The parameter 
RDI=0xFD26 is used to set the communications protocol. Details on the K-Line and the information interface are described in a 
separate section 13.2.

8.3.14 Monitoring of pulse output B7 (RDI=0xFD35)

The tachograph can monitor the pulse signal at output connector B7 to detect external short-circuits. This is important because 
the B7 signal is used in some buses to control the door lock during driving and in some other vehicles as a control value for the 
overs-peed control. If a short circuit is detected an error code (DTC) is set in the tachograph’s error memory. Monitoring can be 
switched on or off with the parameter RDI=0xFD35.

8.3.15 Function of the pulse output D6 (RDI=0xFDA0)

Unlike the motion sensor outputs B6 and B7, the pulse output D6 can be output at different frequencies as required by some 
vehicle types. This additional factor represents the number of output pulses from the motion sensor for a travel distance of 1 km. 
This value is set according to the connected display instrument (e.g. 8000 pulses/km). The value is independent of the k-factor.

8.3.16 CAN Heart beat monitoring of a connected bus subscriber (RDI=0xF90C)

By means of this parameter the monitoring of CAN-“reset” messages may be switched off (see section 13.1.4).

8.3.17 Transmission interval of the TCO1 message (RDI=0xF920)

By means of this parameter the transmission interval of the CAN-“TCO1”-message may be adjusted (see section 13.1.4)

8.3.18 Configuration of FMS service (RDI=0xFD9E)

Use this parameter for configuring the FMS-service for remote data download. The automatic adjustment of the parameter is 
done via CAN message “FMS identity” (PGN=0x00FDD1). When this message is detected on a CAN bus, the FMS-service will be 
automatically activated for this CAN bus.
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8.4 Automatic Parameters Detection

The tachograph is able to make a useful setting for some parameters by itself. The parameters that can be set automatically, are 
listed and marked in Table 10.

The “automatic parameter detection“ function may be started via EFAS menu. It is highly recommended to start it only when the 
EFAS is installed within a vehicle, the ignition is switched on and a valid workshop card is inserted. In the non-activated state, the 
function can also be executed without a workshop card. In preparation, the correct termination must be ensured on the CAN 
buses (60 Ohm between CAN_H and CAN_L).

As soon as the “automatic parameter detection“ is started, the tachograph recognizes for approximately 30 seconds from the 
input signals, which values are useful for the operation. This function cannot be interrupted.

To start ”Automatic Parameter Detection“ select OK g Installation g Parameters g Automatic Detection g 
Start? NO. Use the cursor keys  or  to select YES and press OK. The ”Automatic Parameter Detection“ starts.

After an EFAS restart, the following display appears during ”Automatic Parameter Detection“.

Figure 46 — Automatic detection in progress

 26/04/2020 15:15 (UTC)
-----------------------
RDI
------------------------

-RDI:-Data---------|1|2|

FD34: 00  - - - - -|X|X|

FD3A: 00  - - - - -|X| |

FD00: 01  - - - - -| | |

FD01: 00010100  - -| | |

FD02: 00010100  - -| | |

FD6E: 00  - - - - -| | |

F90C: 00  - - - - -| | |

F920: 01  - - - - -| | |

FD26: 00000000  - -| | |

FD9E: 01  - - - - -| | |

FDA3: 01  - - - - -|X| |

FDC6: 01  - - - - -|X| |

                                                                                                

Printing time
Start of section: printout type
Printout type: RDI

“Data“ in the next line will be printed independently of the configured user language.
Column |1| shows whether the signal related with the parameter has been detected 
and stored.
Column |2| shows whether the signal related with the parameter has been changed if 
compared with the previous setting.
IlluminationControlSource

EngineSpeedConfiguration
TripDistanceResetConfiguration
CANConfigurationMainVehicleBus
CANConfigurationAuxiliaryBus
CANMainVehicleBusSelection
ResetHeartbeatMessage

TransmissionRepetitionRateOfTCO1Message

ExtSerialInterfaceConfiguration
FMSConfiguration
PowerSupplyNominalOperatingVoltage
DSRC via CAN

Figure 47 — Automatic detection results as printout

Warning The values, which are automatically set, are default values and must be checked and corrected manually if 

need be.
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8.4.1  RDI   Printout of RDIs of current vehicle adjustment

The printing of RDIs of current vehicle adjustment can only be done in calibration mode or in the unactivated mode of the EFAS 
Tachograph.

 26/04/2020 15:20 (UTC) Time of printout

-----------------------

RDI Type of printout

----------------------- Start of section: Vehicle ID 1

 XAD1117483A VIN (Vehicle identification number)
    D/B-M 4711 RMS / VRN
-RDI:-Data--------------

FD34: B1

FD3A: B1

FD00: B1

FD01: B1 B2 B3 B4 Byte 1 to byte 4
FD02: B1 B2 B3 B4

FD6E: B1

F90C: B1

F920: B1

FD26: B1 B2 B3 B4

FD9E: B1 B2 Byte 1 to byte 2
FDA3: B1

FDC6: B1 B2

FD52: B1

FD53: B1

FD69: B1 B2 B3 B4 Byte 1 to byte 8
      B5 B6 B7 B8

----------------------- DSRC - Remote Communication Facility 2

Status: 2 / CAN Aux. DSRC Status / connected via CAN
Serial Number: Serial Number 3
         1234567890ABCDE

Version: 0 2.16.1 0.6.16 Hardware Version 4

Date: 04/2020 Production Date; 
----------------------- GNSS 
Fix Mode: 2 Fix Mode 5
Precision: 14 Accuracy := HDOP*10
Lat: + 52° 34.7‘ Latitude 6
Lon: +013° 18.5‘ Longitude 6
------------------------

S32, S33, S34,S88, S89, List of active SrvIds that are important for error analysis
S176, S177, S178, S179, 
S48

for the intellic support team.

1 If the data for block 4 does not exist, question marks are printed instead of the data.
2 If there is no connection to the DSRC module, „DSRC Facility: not available“ is printed.
3 If the serial number plus description is longer than one print line, the text is printed in two lines.
4 If the version plus description is longer than one print line, the text is printed in two lines.
5 1 -> Fix not available
 2 -> 2D-Fix (< 4 SVs used)
 3 -> 3D-Fix (>= 4 SVs used)
6 If FixMode =1, there is no GNSS position aivailable. In this case, “unknown” is printed in the current setting of the local language.
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Chapter 9 Calibration

EU Regulation 165/2014 defines the calibration of the tachograph as an update or confirmation of vehicle parameters, including 
the vehicle identification and vehicle characteristics to be stored in the mass memory, by use of the workshop card. 

Calibration must be performed following the installation of the EFAS device into the vehicle as part of its activation and also 
during its regular inspections. Regular or non-periodic inspections of tachographs ensure the reliability and increase of safety 
in freight and passenger traffic on the roads.

The tests are used to

 y Find out and repairing defects in the Tachograph and its system components.

 y Recalibrate to compensate for deviations due to technical reasons.

 y Detection of manipulations on the tachograph system.

9.1 Configuration with factory settings

Since an EFAS tachograph is always delivered in its activated state, the device will not record any other data to mass memory in 
this state than unauthorized opening of the unit. The legally prescribed vehicle parameters are preset to the following values:

Table 11 — Legally prescribed vehicle parameters

Legally prescribed vehicle parameters Preset value RDI
hex

Vehicle identification number (VIN) “?????????????????” (Value not defined) F190

Vehicle registration number (VRN) “?????????????????” (Value not defined) F97E

Certifying member state (Value not defined) F97D

Characteristic coefficient (w-factor) 8000 Imp/km F91D

Vehicle constant (k-factor) 8000 Imp/km F918

Actual tire circumference 0 mm F91C

Designation of tire size “?????????????????” (Value not defined) F921

Maximum permitted speed (Limit of speed limiter) 0 km/h 9 F92C

Current UTC time The time is preset during production F90B

Current mileage 0 km F912

Next calibration date 00.00.00 (Value not defined) 10 F922

Seal numbers for
 y Tachograph (EFAS)
 y Motion sensor
 y Equipment for remote communication
 y Installation plaque
 y M1/N1 Adapter

(Values not defined) FD0C

The RDI value is reference number for parameters used internally. Inspection and calibration equipment does not usually display 
this value. Instead text is displayed that may however differ from the designation used in this manual.

9 A value of 220 km/h prevents the storage and display of “over-speeding” events. This setting is only permitted for certain types of vehicles.
10 This value may be represented differently by the inspection/calibration equipment, e.g. 00.00.0000 or 00.00.2000.
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9.2 Preparatory actions

9.2.1 Visual inspection

Prior to the actual inspection of the digital recording equipment, it is recommended to inspect the front of the tachograph first 
to check for visible damage before removing the digital tachograph.

9.2.2 Inspection of the seals and installation plaque

After visual inspection of the front of the tachograph EFAS, other preliminary checks must be performed with respect to:
 y The installation plaque being intact
 y Plausibility of the data on the installation plaque
 y Proper condition of the seals (tachograph, sensor/tacho shaft and all removable electrical and mechanical connections)
 y Proper condition of the lines between the tachograph and motion sensor

 y The components of the tachograph being intact (missing components, foreign objects, etc.)

If the line to the motion sensor cannot be visually checked for manipulation, it is possible to open the seals and lay a temporary 
line between both components and to perform a quick functional inspection on the tachograph EFAS. It may not be necessary 
to carry out a new pairing with the motion sensor. After performing the functional inspection, you must reconnect the line 
installed and reseal it.

9.2.3 Data read-out

Data is read out using the workshop’s own resources via the service interface of the tachograph.

 
Note Please keep the corresponding manual of the data readout system at hand. Observe and comply with the 

applicable regulations.

 
Note Since the Tachograph EFAS is always delivered in a non-activated state, the device does not record any data in 

the mass memory in this state.

9.2.4 Check internal buffer battery

If the Tachograph was last checked more than 12 months ago, you must change the internal buffer battery of the tachograph. 
The date of the last check can be found on the installation plaque.

9.3 Test equipment

Suitable test equipment is required in order to calibrate the EFAS tachograph. It should be possible to calibrate the recording 
equipment and set the legally prescribed parameters with any testing equipment that is certified for such testing (in Germany 
in accordance with § 57b StVZO). Moreover, additional standardized parameters can generally be read and written using the 
testing equipment, and the error memory of the device can be read out and reset. Many testing devices also support the special 
functions of the EFAS tachograph. Should you experience any problems with your testing equipment when performing diag-
nostic or calibration work in connection with the EFAS device, please contact the manufacturer of the testing equipment or ask 
our sales partners for more information.

Note Please have the appropriate documentation of your testing equipment ready. Please observe all currently valid 

legal regulations. Only use equipment that is approved for inspections.

9.4 Calibrating the EFAS

Before calibration a check should be made to ensure that all components have been properly installed and no manipulation 
has taken place.
The connector between motion sensor and EFAS must not be branched. If it is not possible to perform a sight check on this 
connection for possible branches, a temporary test connection can be installed between the motion sensor and the tacho-
graph. For this purpose the motion sensor and the recording equipment must be disconnected from the installed cable and 
temporarily connected with another, unbranched cable. The pairing process of the motion sensor with the tachograph is then 
launched manually.

Note The pairing of the motion sensor with the tachograph has to be started manually at each calibration.

Once this process has terminated, the original cable can be reconnected. The system, consisting of motion sensor and tacho-
graph, should then be immediately ready for operation with the installed without having to be paired again.
Calibration takes place during one a test run in accordance with legal regulations of for example on a roller test bench in 
the workshop or during one of the test runs in accordance with legal regulations. The data generated during calibration is 
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transferred with the help of a standard serial cable connected to the service interface in the front panel of the EFAS device. To 
this end, please open the rubber cover located under the LCD display.

The operation of the calibration and tachometer testing equipment depends on the instructions of the manufacturer in question. 
The EFAS Service Tool can also read and modify the statutory calibration parameters. Prior to activation, the parameters can be 
written without a workshop smart-card.

The calibration requires a valid workshop card and the corresponding PIN. The determined calibration values are stored in the 
device after the workshop card has been removed. However, the calibration, i.e. the determination of the values must always 
take place with approved calibration equipment.

Note The calibration record, which contains the current calibration values, is only stored when the workshop card is 

removed.

9.5 Testing of GNSS module

For testing the GNSS module, see section 10.6.15.

9.6 Testing of DSRC module

For testing the DSRC module, see section 10.6.16.

9.7 Test drive

A test drive takes place on a level road surface with an unladen vehicle, prescribed tire pressure and tire tread depth conforming 
to the law at a speed of 50 km/h ±5 km/h over a minimum distance of at least 1000 meters. The test can also be carried out on an 
appropriate roller test bench conforming to legal requirements. Please observe all currently valid legal regulations.

During the test drive following has to be into account,

 y the safety functions of the vehicle are not affected (e.g. intrader, retarder, ABS, speed limiter, cruise control, automatic 
transmission function, etc.)

 y that the installation is error-free and neither the vehicle nor EFAS indicate errors.
 y that the speeds indicated on the instrument panel and on the EFAS match.
 y that the odometer data on the instrument panel and on the EFAS match.

9.8 Installation plaque

After successful completion of the calibration and testing, an installation plaque is fixed to the vehicle.

The plaque contains the test data recorded at the last repeat examination or during the initial installation. The installation 
plaque must be secure from manipulation, i.e. it must be impossible to modify the data on it without destroying the label or 
without leaving visible traces on it.

The plaque shall be affixed to the vehicle’s ‘B’ pillar so that it is clearly visible. For vehicles that do not have a ‘B’ pillar, the installa-
tion plaque should be affixed to the door frame on the driver’s side of the vehicle and be clearly visible in all cases.

The plaque shall bear at least the following details:
 y name, address or trade name of the approved fitter or workshop,
 y characteristic coefficient of the vehicle, in the form ‘w = … imp/km’,
 y constant of the recording equipment, in the form ‘k = … imp/km’,
 y effective circumference of the wheel tyres in the form ‘l = … mm’,
 y tyre size,
 y the date on which the characteristic coefficient of the vehicle and the effective circumference of the wheel tyres were 

measured,
 y the vehicle identification number,
 y the presence (or not) of an external GNSS facility,
 y the serial number of the external GNSS facility,
 y the serial number of the remote communication device,
 y the serial number of all the seals in place,
 y the part of the vehicle where the adaptor, if any, is installed,
 y the part of the vehicle where the motion sensor is installed, if not connected to the gear-box or an adaptor is not being 

used,
 y a description of the color of the cable between the adaptor and that part of the vehicle providing its incoming impulses,
 y the serial number of the embedded motion sensor of the adaptor.
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Chapter 10 Fault diagnosis

10.1 Events, malfunctions, and operating instructions in general

The tachograph EFAS monitors all relevant system functions of the tachograph system cyclically. This includes the tachograph 
EFAS itself with individual components such as printer, keyboard, display unit and card slots as well as the motion sensor con-
nected and the instrument panel connected via the CAN bus.

For tachographs, one differentiates between malfunctions and errors whose logging is prescribed as mandatory by the leg-
islator by means of the Regulation (EC) No. 1360/2002 (so-called EFT) and those, which are used for error analysis and for 
diagnosis of the controller (so-called DTC). Furthermore, the tachograph EFAS can output additional operating instructions and 
specific service messages on the display unit.

During fault diagnosis one can, in general, differentiate between events, malfunctions and operating instructions.

Events Processes such as, e.g. infringements, which are recorded by the device, but, however, do not affect 
the function of the tachographs.

Malfunctions Errors, which basically indicate a defect in the device or that it has been manipulated. On occurrence 
of a malfunction, the function of the tachograph system can be impaired or no longer assured.

User warning messages If a user error or an action by the user required to be issued operating notes.

Please note that events can also be caused by a defect and must then be evaluated as errors. The event, power supply 
interruption, for example, occurs when the device has been disconnected from the supply voltage of the vehicle battery. 
This event is a normal process when installing the device or replacing the vehicle battery in the workshop. If, however, the event 
occurs during normal operation of the vehicle, then there is either a defect in the power supply or in the tachograph.

Even operation instructions can be caused by errors. For example, the operator instruction “> Printer < - No paper” 
requests that paper be fed into the printer. If the operator instruction continues to be displayed even after feeding the paper, 
then, probably, there is a defect in the printer equipment. These messages are output on the display unit of the tachograph 
EFAS only, and they are not stored permanently. In general, these operator instructions are indications of short time delays of 
operations in progress (waiting messages).

10.2 Error code types

EFAS differentiates between three different error code types, described in the following.

Type 1, EFT:
Events and malfunctions of type 1, so-called “Events and Fault Types” (EFT) in accordance with the Regulation (EC) No. 2016/799, 
are stored permanently in the mass memory of the device conforming to the EU specifications with the starting time point and 
the ending time point, as long as the device is activated and is not in the CALIBRATION mode. An EFT is a defined, two-character 
hexadecimal code in accordance with the Regulation (EC) No. 2016/799. 

Recorded events and malfunctions of this type can be printed out via the printer and read via the download interface of the 
device as a data record. The occurrence of such an event or malfunction is indicated by means of a message on the display 
unit of the EFAS. In the process, the red warning light blinks and a warning tone is output optionally (depending on the user 
setting). The message must be acknowledged by the user with the help of a keystroke. This code is not displayed on printouts 
or messages on the display unit if the associated symbol is unequivocal.

Type 2, DTC:
Events and errors of type 2 are specified in the standard ISO 16844-7 for a tachograph system. They are termed as so-called 
“Diagnostic Trouble Codes” (DTC). The occurrence of a DTC is saved in a special fault memory. A DTC is a 10-character hexadec-
imal code (five bytes).

Table 12 — Structure of a Diagnostic Trouble Code (DTC)

Severity byte Functional unit High byte Middle byte Low byte Status byte

80 00 00 23 80 + xx

(Malfunction in data communication to the motion sensor / speed sensor) e.g. 2F

DTCs do not appear on the printout, display, or download data. In general, DTCs are read out with the help of an inspection / 
calibration instrument. Only the last three bytes of the code are usually displayed with these instruments.
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In addition to the code number, other information pertaining to the DTC is stored in the fault memory, e.g. whether the fault 
is still active at the time of inquiry or how frequently a DTC has been registered. Many inspection and programming devices 
display the value of the status byte in addition to the DTC. The least significant bit of the status byte contains information on 
whether the fault is active or was registered in the past.

Example:
Value 2F = active fault
Value 2E = fault is no longer active

Note In contrast to type 1 (EFT), DTCs can be deleted via a diagnosis interface (serial front interface, K-line or CAN 

interface), provided the event or the fault no longer occurs or is no longer active.

Modern instrument panels, which use the diagnosis service “Unified Diagnostic Service” (UDS), are often able to display the DTC 
in text form with additional information. However, these displays are specific to the vehicle manufacturer. The EFAS Service Tool 
displays the respective ISO code with the meaning in text form for all saved DTCs respectively as well as the additional data.

There is an overlap between the type 1 and type 2, i.e. certain events and malfunctions of type 1 and type 2 have virtually the 
same meaning and, in general, occur simultaneously. They are then annunciated optically and acoustically by type 1. Conse-
quently this does not apply for DTCs which do not correspond to type 1.

Type 3, Service ID:
Regardless of the type, all events and malfunctions of the EFAS are assigned to a “Service-ID” (aka SrvID) defined by the tacho-
graph manufacturer Intellic. The relationship between the separate types is clearly established via the service ID. Moreover, 
there are additional codes that have been defined by the tachograph manufacturer and for which there is no equivalent code 
of type 1 or type 2.

The service ID is used for message output on the display (see the following chapter) and in printouts. The manufacturer specific 
printout “SrvId” contains the most recent service IDs, see section 12.4.

To make it easier to tell EFTs and DTCs apart from service IDs, the number of each SrvID is preceded by an “S”.

10.3 Display of events and malfunctions

10.3.1 Displays in the OPERATIONAL mode

All events and malfunctions recognized by the recording equipment EFAS are identified by a successively numbered service 
code (Service ID). The service codes enable a detailed differentiation. If an event or a malfunction is displayed, then additional 
information can be displayed by pressing one of the cursor keys briefly.

Example:
The following event is displayed in accordance with the Regulation (EC) No. 2016/799:

Figure 48 — Example of an event message

The type of event is already clearly identified by the symbol “>>”. Therefore, the specification of the associated EFT code with the 
value “70” is omitted in the message and in the printout.

The following text with detailed information is displayed for approximately 4 seconds after pressing one of the cursor 
keys  or :

Figure 49 — Display of an message as a service ID
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Explanation of the display:
SrvID:S70 Service identifier (service ID number)
#2 Number of unacknowledged messages of the same type
22.06.19 12:03 Time and date of the first occurrence (#1) of the message

DTCs are output on the display unit only if they are identical to events or malfunctions of type 1. For this purpose, use a suitable 
diagnostics device or the EFAS Service Tool to ensure that DTCs are stored in the device.

Please note that various events and faults are generated in different places within EFAS, so that there may be deviations in 
the time recording as well as the presentation. This is particularly affects the signaling of the events and malfunctions via the 
optional interfaces (warning output D4, CAN bus and the info interface D8).

10.3.2 Displays in the CALIBRATION mode and before activation

In the CALIBRATION operating mode, the storage of certain events and malfunctions are suppressed by the tachograph EFAS. 
Before activation no events or malfunctions are saved. However, in both operating modes the corresponding warning messages 
can be read briefly in the display unit of the EFAS:

Figure 50 — Event & Fault information in the calibration mode

The malfunctions and events that are suppressed can therefore also be recognized and corrected immediately, even in the  
CALIBRATION operating mode. In this way, EFAS supports diagnosis during commissioning and calibration and, as a result, 
avoids malfunctions going undetected or being displayed only after removal of the workshop smart-card and then stored 
the mass memory. Nevertheless, please ensure that no further fault messages are displayed by the device after removing the 
workshop smart-card.

10.3.3 Displays in the event of serious malfunctions

If the recording equipment detects a serious internal malfunction, the tachograph EFAS displays the message “Service!” (see 
the following figure).

Figure 51 — Service message in case of serious device malfunction

In the event of a serious device malfunction, the legally prescribed function of the tachograph can no longer be assured. In such 
a case, recording of data in the mass memory is discontinued or continued only with limitations. The device must, therefore, be 
brought to a workshop for inspection.

When the message Service! is displayed, all key inputs are blocked and access to the menu - outside CALIBRATION mode - is 
no longer possible. The function of the tachograph is, therefore limited. However, data communication via the interfaces to the 
vehicle or to the service interface is not affected. Even new events and malfunctions that occur continue to be displayed. After 
acknowledging these new messages, the message Service! continues to be displayed.

After inserting a valid workshop smart-card in a card slot and after successfully entering a PIN, the menu functions are made 
available again. If the malfunction could be detected and corrected with the help of the Troubleshooting Measures catalogue 
in Chapter 12 and the customary actions of subsequent inspection or calibration of the device were successful, then the tacho-
graph is ready for use again after removing the workshop smart-card. Otherwise, the message Service! reappears after 
removing the workshop smart-card. In this case, the recording equipment must be returned to the manufacturer.

10.4 General debugging procedure

If an event or malfunction is displayed or stored in the recording equipment, please use the possible faults in Chapter 12, to 
check what the likely cause could be for this. The measures listed provide assistance in determining which options exist for 
inspection and elimination of malfunctions in the workshop.

Please track the messages on the device and read out the fault memory of the recorder equipment using a suitable diagnostics 
device or using the EFAS Service Tool. Any DTCs that are stored are then reset via the diagnostics device or the EFAS Service Tool. 
By reading out the fault memory again, one can check whether the malfunction remains.

If a malfunction is reported permanently by the device and cannot be corrected by the measures specified in Table 17, then 
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there is a defect in the tachograph or on one of the individual components of the system. In this case, the components involved 
must be replaced. For more details see Chapter 11.

10.5 Tools for error diagnosis

You can use test equipment or the EFAS Service Tool available from Intellic as a fault diagnosis tool.

The EFAS Service Tool is a program that can be executed under the Microsoft operating system Windows on a desktop PC or a 
notebook. The EFAS Service Tool offers a range of options for the configuration and diagnosis of the EFAS controller as well as 
additional test and software update functions.

The following contains an overview of the functions:

 y Reading and writing standard ISO parameters
 y Reading and writing specific EFAS parameters
 y Reading the DTC fault memory
 y Resetting the DTC fault memory
 y Execution of integrated self-test functions and additional diagnostics functions
 y Importing software updates

DTCs that occur are displayed in clear text within the program, as a result of which, the error diagnostics is simplified. The 
program supports all important EFAS-specific parameters. As a result, additional diagnostics functions are made available and 
you have the option to change these parameters, in case your diagnostics or calibration device does not support these specific 
parameters of EFAS.

The EFAS Service Tool communicates with the tachograph EFAS via the serial front interface (download interface). A serial cable 
is required to connect to the recording device’s service jack, or optionally a USB/serial converter if the computer does not have 
a serial RS-232 interface. An alternative would be to use a service cable with integrated USB/serial converter.

For detailed information on the functions provided by the software tool and working with it, please refer to the manual of the 
EFAS Service Tool.

10.6 Integrated test functions

10.6.1 Overview

The tachograph EFAS has integrated test functions for testing the function of the individual operating components such as the 
keyboard, the display unit, both card readers and the printer. In addition, there are other test functions available, which provide 
information about the internal hardware functions and the signal statuses on the connector panel. These signals include digital 
inputs and outputs, the power supply and the engine speed input.

The following test functions are supported:
 y Printer test
 y Card reading test
 y Display unit test
 y Keyboard test
 y General hardware test
 y Testing the warning lamp and the acoustic alarm
 y Testing the speed signal
 y Testing the on-board power supply

 y Testing for digital inputs / outputs at the connector panel

The test functions can be called by suitable test instruments that support these functions or with the help of the EFAS Service 

Tool. The test instrument or the computer with EFAS is connected via the front interface cable for this purpose. In order to call 
up the test functions, the ignition must be switched on and the tachograph EFAS must be in the CALIBRATION operating mode.

The test functions are described separately in the following chapters.

Note Please note that the test functions listed are either not supported or supported only partially by test instruments 

that are commercially available. If necessary, ask the test instrument manufacturer for updated software of the 

test instrument that you use.

Note The EFAS Service Tool supports the test functions listed here completely and thus serves as an alternative to 

the test instrument for fault diagnosis.
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10.6.2 Printer test

The printer test enables the printout of test prints. The standard test printout consists of lines and blackened rectangles, which 
can be used to assess the printed image quality and the printer form feed. Other test printouts output the individual character 
sets of the device.

The EFAS display outputs the action of the printer. If there is no paper in the print module, or the module was removed, a corre-
sponding status message is briefly displayed.

Figure 52 — Display during the printer test

Figure 53 — Test printout

10.6.3 Card reading test

The EFAS does not offer a special card reading test. EFAS constantly checks the condition of the card during operation. If errors 
occur, they can be identified by the DTCs. (see 12.3)

Note Please observe that in case of malfunction of the card reader function, a cause of the malfunction could be the 

tachograph card itself.

10.6.4 Display unit test

The display unit test requires an optical inspection of the display. For this purpose, black squares, similar to a chessboard 
pattern, are displayed alternately, so that all image points (pixels) are controlled in an alternating manner. Based on the display 
observed, it can be verified whether all pixels are displayed correctly.

Figure 54 — Chess board display while testing the display unit

Another test for the display unit inverts all pixels (inverse display):

Figure 55 — Inverse display while testing the display unit
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There is no separate test procedure for the contrast and brightness.

Figure 56 — Display for contrast setting

Figure 57 — Display for brightness setting

Both settings can be made via the user menu using the keys  or . The values can only be inspected visually by the person 
conducting the test.

10.6.5 Keyboard test

The keypad test requires the keys to be operated manually. The key function (key pressed or not) is displayed visually by using 
the corresponding key symbol. If acoustic acknowledgment is activated for the key, then an acoustic signal is emitted addition-
ally when the key is pressed. With the help of the keypad test, blocked keys and those having electrical contact problems or 
mechanical defects can be detected.

Figure 58 — Display during the keypad test

10.6.6 General hardware test

This test reports general hardware faults occurring in the device or detected in the past. By calling up the test, no new test is 
initiated, since the relevant hardware functions are generally monitored cyclically in the tachograph EFAS. If a fault condition is 
reported by this test then there is also a DTC error stored in the fault memory of the device.

The following table lists the DTC fault codes, which form a part of the general hardware test:

Table 13 — DTCs supported by the hardware and their meanings

DTC (hex) Meaning

80 00 002007 Voltage of the motion sensor / speed sensor exceeds the upper limit value

80 00 002003 Voltage of the motion sensor / speed sensor is under the lower limit value

80 00 002004 Interruption of power supply to the motion sensor / speed sensor

80 00 000007 Voltage of the tachograph exceeds the upper limit value

80 00 000003 Voltage of the tachograph is below the lower limit value

80 00 000004 Interruption of power supply to the tachograph

80 00 002180 Malfunction of the pulse signal of the motion sensor / speed sensor

80 00 002380 Malfunction in data communication to the motion sensor / speed sensor

80 00 000800 Malfunction in the clock or invalid time/date

40 00 000A70 The CAN bus signals an internal malfunction (only affects the bus at the A plug connector)

40 00 000B78 The CAN bus is in the “Bus Off” state (only affects the bus at the A plug connector)

80 00 001177 The presence of the communication partner connected to the CAN bus is not detected (only affects the bus 
at the A plug connector)

40 00 000700 Printer malfunction

40 00 000400 Malfunction of card reader # 1

40 00 000500 Malfunction of card reader # 2

40 00 000F00 Keypad malfunction

40 00 003000 Malfunction at the pulse output (B7)

Note In this test, there is no additional display on the EFAS. The number of errors detected is reported to and dis-

played on the test device or EFAS Service Tool. The exact evaluation of the type of fault has to be completed by 

reading out the DTC fault memory.
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10.6.7 Testing the warning lamp and the acoustic alarm

This test checks that the warning light in the front module and the integrated acoustic alarm are functioning. The test activates 
the warning light and acoustic alarm for one second. Then both signal components are restored to their status prior to the test.

Note In this test there is no additional text visible on the display unit of the EFAS.

10.6.8 Testing the engine-speed signal source

Using this test, one can check whether the speed recording has been configured correctly. A test of the engine-speed detection 
is necessary if the EFAS is to record engine speed. The source of the recorded engine speed is either the pulse input (Pin C3) on 
the vehicle connector socket or the CAN bus. The source can be set with the help of a parameter using a suitable test instrument 
or the EFAS Service Tool. After calling up the test-function the source of the speed signal is displayed on the right side. When 
recording pulses via the pulse input, the parameter for the speed constant (n factor) must be set accordingly.

Figure 59 — Testing the engine-speed signal source

Note Also observe the parameter setting for the engine-speed interval limits. The engine-speed interval limits can 

be configured either with an appropriate test instrument or using the EFAS Service Tool. For more detailed 

information see Chapter 14 and especially 14.2.

10.6.9 Testing the on-board power supply

This test function is used to check the on-board power supply, which is available at pin A1 of the connector socket in the EFAS. 
If the voltage measured is beyond the specified limits of the operating voltage for the tachograph, then the fault condition is 
displayed additionally using a flashing warning symbol on the right side. At the right edge the nominal voltage of the vehicle is 
displayed as detected by EFAS or as entered manually.

Figure 60 — Display of the on-board power supply

10.6.10 Testing for digital inputs/outputs at the connector panel

This test function is used to inspect the digital inputs and outputs at the connector socket of the EFAS. The wiring at the con-
nector socket and the connection to the devices attached can be checked in this manner. The logical signal level (value “0” or “1”) 
is displayed for the inputs light/lighting (pin A2), for the ignition signal (pin A3), for the status inputs (pins D1 and D2) and for 
the warning signal output (pin D4).

Figure 61 — Inputs / Outputs

Note When the ignition signal (A3) is switched on, the test terminates after a short while and must then be restarted 

with the ignition switched on.

The signal at the warning output (pin D4) can be set to the value “0” or “1” using the arrow keys on the keyboard. After the test 
has ended, the previous state of the warning output is restored.

10.6.11 Testing the rotational speed of the output shaft

This test function is used to verify the calculated value of the rotational speed of the output shaft. The value displayed is based 
on the speed pulses from the motion sensor and the parameter value set to calculate the output shaft speed.
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Figure 62 — Testing the rotational speed of the output shaft

Note Calculation of the number of revolutions:

n   =   real time signal of the motion sensor (B3) [1/s]   ×   60 [s/min]   ×   1000 [revolutions]

10.6.12 Testing the motion sensor interface

This test function is used to verify the motion sensor interface on pins B1 to B4. The display shows the voltage and current of the 
motion sensor power supply at pins B1 and B2, as well as the pulse frequency on input B3 and the status of the communication 
via the pin B4. The announcements regarding B3 and B4 can be switched by the cursor keys  or .

Figure 63 — Display of measurements for the motion sensor interface

10.6.13 Testing the internal back-up battery

This test function performs a check of the internal back-up battery and displays the measured value on display. 

Figure 64 — Display of the back-up battery voltage

10.6.14 Testing the pulse outputs

This test function is used to check the functions of the pulse outputs. It displayed in each case the current signal frequency at 
the outputs B6, B7, B8 and D6. For the output B7 the measured voltage of the output level is additionally displayed. With OK a 
menu can be accessed, about which a test frequency or a signal level “low” or “high” for the single outputs can be set.

10.6.15 GNSS Test

The GNSS test function can be started in the CALIBRATION operating mode via the menu. The test function indicates whether 
the GNSS function is functioning properly.

1. Select OK g Installation g GNSS Test

2. Browse to the appropriate information using the control buttons  and .

3. The function is finished by pressing 9.

The following EFAS display shows the status of the GNSS function: 
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Table 14 — Display of the status of the GNSS test function

EFAS display Meaning

Top row:
  GNSS position: YES or NO (x) for the position indicator

Position indicator: 0 ... Position not fixed
 1 ... GPS fixed
 2 ... Differential GPS fixed

  Position accuracy (5 to 999)
The value indicates the quality of the position determination. Theoretically, 
values from 5 to 999 are possible, whereby the following applies: the smaller 
the value, the more accurate the position determination. (The value 0 would 
therefore - theoretically - not mean any deviation from the actual position).

Bottom row:
  GNSS time: DD/MM hh:mm:ss
Right field:
 OK GNSS module works correctly. (Position indicator returns a value greater than 

ZERO)
 ? GNSS module does not work correctly.

  uu Satellites used
SV: vv Satellites in View

10.6.16 DSRC Test (Equipment for remote communication)

The test function can be selected in the CALIBRATION operating mode via the EFAS menu. The test function indicates whether 
the remote communication equipment, i.e. the DSRC module, is functioning properly.

1. Select OK g Installation g DSRC Test

2. Browse to the appropriate information using the control buttons  and .

3. The function is finished by pressing 9.

The test function displays the following information:

Table 15 — Displays the status of the DSRC test function.

EFAS display Meaning

Top row:
Status of DSRC module
 0 There is an internal module error. DSRC module must be replaced.
 1 No communication between EFAS and DSRC module available; Please check 

CAN connection and setting.
 2 DSRC unit self-test is OK
Bottom row:
 SN Serial number
Right field:
 OK is displayed if the DSRC module does not show an error; the status must be 

displayed with “2”.
 ? flashes when an error has occurred. The status is displayed with a value <2.

10.6.17 CAN Test

With the EFAS Service Tool the communication on CAN A and CAN C can be 
checked.
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Chapter 11 Repair options

If the tachograph EFAS is damaged mechanically or if the keyboard or the display is defective, then the tachograph must be 
replaced completely. Cards which have become stuck can be removed from the device.

11.1 Removing the tachograph

Proceed as follows to remove the EFAS tachograph from the vehicle.

 y Before you remove the EFAS, please insert your workshop smart-card in one of the two card slots and enter your PIN.

 y Loosen the M6 nut on the rear side of the device if fitted.

 y Insert the unlocking clamp in the holes provided on the front side of the device until you can hear it catching.

 y Now pull the tachograph EFAS out of the installation slot.

11.2 Removing a jammed smart-card

If one of the tachograph smart-cards cannot be ejected, insert your workshop smart-card in the vacant card slot. Ignore the card 
conflict message reported by the tachograph EFAS after entering your PIN. Backup the data required by law, since you may have 
to replace the equipment. Make sure that the tachograph EFAS is in the CALIBRATING operating mode. Now remove the device. 
In the process, ensure that the on-board power supply remains connected. Please note that your workshop smart-card must 
remain inserted until the repairs on the tachograph EFAS have been completed.

Note Any violation of the seal must be documented and this documentation must be kept.

Turn the device in such a manner that the base plate faces towards you. Remove the gasket on the rear side of the front panel 
and pull the gasket until it is over the cable loom. Remove the base plate seal using an appropriate tool. Remove all residues of 
the seal before unscrewing the TORX screw (T10). Please ensure that the seal holder and the screw do not get misplaced. Lever 
the base plate away from the housing by inserting an 8 mm screwdriver between the base plate and the housing at the rear of 
the device and turning it by 90°.

The base plate is latched behind the front panel. For removal, it must be raised upwards by 90° as illustrated in Figure 12. You 
can then remove the base plate and expose the underside of the device. Also see section 6.2.6.

With the base plate removed the card reader is visible.

Figure 65 — Position of the card readers release lever

To eject the smart-card, push the lever on the card holder (marked in Figure 65 with a red circles) containing the jammed smart-
card in the direction of the coil.
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Note Please take care not to inadvertently eject your workshop smart-card. If this should still happen, please mark 

the event in the protocol.

The card that has jammed is ejected. Check the ejected card for contamination or mechanical damage. Also check if the card 
slot is dirty or whether foreign objects are inside. Switch on the ignition and test the function of the suspect card slot by using 
another suitable card.

Warning As a check of the card slot’s mechanical function, insert the card the wrong way round (with contact surfaces 

to the front) because a defective card reader could damage the card.

If the card reader works properly with the card that you have inserted, then the card slot of the tachograph is functional and the 
card ejected manually is defective. You can now reassemble the tachograph EFAS again by tightening the screws and sealing it.

If the card reader does not function with the card inserted by you, it means that the card reader is defective and the whole 
tachograph must be replaced.

Close the base plate as described in the section 6.2.6.

Take care to insert the base plate at right angles under the locking hooks (with the guide slit in the center) at the front of the 
device and rotate it downwards. Do not bend the front panel in the process. Retighten the screws of the base plate. Ensure that 
you replace the device gasket in the front panel for protection against splashes. The indentations in the gasket face towards the 
front cover and rest against the base plate completely. Punch the blank seal and seal the screw on the base plate.

11.3 Replacing the buffer battery

For details see 6.2.6.

11.4 Repairs that cannot be carried out in the workshop

All repairs other than those described can only be carried out by the manufacturer. In these cases, replace the recording equip-
ment with a new tachograph EFAS and return the defective tachograph to the manufacturer’s service center or your dealer.

If you send your unit in for repair, please enclose a detailed description of the defect. Please include the following information:

 y What was the nature of the malfunction?

 y Which event and fault codes (EFT, DTC, service ID) were detected?

 y How often was the malfunction observed and under which boundary conditions?

 y In which vehicle (manufacturer, exact type designation and year of manufacture) was the controller installed or which 
components were connected (type of the motion sensor, type of the instrument panel / E-tachometer, etc.)?

 y What are the changes (parameters/calibration) that you have made to the device?

11.5 Decommissioning tachographs

A digital tachograph must be decommissioned if it has been damaged electrically or mechanically. When you decommission a 
digital tachograph, please observe the following points.

 y Download the data stored in the device

 y Archive these data

 y Prepare documentation regarding the decommissioning

 y Attestation that data could not be downloaded, if applicable

 y Environmentally friendly disposal in accordance with the laws and regulations of your country. Observe the current 
version of the EU Directive 2002/96/EC of 27.01.2003 on electrical and electronic equipment. Manufacturer’s warranty 
provisions
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11.6 Warranty

The manufacturer Intellic offers a two-year warranty period starting with the first activation of the device on all devices.

Any operation on the device other than that mentioned above leads to the warranty being rendered invalid. 

When you send a device back to the manufacturer for repair, please enclose a detailed fault description along with it.

Please enter the following information in the greatest possible detail:

 y What was the nature of the malfunction?

 y Which event and fault codes (EFT, DTC, service ID) were detected?

 y How often was the malfunction observed and under which boundary conditions?

 y In which vehicle (manufacturer and exact year of manufacture) was the device installed and which components were 
connected (type of the motion sensor, type of the instrument panel / E-tachometer, transmission type, etc.)?

 y What are the changes (parameters / calibration) that you have made to the device?

If you have any queries or if you require technical support, please obtain the configuration data of the EFAS before contacting 
the distributor or the manufacturer.

The version number and characteristic data of the device can be found in the menu under:

OK g Version info g Version
Key  for displaying the serial number
Key  for displaying the month and year of manufacture

Further menu information:

Key  for License number

Key  for License number

Key  for Download mass storage (date of last download)

Key  for Calibration of tachograph (date of last calibration)

11.7 Exclusion of warranty

The warranty is invalidated in the following circumstances:

 y In the event of damage due to incorrect installation of the EFAS device,

 y Mechanical damage of the EFAS on the front panel or on the housing,

 y If the seal on the underside is damaged, the imprint of the seal is missing or illegible,

 y In the event of obvious manipulation to the EFAS device or to its feed cables,

 y In the event of manipulated or damaged type labels,

 y In the event of any damage resulting from the use of incorrect or damaged connectors at the rear or in the front of the 
device,

 y In the event of any damage caused by the use of incorrect or unsuitable print media (unsuitable printer paper),

 y If the complete power outage was caused by unauthorized operation or failure to follow the maintenance instructions 
when replacing the buffer battery,

 y In case of damage caused by the use of defective, deformed or manipulated tachograph smart-cards,

 y In the case of any damage caused by the unauthorized opening of the device,

 y In the event of any damage caused by the use of unsuitable external storage media,

 y In the event of electrical defect caused by voltage spikes (e.g. jump starting, driving with a defective generator and 
electrical welding work on the vehicle),

 y If the device is manipulated using liquids, hot gases or sprays.
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Chapter 12 List of the events/malfunctions and measures for trouble-shooting

Abbreviations and explanations:
SrvID Service ID (EFAS service code)
EFT Event fault type, error code in accordance with EU Regulation (EC) No. 2016/799
DTC Diagnostic trouble code (standardized automotive error code)
dec Decimal (base 10 numeral system)
hex Hexadecimal numeral system with a base of 16 (using characters 0 to 9 and A to F)

12.1 EFT summary table

The following table provides an overview of the types of error code specified for digital tachographs in accordance with EU 
Regulation (EC) No. Set 2016/799.

The error code types appear on the printouts and in the downloaded data in hexadecimal (hex) format.

Table 16 — EFTs and corresponding SrvIDs

EFT
(hex)

Meaning SrvIDs

0x0x General events

0x00 No further details 11

0x01 Invalid card inserted S7, S8, S117, S118, S140, S141, S142, S143, S144, S145

0x02 Smart-card conflict S69

0x03 Time overlap S9, S10

0x04 Driving without suitable smart-card S67

0x05 Card inserted while driving S11, S12

0x06 Last use of smart-card not fully completed S13, S14

0x07 Speed infringement S70

0x08 Power supply outage S3, S6

0x09 Sensor data errors S22, S23, S24, S25, S101

0x0A Vehicle motion data conflict (IMS) S83

0x0B Time conflict (between GNSS and EFAS system 
clock)

S86

0x0C Communication error with the remote communi-
cation equipment

S174

0x0D Missing position data of the GNSS receiver S171

0x0E Communication error with external GNSS 
equipment

n.a.

0x1x Security breach of the vehicle unit

0x10 No further details 11

0x11 Authentication failure of the speed sensor S28, S84

0x12 Failure to authenticate the tachograph card S19, S20

0x13 Unauthorized replacement of the speed sensor S29

0x14 Integrity error in the card data S15, S16, S90, S91

0x15 Integrity error in the stored user data S36, S71, S82, S106

0x16 Internal error during data transfer S72

0x17 Unauthorized opening of the tachograph housing S73

0x18 Hardware sabotage S17, S18, S30, S68, S93

0x19 GNSS manipulation detection n.a.

0x1A Authentication error of external GNSS equipment n.a.

0x1B Expired external GNSS equipment certificate n.a.

0x2x Security breach of the sensor

0x20 No further details S85

0x21 Authentication error S27

0x22 Integrity error in the stored data S26

0x23 Internal data transfer error S75

11 EFTs without proper SrvID are not supported by EFAS
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EFT
(hex)

Meaning SrvIDs

0x24 Unauthorized opening of the housing S76

0x25 Hardware sabotage S77

0x3x Vehicle unit error

0x30 No further details

0x31 Vehicle unit internal error S35, S41, S42, S43, S48, S81, S87, S92, S94, S95, S96, S97, S98,  
S99, S103, S105, S108, S112, S113, S114, S119

0x32 Printer error S38

0x33 Display error S44

0x34 Download error S74

0x35 Sensor error S45

0x36 Internal GNSS receiver S170

0x37 External GNSS equipment n.a.

0x38 Remote communication equipment S173

0x39 ITS interface S175

0x4x Card error

0x40 No further details S39, S40, S144, S145

0x5x Reserved for future use

0x6x Reserved for future use

0x7x Reserved for future use

0x8x Vendor-specific events

0x80 Software update S107

0x81 Authorized opening of the tachograph housing S66

0x82 Temperature exceeded S80

0x9x Vendor-specific faults

12.2 Overview of Service IDs

The following table lists all events and faults with their meaning in a running order of the service ID code. In the column “Descrip-
tion and trouble-shooting” you will find tips on the causes of events and malfunctions, as well as information regarding how 
EFAS detects these events and malfunctions.

The measures provide you with clues on how to isolate the cause of the fault, and they indicate the options available for trou-
ble-shooting in the workshop. However, completeness of the causes and measures listed cannot be assured owing to the variety 
of vehicle models and components of the tachograph system.

Table 17 — Overview of the events/malfunctions and measures for trouble-shooting

SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S112 - - 80 00 002007 - - - Meaning / Cause:
The supply voltage of the motion sensor exceeds the maximum 
permissible value of 9 V. EFAS checks this voltage cyclically 
several times per second.
Measures:
Measure the supply voltage of the motion sensor between the 
pins B1 and B2.

S212 - - 80 00 002003 - - - Meaning / Cause:
The supply voltage of the motion sensor is below the minimum 
permissible value of 6.5 V. EFAS checks this voltage cyclically 
several times per second.
Measures:
Measure the supply voltage of the motion sensor between the 
pins B1 and B2.

12 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S313 08 80 00 002004 !	 Interruption 
of power supply

Meaning / Cause:
An interruption of the supply voltage of the motion sensor 
longer than 200 ms has been detected and reported by the 
motion sensor.
Measures:

 y Measure the supply voltage of the motion sensor at the pins 
B1 and B2. The value must be between 6.5 V and 9 V.

 y Check the corresponding plug connector (B-connector of 
EFAS and connector on the motion sensor).

 y Check the contacts and wires for damaged spots and 
contact problems.

S413 - - 80 00 000007 - - - Meaning / Cause:
The supply voltage of the EFAS exceeds the maximum per-
missible operating voltage (see technical data and type label 
of EFAS). EFAS checks this voltage cyclically several times per 
second.
Measures:
Measure the supply voltage of the EFAS at the pins A1, A3, A5, 
A6 or terminals 30, 15, 31a, and 31 and compare these with the 
specifications in the technical data or the type label of EFAS.

S513 - - 80 00 000003 - - - Meaning / Cause:
The supply voltage of EFAS is below the minimum permissible 
voltage value. EFAS checks this voltage cyclically several times 
per second.
Measures:
Measure the supply voltage of EFAS at the pins A1, A3, A5, A6 or 
terminals 30, 15, 31a, and 31 and compare these with the specifi-
cations in the technical data or the type label of the tachograph.

S613 08 80 00 000004 !	 Interruption 
of power supply

Meaning / Cause:
An interruption in the supply voltage of EFAS greater than 
200 ms has been detected. An interruption can be caused by an 
under-voltage or over-voltage or voltage drop.
Note:
After the occurrence of voltage interruption, EFAS can be reset 
only when proper supply voltage is available at the recording 
equipment for a period of at least one minute.
Measures:
Measure the supply voltage of EFAS at the pins A1, A3, A5, A6 
and terminals 30, 15, 31a and 31.
Check the contacts of the A connector as well as the supply lines 
to EFAS.

13 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S7 01 40 00 000200 ! 	Card 
invalid


(Symbol in the display for 

invalid cards)

Meaning / Cause:
An invalid card has been inserted in the card slot 1.
The following causes are possible:

 y The card has been inserted the wrong way round.
 y The card is not a tachograph card.
 y The tachograph card is defective.
 y The PIN of a workshop smart-card has been entered incor-

rectly 5 times.
 y The card reader is defective.

Checks take place when inserting the card and periodically 
during operation.
Note:
Invalid tachograph smart-cards are ignored by EFAS, however 
the display, printout, or downloading of data stored on expired 
smart-cards is possible. An invalid or expired tachograph card is 
reported by EFAS with the help of a symbol. Invalid cards are not 
ejected automatically.
Measures:
Press key u to eject the card and check the card in accordance 
with the measures listed above.
In order to check whether the card reader of the EFAS or the 
card is defective, please check the card in another tachograph 
or using a reader, or insert other tachograph cards (which are 
known to be working properly) for comparison in the EFAS (see 
also service ID S39/S40)

S8 01 40 00 000300 ! 	Card 
invalid

This error matches the previous one, however, for card slot 2.

S9 03 40 00 000200 ! 	Time 
overlap

Meaning / Cause:
The tachograph card in card slot 1 contains an ejection time that 
is later than the current time in EFAS. The event is usually only 
possible if the card has been inserted into another tachograph 
previously.
Measures:

 y Check if the time setting deviates from the UTC time. If 
possible, also check the time of the previous tachograph, 
whether the time on this device deviates from the UTC time.

 y Correct the UTC time using a workshop smart-card and an 
appropriate diagnostics device.

S10 03 40 00 000300 ! 	Time 
overlap

This error matches the previous one, however, for card slot 2.

S11 05 40 00 000200 ! 	Card inserted 
whilst driving

Meaning / Cause:
A tachograph card has been inserted in card slot 1 whilst the 
vehicle was in motion, i.e. motion sensor pulses were detected 
and EFAS is in the “driving” mode.
Measures:
Insert the cards into the slots only when the vehicle is stationary.

S12 05 40 00 000300 ! 	Card inserted 
whilst driving

This error matches the previous one, however, for card slot 2.
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SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S13 06 40 00 000200 ! 	Last use of card 
not finished

Meaning / Cause:
A tachograph smart-card has been inserted into card slot 1 after 
the card was previously inserted in another tachograph and was 
not closed down properly.
The following causes are possible:

 y Improper or forced removal of the card (tampering attempt).
 y A write error has occurred when it was used in the previous 

device.
Measures:

 y The card is closed automatically by EFAS after inserting 
it in one of the two card slots. The error should not recur 
thereafter.

 y If possible, check the card reader of the previous device.
 y Watch for other card errors (also see service IDs S7/S8 and 

service IDs S39/S40).

S14 06 40 00 000300 ! 	Last use of card 
not finished

This error matches the previous one, however, for card slot 2.

S1514 14 40 00 000200 ! 	Security 
violation

Meaning / Cause:
The integrity (authenticity) of the data on the tachograph smart-
card in the card slot 1 is not assured. Errors have been detected 
in the data structure by the security module of EFAS.
The following causes are possible:

 y A defective card locking mechanism of EFAS (a defect in the 
card reader is unlikely with such a fault, since in this case, 
other error codes are reported).

 y A defective tachograph card.
 y An attempt at tampering.

Measures:
 y Check the tachograph smart-card in the other card slot or in 

another device.
 y Check the card locking mechanism of the recording equip-

ment (please take note of the remarks given under service 
ID 17 and ID 18!).

 y Replace the tachograph smart-card.

S1614 14 40 00 000300 ! 	Security 
violation

This error matches the previous one, however, for card slot 2.

S17 18 40 00 000400 ! 	Security 
violation

Meaning / Cause:
A tachograph card was manually removed from card slot 1 
without pressing the eject key or EFAS has determined, after 
supply voltage interruption, that the card is no longer in the slot.
Measures:
Insert a card in the slot the wrong way round *) for testing 
purpose and check whether the card locking mechanism of the 
tachograph is defective. It should not be possible to remove the 
card manually.

 y A tachograph having a defective locking mechanism must 
be replaced.

 y Caution: The card should be inserted the wrong way round 
(contact surfaces facing downwards) since, in the event of 
a defective locking mechanism, the card may be provided 
with defective information on account of incomplete write 
operations!

S18 18 40 00 000500 ! 	Security 
violation

This error matches the previous one, however, for card slot 2.

14 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S19 12 40 00 000200 ! 	Security 
violation

Meaning / Cause:
An error was detected while authenticating a tachograph card 
in card slot 1.
In the case of this error it is unlikely that there is a defect in the 
card locking mechanism or the card reader of EFAS, since, in this 
cases other error codes are reported.
The following causes are possible:

 y A defective tachograph card.
 y An attempt at tampering.

Measures:
Check the tachograph smart-card in the other card slot or in 
another device.

S20 12 40 00 000300 ! 	Security 
violation

This error matches the previous one, however, for card slot 2.

S21 - - 80 00 000660 > Printer <
Insert module

or
> Printer <
No paper

Meaning / Cause:
The event is set when no printer paper container has been 
plugged in, or when there is no paper in the printer.
Measures:

 y Feed paper in the printer module and plug in the module.
 y Replace the printer module if the previous step does not 

eliminate the fault.

S22 09 80 00 002180 ! 	Sensor data 
error

Meaning / Cause:
The real-time signal of the motion sensor (pin B3) is interrupted. 
The speed display remains at 0 km/h, although the vehicle is 
in motion. The motion sensor reports a checksum via the data 
channel, which corresponds to a speed > 0 km/h.
Measures:

 y Check the plug connector contacts and lines to the motion 
sensor.

 y Check the supply voltage of the motion sensor.
 y Check the pulses at pin B3.
 y Check the pulse detection of the recording equipment via 

the front interface.
 y Replace the motion sensor, the connection line, the tacho-

graph (depending on cause).

23 09 80 00 002280 ! 	Sensor data 
error

Meaning / Cause:
The real-time signal of the motion sensor (pin B3) is faulty. The 
speed indicator displays the wrong speed. The number of pulses 
counted does not match with the checksum of the motion 
sensor transmitted via the data channel.
Measures:

 y Check the plug connector contacts and lines to the motion 
sensor.

 y Check the supply voltage of the motion sensor.
 y Check the pulses at pin B3.
 y Check the pulse detection of the recording equipment via 

the front interface.
 y Replace the motion sensor, the connection line, the tacho-

graph (depending on cause).

S24 09 80 00 002380 ! 	Sensor data 
error

Meaning / Cause:
The communication via the data channel (pin B4) between EFAS 
and the motion sensor has malfunctioned.
Measures:

 y Check the plug connector contacts and lines to the motion 
sensor.

 y Check the supply voltage of the motion sensor.
 y Check the data signal at the pin B4.
 y Check the pulse detection of EFAS via the front interface.
 y Replace the motion sensor, the connection line, the tacho-

graph (depending on cause).



60
Workshop Manual

Smart Tachograph EFAS-4.10/4.11

SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S25 09 80 00 002380 ! 	Sensor data 
error

Meaning / Cause:
The communication via the data channel (pin B4) between the 
tachograph and the motion sensor is interrupted. The motion 
sensor is not responding or no motion sensor is connected.
Measures:

 y Connect and pair the motion sensor, if not yet done.
 y Check the plug connector contacts and lines to the motion 

sensor.
 y Check the supply voltage of the motion sensor.
 y Check the data signal at the pin B4.
 y Check the pulse detection of the tachograph via the front 

interface.
 y Replace the motion sensor.

S2615 22 80 00 002452 ! 	Security 
violation

Meaning / Cause:
Error with respect to the integrity (authenticity) of the data of 
the motion sensor
Measures:
The motion sensor must be replaced.

S2715 21 80 00 002452 ! 	Security 
violation

Meaning / Cause:
The motion sensor itself has detected and reported an error while 
authenticating and the event is saved in the motion sensor. In 
general, this event can occur only if the motion sensor had been 
connected to another recording equipment in the meantime.
Measures:

 y Check the seal on the motion sensor and check the feed 
cables.

 y The motion sensor must be replaced if the fault reoccurs.

S2815 11 80 00 002452 ! 	Security 
violation

Meaning / Cause:
An error has been detected by EFAS while authenticating the 
motion sensor. The connected motion sensor is defective or 
it has not been paired with EFAS or, in the meantime, another 
motion sensor was connected to EFAS. Since EFAS repeats the 
authentication multiple times when an error occurs, it may take 
several minutes for the error to be displayed.
Measures:

 y Insert the workshop smart-card and carry out the pairing.
 y Check the seal on the motion sensor and check the feed 

cables.
 y The motion sensor must be replaced.

S2915 13 80 00 002452 ! 	Security 
violation

Meaning / Cause:
EFAS has detected an unauthorized modification of the motion 
sensor.
Measures:

 y Check the seal on the motion sensor and check the feed 
cables.

 y Repeat the pairing procedure.
 y The motion sensor , if necessary the connection line, must 

be replaced.

15 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S3016 18 80 00 000800 !	 Security 
violation

and finally
	Service! 

SrvID: S30

Meaning / Cause:
The tachograph has an error in the current time or has detected 
a malfunction in the integrated clock. Further data recording 
is no longer possible. Data recording is not continued in order 
to avoid inconsistent data. Tachograph smart-cards, with the 
exception of workshop smart-cards and control cards, are no 
longer accepted.
Measures:

 y Insert the workshop smart-card and check the clock signal 
at the front interface.

 y Set and check the current time in UTC, disconnect EFAS from 
the supply voltage for a few minutes and check whether the 
fault reoccurs.

 y In case of a defect in the integrated clock the tachograph 
must be replaced.

S31 - - 80 00 000900 - - - Meaning / Cause:
EFAS detects motion sensor pulses when the ignition is switched 
off.
The following causes are possible:

 y The vehicle is being moved manually or being towed.
 y The ignition signal is not detected by the recording 

equipment.
 y There is a malfunction in the motion sensor signal or the 

supply voltage.
Measures:

 y Check the voltage level of the ignition signal at EFAS pins A3 
/ terminal 15.

 y For the ignition signal and for the motion sensor check 
the corresponding contacts and feed cables at the A and 
B connectors of EFAS and check the motion sensor for any 
damaged location and contact problems.

16 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S32 - - 40 00 000A70 - - - Meaning / Cause:
Communication on the CAN main vehicle bus (depending on 
the parameter setting at the A or C connector) of EFAS has mal-
functioned or is not possible.
The following causes are possible:

 y No bus subscriber is connected or a bus subscriber is not 
supplied with voltage.

 y The CAN fault management system has not been config-
ured correctly. This means that the time period, which the 
bus subscribers connected require for initialization after 
switching on the ignition, has not been considered.

Measures:
 y Check the feed cables to the Bus subscribers and the power 

supply to the Bus subscribers.
 y Test the malfunctions on the CAN bus using a suitable CAN 

diagnostics device.
 y Read out the CAN error counters using the EFAS Service Tool 

(the error counters should read zero or should reset to zero).
 y Check the sample point, i.e. the parameter value RDI=0xF97A 

for data bits on the CAN bus. The parameter is normally set 
for EOL programming to a value between 80% and 88%. 
Check if the malfunction can be eliminated by changing the 
parameter.

 y Check the CAN error management (parameter value 
RDI=0xF97C) and, if required, increase the value. The value 
is usually specified by the vehicle manufacturer.

 y See also the measures for the following error.
Remarks:
Depending on the configuration of the CAN fault management 
system, the detection of these malfunctions is suppressed for 
a maximum of 25  seconds (smaller values are common) after 
switching on the ignition. This means that only malfunctions 
that still persist after this time has elapsed or those that occur 
thereafter are then reported immediately. Please wait for the 
corresponding period of time in order to be sure that there is no 
malfunction.

S33 - - 40 00 000B78 - - - Meaning / Cause:
The CAN main vehicle bus (depending on the parameter setting 
at the A or C connector) is in the “Bus Off” state, i.e. EFAS is no 
longer participates in the CAN communication.
The following causes are possible:

 y Missing terminal resistances at the bus end points or incor-
rect bus termination at the intermediate points.

 y Incorrect baud rates of other subscribers or incorrectly 
selected baud rate or protocol in the EFAS 

 y Cable short-circuits.
Measures:

 y Check the feed cables to the Bus subscribers.
 y Check whether the EFAS has a terminating resistor (device 

option) and whether a terminal resistance is required at the 
EFAS for the given type of vehicle.

 y Check whether the bus is correctly terminated at the end 
points of the bus with terminating resistors.

 y Select the correct bit rate and protocol in EFAS with the EFAS 

Service Tool.
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SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S34 - - 40 00 001177 - - - Meaning / Cause:
The communication with the instrument panel / E-tachometer 
has malfunctioned or is interrupted. The connection between 
the instrument panel / E-tachometer and EFAS is monitored by 
the tachograph cyclically by means of a life sign message trans-
mitted by the instrument panel / E-tachometer every second.
Measures:

 y First check whether any of the faults listed above (service 
ID 32 and 33) are reported and initiate the corresponding 
measures listed against them.

 y Check the CAN connection to the instrument panel / 
E-tachometer.

 y Check that the instrument panel / E-tachometer is working 
properly.

 y Check the specifications of the instrument panel or E-ta-
chometer of the given vehicle type.

 y Deactivate the monitoring of the life-sign messages 
with the help of parameter configuration (see parameter 
RDI=0xF90C). (If other data are displayed correctly on the 
instrument panel or on the E-tachometer, then apparently 
the handshake message is not supported by this device.

Remarks:
Depending on the configuration of the CAN fault management 
system, the detection of these malfunctions is suppressed for 
a maximum of 25 seconds (smaller values are common) after 
switching on the ignition. This means that only malfunctions 
that continue to persist after this time has elapsed or those that 
occur thereafter are reported within a few seconds. Please wait 
for the corresponding period of time in order to be sure that 
there is no malfunction.

S3517 31 80 00 000C31 	Internal Device 
malfunction

Meaning / Cause:
An error has been detected in the checksum of the program 
memory. Apparently, this is a hardware defect in certain memory 
locations in the program memory. Proper functioning of the 
device is probably no longer ensured. This fault is displayed, in 
general, a few minutes after leaving the standby mode, e.g. after 
turning on the ignition, when a memory error is detected during 
the POST (Power-On Self Tests).
Measures:

 y If this fault continues to occur, the tachograph must be 
replaced.

S3617 15 80 00 
000D33

!	 Security 
violation

Meaning / Cause:
EFAS has detected a checksum error in the calibration data after 
being turned on. Proper functioning of the device is probably no 
longer ensured.
Measures:

 y Acknowledge the message and turn off the ignition. Wait 
until the device turns off and then turn on the ignition 
again (alternatively: Send an ECU Reset command with the 
sub-function 0x03 (“Soft Reset”) via the diagnostics inter-
face). EFAS must be replaced if this error message appears 
again after restarting.

 y Check the calibration data for validity and re-calibrate the 
device.

17 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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S37 - - 80 00 000D40 - - - Meaning / Cause:
The calibration data are incorrect or incomplete at the end of 
a calibration procedure (e.g., after pulling out the workshop 
smart-card). At least one of the EC calibration parameters does 
not have a valid value or during the calibration procedure, 
setting a given value was rejected and finally not corrected.
Measures:

 y Check the calibration parameters saved in the device.
 y Recalibrate the device.
 y Use the test equipment and corresponding instruction 

manuals.

S3818 32 40 00 000700 	Printer 
malfunction

Meaning / Cause:
A printer malfunction was detected, i.e. a printout could not be 
started or was canceled after the issue of a temperature warning, 
because the printing mechanism could not cool itself off within 
one minute.
The following causes are possible:

 y The temperature sensor of the printer is defective.
 y The ambient temperature is too high.
 y Hardware defect in the printer controller or power supply 

in EFAS.
Measures:

 y Observe the operating temperature of the printing mecha-
nism in the technical data.

S39 40 40 00 000200 1	Card 
malfunction

Meaning / Cause:
Reading or writing of the tachograph card in card slot 1 
malfunctioned.
Measures:

 y Check whether the card or the contact surfaces of the card 
are damaged.

 y In order to check whether the card reader of EFAS or the card 
is defective, please check the card in another tachograph 
or using a reading device, or insert other tachograph cards 
(which are known to be working properly) for comparison 
in the EFAS.

S40 40 40 00 000300 2	Card 
malfunction

This malfunction matches the previous one, however, for card 
slot 2.

S4118 31 40 00 000400 	Internal Device 
malfunction

Meaning / Cause:
There is a mechanical or electrical defect in a card reader (card 
slot 1). For example, the card could not be ejected by the ejecting 
mechanism.
Measures:

 y Press the driver’s key / eject key u for a longer time to repeat 
the ejection of the card.

 y If the ejecting mechanism can be heard but the card does 
cannot eject, then it is either a mechanical defect or the card 
is damaged, which then blocks the slot.

 y If no ejecting sound can be heard then there is an electronic 
defect. If it is not possible to remove the card then EFAS 
must be opened using a workshop smart-card in the other 
card slot in order to eject the card manually.

S4218 31 40 00 000500 	Internal Device 
malfunction

This malfunction matches the previous one, however, for card 
slot 2.

18 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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S4319 31 40 00 000F00 	Internal Device 
malfunction

Meaning / Cause:
Malfunction of the keyboard has been detected, i.e. at least one 
key remains continuously pressed. The tachograph assumes that 
a key has been pressed continuously if it remains pressed for 
more than two minutes.
Measures:
Check if the keys are being blocked. Devices, in which the keys 
are blocked permanently must be replaced.

S4419 33 40 00 001030 	Display 
malfunction

(the text output: “ service 

display fault”, appears addi-

tionally on the printer)

Meaning / Cause:
A malfunction of the LCD display has been detected, i.e. the 
communication for display has malfunctioned or is permanently 
interrupted. There is either no picture on the display (no charac-
ters visible) or it is faulty (flickering, pixel errors, etc.).
Measures:
Devices, in which this fault occurs permanently or in which visible 
defects can be seen in the picture displayed, must be replaced.
Remarks:
If the display is too faint then the contrast and brightness must 
be adjusted in the corresponding setup menu. In this case, 
however, there is no malfunction reported.

S4519 35 40 00 002508 	Sensor 
malfunction

Meaning / Cause:
The motion sensor has reported an internal fault to EFAS.
Measures:
If this fault occurs repeatedly then the tachograph must be 
replaced.

S46 - - 40 00 003100 - - - Meaning / Cause:
Tachograph malfunction, pin B5.
Remarks:
Reserved code (not supported by EFAS).

S4719 - - 40 00 003200 - - - Meaning / Cause:
Tachograph malfunction, pin B6.
Remarks:
Reserved code (not supported by EFAS). The pin is electrically 
connected to the pins B7 and D6. Please see the description of 
service ID 48.

S48 31 40 00 003000 	Internal Device 
malfunction

Meaning / Cause:
Tachograph malfunction, pin B7 (speed signal).
The monitoring circuit of the signal at this output of the recording 
equipment has detected a malfunction.
Measures (continued):
Check B7 for short-circuit and measure the signal level. Measure 
the pulses at the output B7 and compare them with the input 
impulses from the motion sensor at the input B3. The pulse 
frequency must be identical, the pulses at the output B7 are 
normalized by the taking the value of the k-factor that has been 
configured into consideration. Check the connection between 
output B7 and the controller connected.

S66 81 --- !	 Manufacturer 
specific Event

Meaning / Cause:
EFAS was opened with authorization using a workshop 
smart-card.
Measures:
The opening must be marked in the repair protocol and protocol 
must be archived.

19 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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S67 04 80 00 001260 ! 	Driving without 
a suitable card

Meaning / Cause:
The vehicle was moved although there was no valid tachograph 
smart-card (driver’s card or workshop smart-card) inserted into 
card slot 1.
If a valid driver or workshop card is inserted into card slot 1, this 
error message is displayed even if the vehicle has been moved 
and a non-driver card is inserted into card slot 2.
Measures:
Check whether a valid driver’s card or workshop smart-card has 
been inserted in card slot 1. In the case of workshop smart-cards, 
the PIN must be entered before the journey can be started. 
Check if there is a card conflict.

S6820 18 - - ! 	Security 
violation

Meaning / Cause:
The internal security module has indicated a potential inconsis-
tency during the hardware test.
Measures: 
None

S69 2 - - ! 	Smartcard 
conflict

Meaning / Cause:
The combination of tachograph cards inserted into card slots 1 
and 2 makes no sense.
Measures:
Check the card combination and remove one of the two cards.

S70 07 - - >>	Over speeding Meaning / Cause:
Exceeding of the programmed maximum permissible speed for 
longer than 1 minute.
The following causes are possible:

 y The value for the highest permissible speed was not pro-
grammed correctly (please note the ex-works default value).

 y The driving speed is too high.
Measures:

 y Program the correct value of the highest speed permissible 
for the vehicle.

 y Reduce the speed.

S7120 15 - - ! 	Security 
violation

Meaning / Cause:
EFAS has detected an error in its mass memory data. Data integ-
rity is no longer guaranteed.
Measures:
The tachograph must be replaced if the fault reoccurs.

S7220 16 - - ! 	Security 
violation

Meaning / Cause:
There is a communication problem internal to EFAS. The internal 
communication between the main processor and the security 
module is faulty.
Measures:
If this fault continues to occur, the tachograph must be replaced.

S7320 17 - - ! 	Security 
violation

Meaning / Cause:
The recording equipment has been opened “without 
authorization”.
Measures:
The tachograph must be replaced if the device is damaged or 
has been tampered with or if the seals have been removed by 
unauthorized persons.

20 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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S7421 34 - - 	Download 
malfunction

Meaning / Cause:
There is a malfunction while downloading data.
Measures:

 y Check the connection (cable and connector) to the front 
interface of the recording equipment.

 y Check if the transmission equipment used is compatible 
with the recording equipment (check the manufacturer and 
software version used on the transmission equipment).

S7521 23 80 00 002452 ! 	Security 
violation

Meaning / Cause:
The motion sensor reports a general communication 
malfunction.
Measures:
Check the motion sensor. If the error is displayed several times 
then the motion sensor must be replaced.

S7621 24 80 00 002452 ! 	Security 
violation

Meaning / Cause:
Motion sensor malfunction.

S7721 25 80 00 002452 ! 	Security 
violation

Meaning / Cause:
The motion sensor reports a temperature-related fault 
(over-temperature).
Measures:
Check the motion sensor. If the error is displayed several times 
then the motion sensor must be replaced.

S78 - - - - - - - Meaning / Cause:
This service ID is only processed internally in EFAS.
Measures
None

S79 - - - - - - - Meaning / Cause:
This service ID is only processed internally in EFAS.
Measures:
None

S80 82 - - ! 	Temperature 
out of range

Meaning / Cause:
The tachograph has been operated beyond the permissible tem-
perature range.
Measures:
None, warranty void.

S8121 31 40 00 000139 	Internal Device 
malfunction

and finally
	Service! 

SrvID: S81

Meaning / Cause:
A general internal device malfunction is at hand.
There is a hardware defect in the internal security module.
Measures:
The tachograph must be replaced, if the error occurs several 
times.

S8221 15 40 00 000139 ! 	Security 
violation

and finally
	Service! 

SrvID: S82

Meaning / Cause:
While testing the mass memory or when reading from the mass 
memory of EFAS an integrity error of the data or data structures 
has been detected.
Measures:
The recording equipment must be replaced, if the error occurs 
several times.

21 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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S83 0A 40 00 002280 ! 	Vehicle motion 
conflict

	 SrvID: S83

Meaning/Cause:
EFAS has detected a relevant difference between the speed 
values of the paired motion sensor and the speed rvalues of the 
GNSS receiver.
According to CR (EU) 2016/799, a speed difference between these 
two motion sources is classified as relevant if the median value 
of the deviation is continuously above 10 km/h for 5 minutes in 
the motion.
Measures:

 y Couple the EFAS with the motion sensor.
 y Check cause, why a coupling could not be established (check 

plug contacts and supply lines to the position sensor).
 y Replace the motion sensor.

S8422 11 80 00 002452 ! 	Security 
violation

Meaning / Cause:
There are two causes for this error:

 y After a few power interruptions, the sensor may not activate 
immediately and cause a security violation.

 y Pairing with the motion sensor had failed during the initial 
commissioning. EFAS remains deactivated (the error is dis-
played after the workshop smart-card is removed).

 y The device was activated successfully and new pairing with 
another motion sensor by means of a command has failed. 
(The error is displayed after the workshop smart-card is 
removed as well as after every restart of the device, to warn 
that despite the activation there is no valid pairing present.)

Measures:
 y Check the handling instructions of the sensor manufacturer.
 y Pair EFAS with the motion sensor.
 y Check the cause as to why pairing could not be carried 

out (check the connector contacts and feed cables to the 
motion sensor).

 y Replace the motion sensor.

S8522 20 80 00 002452 ! 	Security 
violation

Meaning / Cause:
The motion sensor reports an unknown error for EFAS. The 
motion sensor used is not compatible with the recording equip-
ment EFAS or the motion sensor is defective.
Measures:

 y Check whether the motion sensor used may be operated 
with the tachograph EFAS.

 y Check the function of the motion sensor.
 y Replace the motion sensor.

S86 52 40 00 F01762  Time 
conflict

Meaning / Cause:
A time conflict is displayed if the time between GNSS and RTC 
differs by more than 60 seconds.
Measures:
If this event was triggered, a time correction is triggered auto-
matically, which takes over the GNSS time if the GNSS signal is 
valid.

S8722 31 40 00 000139 	Internal device 
malfunction

Meaning / Cause:
The security module of EFAS has detected a possible internal 
fault.
Measures:
If this error occurs several times, the tachograph must be 
replaced.

S88 - - - - - - - This malfunction matches SrvID S32, however, it relates to the 
CAN expansion bus.

S89 - - 40 00 00FD0B - - - This malfunction matches SrvID S33, however, it relates to the 
CAN expansion bus.

22 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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S9023 14 40 00 000200 ! 	Security 
violation

Meaning / Cause:
The integrity (authenticity) of the data on the tachograph card in 
card slot 1 is not assured. Errors were found in the data structure.
The following causes are possible:

 y A defective card locking mechanism of EFAS (a defect in the 
card reader is unlikely with such a fault, since in this case, 
other error codes are reported).

 y A defective tachograph smart-card.
 y An attempt at tampering.

Measures:
 y Check the tachograph card in another card slot or in another 

device.
 y Check the card locking mechanism of EFAS (please take 

note of the remarks given under service ID 17 and 18).
 y Replace the tachograph smart-card.

S9123 14 40 00 000300 ! 	Security 
violation

This error matches the previous one, however, for the card slot 2.

S92 31 40 00 000139 	Internal device 
malfunction

and finally
	Service! 

SrvID: S92

Meaning / Cause:
There is a general internal device fault. EFAS has detected an 
invalid combination of installed software components. The 
application version is incompatible with the software version of 
the Security Controller.
Measures:
The tachograph must be replaced.

S93 18 80 00 000800 - - - Meaning / Cause:
The deviation between the GNSS time and the built-in clock is 
greater than 20 minutes or greater in absolute terms than 40 
minutes since the last calibration.
Measures:

 y Insert the workshop card and check the time signal at the 
front interface.

 y Execute the GNSS test function and check the displayed 
time.

 y Check the current time of the VU and set it correctly if 
necessary.

 y After a few minutes, compare both times again. If there is a 
deviation, the tachograph must be replaced.

S9423 31 40 00 000139 	Internal device 
malfunction

Meaning / Cause:
A general internal device malfunction is at hand. EFAS has per-
formed a restarted, the cause for which is unknown.
Measures:
If this fault continues to occur, the tachograph must be replaced.

S9523 31 40 00 000139 	Internal device 
malfunction

Meaning / Cause:
A general internal device malfunction is at hand. EFAS has per-
formed a restarted as a result of the in-built “Watchdog”.
Measures:
If this fault continues to occur, the tachograph must be replaced.

S9623 31 40 00 000139 	Internal device 
malfunction

Meaning / Cause:
A general internal device malfunction is at hand. The device has 
performed a restart as a consequence of an extraordinary event 
during program execution. The cause here can be, e.g. a defec-
tive memory module.
Measures:
If this fault continues to occur, the tachograph must be replaced.

23 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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S9724 31 40 00 000139 	Internal device 
malfunction

Meaning / Cause:
A general internal device malfunction is at hand. EFAS has per-
formed a restart as a consequence of an extraordinary event 
during program execution.
Measures:
If this fault continues to occur, the tachograph must be replaced.

S9824 31 40 00 000139 	Internal device 
malfunction

and finally
	Service! 

SrvID: S98

Meaning / Cause:
The internal real-time clock (RTC) is defective.
The following causes are possible:

 y The communication to the clock module is interrupted
 y The time is incorrect and cannot be corrected.

Measures:
Correct the time setting in the CALIBRATION operating mode. If 
the time cannot be set correctly then the tachograph must be 
replaced.

S99 31 40 00 000139 	Internal device 
malfunction

and finally
	Service! 

SrvID: S99

Meaning / Cause:
The internal module for controlling the card reader is defective. 
The card reader function of both card slots is faulty.
Measures:
If this fault continues to occur, the tachograph must be replaced.

S100 - - - - - - - Meaning / Cause:
This service ID is only processed internally in EFAS.
Measures:
None

S101 09 80 00 002280 ! 	Sensor 
data error

Meaning / Cause:
The input frequency of the real-time signal supplied by the 
motion sensor (input B3 to the recording equipment) is not 
plausible, i.e. the value is too high (greater or equal than 1.6 kHz).
Measures:

 y Measure the frequency at the input B3 and compare it with 
the maximum permissible frequency.

 y Check the lines to the motion sensor.
 y Check the motion sensor and, if required, replace it.

S102 - - - - - - - Meaning / Cause:
This service ID is only processed internally in the tachograph.
Measures:
None

S10324 31 80 00 000C31 	Internal device 
malfunction

and finally
	 Service! 

SrvID:103

Meaning / Cause:
An error has been detected in the checksum of the program 
memory. Apparently, this is a hardware defect in certain memory 
locations in the program memory. Correct functioning of the 
device is presumably no longer ensured. This fault generally 
occurs after the device has been in use for a longer period of 
time.
Measures:
If this fault continues to occur, the tachograph must be replaced.

S10424 - - - - - - - Reserved code for future functional extensions of the tachograph.

S10524 31 40 00 000139 	Internal device 
malfunction

and finally
	Service! 

SrvID:105

Meaning / Cause:
The voltage of the buffer battery built into EFAS is too low.
Measure:
Replace the internal back-up battery.
Carry out a recalibration.

S10624 15 40 00 000139 ! 	Security 
violation

and finally
	Service! 

SrvID:S106

Meaning / Cause:
The integrity of the data in the mass memory of EFAS is dis-
turbed. No further data is recorded.
Measure:
The tachograph must be replaced.

24 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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S107 80 - - !	 Manufacturer- 
specific event

Meaning / Cause:
Protocol entry after a software update. An update of EFAS oper-
ating system software is recorded with this event.
Measure:
None

S10825 31 40 00 000139 	Internal device 
malfunction

and finally
	 Service! 

SrvID:S108

Meaning / Cause:
The data of the battery-backup memory has been lost.
The possible causes are:

 y Failure or malfunction of the internal buffer battery. The 
voltage of the battery is inadequate to feed the real-time 
clock and the data that is saved in the battery backup RAM.

 y In case of malfunction, the data in the battery backup RAM 
is deleted.

 y If the cause for this malfunction is a weak battery then this 
malfunction is displayed if EFAS was previously isolated 
from the vehicle battery, otherwise the service ID S105 is 
displayed.

Measure:
 y Replace the internal back-up battery.
 y Carry out a recalibration.

S109 - - - - - - - Reserved code for future functional extensions of EFAS.

S110 31 40 00 000139 	Internal device 
malfunction

Meaning / Cause:
The possible causes are:

 y Malfunction on the internal communication bus or in the 
internal communication module.

 y Internal communication module reports a hardware error.
Measure:

 y Check for obvious problems, e.g. with the printer.
 y Check if communication on connectors D7 and/or D8 is 

malfunctioning.
 y In case of obvious malfunctioning or frequent occurrence 

of the error message, the tachograph must be exchanged.

S111 31 40 00 000139 	Internal device 
malfunction

Meaning / Cause:
Faulty internal software component.
Measure:
Update the software.

S112 31 40 00 000139 	Internal device 
malfunction

Meaning / Cause:
The ignition signal (connector A3) is showing an unusual number 
of status changes per 5 seconds (≥25). Cause of the signal change 
could be a potential difference between connectors A5 and A6 
(missing or broken wiring) as well as an ignition signal oscillating 
between on and off.
Measure:
Check the wiring on A5 and A6, if necessary connect or replace 
the wiring.
Check the wiring on A6, if A6 not wired, then make a connection 
to A5.
In case of signal oscillation an extra ignition relay may help to 
suppress oscillations.

S113 31 40 00 000139 	Internal device 
malfunction

Meaning / Cause:
The on-board voltage as set by parameter (nominal voltage 
12 V or 24 V) does not match the actual voltage measured at 
connector A1. The incorrect voltage level was measured over a 
period of more than 45 seconds.
Measure:

 y Check the on-board power supply.
 y Check the parameter setting for the on-board power supply 

voltage and adjust this if necessary.

25 The EFT for this event or the malfunction is not stored to the mass memory in the CALIBRATION operating mode. Information appears in the display with the specification of the 
SrvID that this event or malfunction has been detected for a short duration.
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S114 31 40 00 000139 	Internal device 
malfunction

Meaning / Cause:
The temperature control of the EFAS is faulty or the temperature 
is too low. 
Measure:
If this error occurs at normal temperature the tachograph has to 
be replaced.

S115 - - 40 00 000139 	 Service! 
SrvID:S115

Meaning / Cause:
The temperature of EFAS is outside the acceptable range.
Measure:
Wait until the temperature is within the operating range -20 °C 
to +70 °C.

S116 90 40 00 000139 	Independent 
Motion Sig Source

Meaning / Cause:
EFAS receives no data from the independent motion source. 
Measure:

 y Check IMS signal and CAN bus.
 y Check IMS setting.
 y Run IMS test function to verify IMS settings.

S117 01 40 00 000200 ! Card 
invalid

(slot 1)

Meaning / Cause:
An expired or not valid tachograph card was inserted into card 
slot 1.
Measure:
Change the card in slot 1 or wait until valid. 

S118 01 40 00 000300 ! Card 
invalid

(slot 2)

Meaning / Cause:
An expired or not valid tachograph card was inserted into card 
slot 2.
Measure:
Change the card in slot 1 or wait until valid.  

S119 31 40 00 000139  Internal Device 
malfunction

Meaning / Cause:
When ejecting the workshop card, the security data for opening 
monitoring cannot be saved successfully.
Measure:
Please repeat the procedure. If the error occurs again, please 
contact EFAS Service.

S120 - - - -  9h 
9h Daily driving time

Meaning / Cause:
Pre-warning: In xx minutes 26 the daily driving time of 9 hours is 
reached.

S121 - - - -  9h 
9h Daily driving time

Meaning / Cause:
The daily driving time of 9 hours is reached.

S122 - - - - !  Max. daily driving time Meaning / Cause:
Pre-warning: In xx minutes 26 the maximum daily driving time of 
10 hours is reached.

S123 - - - - !  10h Max. daily driving 
time

Meaning / Cause:
The maximum daily driving time of 10 hours is reached.

S124 - - - - ! | Weekly driving time Meaning / Cause:
Pre-warning: In xx minutes 26 the weekly driving time of 56 hours 
is reached.

S125 - - - - ! | 56h 
Weekly driving time

Meaning / Cause:
The weekly driving time of 56 hours is reached.

S126 - - - - ! || Two weekly driving 
time

Meaning / Cause:
Pre-warning: In xx minutes 26 the two-weekly driving time of 
90 hours is reached.

S127 - - - - ! || 90h 
Two weekly driving 
time

Meaning / Cause:
The two-weekly driving time of 90 hours is reached.

S128 - - - - !  REST 
required

Meaning / Cause:
Pre-warning: In xx minutes 26 a daily/weekly rest must be done.

S130 - - - - !  REST 
required 

Meaning / Cause:
A daily/weekly rest must be done.

26 xx Mintes: Pre-warning time in minutes; can be configured via RDI parameter.
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SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S132 - - - - !  dd.mm.yy 
Card expiration date

(slot 1)

Meaning / Cause:
Is displayed xx days before the card expiry date (dd.mm.yy), 
where xx is determined by the parameter RDI = F993 (default = 
60 days).

S133 - - - - !  dd.mm.yy 
Card expiration date

(slot 2)

Meaning / Cause:
Is displayed xx days before the card expiry date (dd.mm.yy), 
where xx is determined by the parameter RDI = F993 (default = 
60 days).

S134 - - - - !  dd.mm.yy 
Card data download

(slot 1)

Meaning / Cause:
Is displayed xx days before the last possible date of a card 
download, where xx is determined by parameter RDI = F994 
(default = 5 days).

S135 - - - - !  dd.mm.yy 
Card data download

(Schacht 2)

Meaning / Cause:
Is displayed xx days before the last possible date of a card 
download, where xx is determined by parameter RDI = F994 
(default = 5 days).

S136 - - - - !  dd.mm.yy 
Mass storage 
download

Meaning / Cause:
Is displayed xx days before the last possible date (dd.mm.yy) of 
a download of the mass storage of EFAS, where xx is determined 
by the parameter RDI = F995 (default = 10 days).

S137 - - - - !  dd.mm.yy 
Calibrate tachograph

Meaning / Cause:
xx days before the last possible date (dd.mm.yy) of a calibration 
of EFAS to be carried out, where xx is determined by the param-
eter RDI = F996 (default = 60 days).

S138 FF  dd.mm.yy 
expire date 
tachograph

Meaning / Cause:
Is displayed xx days before the expiration date of the tachograph, 
where xx is determined by the parameter RDI=F996 (default=60 
days).
Measure:
Tachograph must be replaced.

S140 01 40 00 000200 !  Card 
invalid

(slot 1)

Meaning / Cause:
A generation 1 card was inserted into card slot 1, however the 
tachograph only accepts generation 2 cards.
Measure:
Use Generation 2 card.

S141 01 40 00 000300 !  Card 
invalid

(slot 2)

Meaning / Cause:
A generation 1 card was inserted into card slot 2, however the 
tachograph only accepts generation 2 cards.
Measure:
Use Generation 2 card.

S142 01 40 00 000200 !  Card 
invalid

(slot 1)

Meaning / Cause:
The type of card inserted in card slot 1 is currently not accepted 
by the tachograph. For example, once the tachograph has 
expired, no driver cards will be accepted; in case of serious errors, 
only workshop cards and control cards will be accepted.

S143 01 40 00 000300 !  Card 
invalid

(slot 2)

Meaning / Cause:
The type of card inserted in card slot 2 is currently not accepted 
by the tachograph. For example, once the tachograph has 
expired, no driver cards will be accepted; in case of serious errors, 
only workshop cards and control cards will be accepted.

S144 01 40 00 000200 ! Card 
invalid

(slot 1)

Meaning / Cause:
Card access error in card slot 1.
Measure:
Clean the card and insert it again.

S145 01 40 00 000300 ! Card 
invalid

(slot 2)

Meaning / Cause:
Card access error in card slot 2.
Measure:
Clean the card and insert it again.
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SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S170 36 - -  GNSS 
error

Meaning / Cause:
The tachograph receives no data from the internal GNSS receiver.
Measure:
If the error is still displayed after several ignition cycles, the GNSS 
receiver is not functioning properly and the tachograph must be 
replaced.

S171 0D 40 00 C46B00 !  No 
position

Meaning / Cause:
Missing position data of the GNSS receiver

 y This event is triggered, if the VU is not in CALIBRATION mode, 
if position data from the GNSS receiver for more than 3 hours 
cumulated driving time are missing during the journey.

Measure:
Ensure the possibility of GNSS reception, e.g. is the tachograph 
and/or an external antenna covered by a shielding object?

S173 38 40 00 C25900  DSRC 
error

Meaning / Cause:
The connection to the remote communication equipment is 
faulty. (Three times in a row no response or negative response to 
RTM data transmission)
Measure:
Check connection to DSRC module.

S174 0C 40 00 C25900 !  DSRC 
facility

Meaning / Cause:
Communication error with the remote communication 
equipment
(The DSRC flash data of the RTM message are different to those 
in the tachograph - corrupt data / erroneous data)
Measure:
Change DSRC module, or check for transmission errors.

S175 39 - -  ITS 
error

Meaning / Cause:
None (should not be triggered), ITS is not supported.
Measure:
-

S176 - - 40 00 000D80 - -
(keine Anzeige am 

Tachographen)

Meaning / Cause:
The CAN message “Gateway_71” has not been received at CAN 
bus A in the required interval.
Remark:
This error can only be displayed if the parameter “Standard 
protocol selection” (FD52) is set to the VWN protocol (variant 8).
Measure:
If the tachograph is not installed in a VWN vehicle, select a dif-
ferent standard protocol.

S177 - - 40 00 000B80 - -
(keine Anzeige am 

Tachographen)

Meaning / Cause:
The CAN message “Dimming_01” has not been received at CAN 
bus A at the required interval.
Remark:
This error can only be displayed if the parameter “Standard 
protocol selection” (FD52) is set to the VWN protocol (variant 8).
Measure:
If the tachograph is not installed in a VWN vehicle, select a dif-
ferent standard protocol.

S178 - - 40 00 000F80 - -
(keine Anzeige am 

Tachographen)

Meaning / Cause:
The CAN message “Reset” has not been received at CAN bus A at 
the required interval.
Remark:
This error can only be displayed if the parameter “Standard 
protocol selection” (FD52) is set to the VWN protocol (variant 8).
Measure:
If the tachograph is not installed in a VWN vehicle, select a dif-
ferent standard protocol.
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SrvID
hex

EFT
hex

DTC Symbol
Display text

Description and trouble-shooting

S200 - - - - > Input error <
“SrvID:S200 see manual”

Meaning / Cause:
With manual input of the driver’s activities the maximum number 
of 20 activity changes per shift has been exceeded.

S201 - - - - > Company lock <
“SrvID:S201 see manual”

Meaning / Cause:
Company lock cannot be activated or deactivated as another, 
conflicting tachograph smart-card is present in EFAS.
Measure:
Remove the conflicting card and repeat the operation.

S202 - - - - > Company lock <
“SrvID:S202 see manual”

Meaning / Cause:
The maximum number of CompanyLocks per day has been 
reached.
Measure:
After the current calendar day has expired, the lock-in can be 
executed again.

S203 - - - - > Input <
“SrvID:S203 see manual”

Meaning / Cause:
The maximum number of CompanyLocks per day has been 
reached.
Measure:
After the current calendar day has expired, the lock-in can be 
executed again.

S204 - - - - > Company lock <
“SrvId:204 see manual”

Meaning / Cause:
Function temporarily not executable.
Measure:
Repeat the function after a short break.

S205 - - - - > Company lock <
“SrvId:205 see manual”

Meaning / Cause:
Unexpected input error during CompanyLock.
Measure:
Repeat the function after a short break.

S206 - - - - > Input <
“SrvId:S206 see manual”

Meaning / Cause:
Unexpected input error when entering the time.
Measure:
Repeat the function after a short break.

S207 - - - - > Input <
“SrvId:S207 see manual”

Meaning / Cause:
Unexpected input error when starting the sensor pairing.
Measure:
Repeat the function after a short break.
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12.3 DTC overview table

The following table lists an overview of the DTCs (type 2 codes) defined for the tachograph system in accordance with ISO 16844-7.

Standard diagnostic tools, such as, for example, hand-held calibration instruments / tachograph tester, often display only the 
ISO code of a DTC without any associated explanation of the meaning. Please refer to the following table for the meaning. The 
EFAS Service Tool provides the same information when querying the fault memory.

Table 18 — DTCs supported and corresponding Service IDs

No. DTC
(hexadecimal)

Meaning Service ID

1 80 00 002007 The supply voltage of the motion sensor is above the 
maximum permissible value

S1

2 80 00 002003 The supply voltage of the motion sensor is below the 
minimum permissible value

S2

3 80 00 002004 Interruption of the supply voltage to the motion sensor S3

4 80 00 000007 The supply voltage of the recording equipment is above 
the maximum permissible value

S4

5 80 00 000003 The supply voltage of the recording equipment is below 
the minimum permissible value

S5

6 80 00 000004 Interruption of the supply voltage to the recording 
equipment

S6

7 40 00 000200 Card error in slot # 1 S7, S9, S11, S13, S15, S19, S39, S90, S117, 
S140, S142, S144

8 40 00 000300 Card error in slot # 2 S8, S10, S12, S14, S16, S20, S40, S91, S118, 
S141, S143, S145

9 80 00 000660 No printer paper is available S21

10 80 00 002180 No real-time signal from the motion sensor (B3 
interrupted)

S22

11 80 00 002280 Real-time signal from the motion sensor faulty (B3 faulty) 
or invalid data signal or IMS error

S23, S83, S101

12 80 00 002380 Data signal from the motion sensor is interrupted or faulty 
(B4 interrupted or faulty)

S24, S25

13 80 00 002452 Integrity error of the distance sensor S26, S27, S28, S29, S75, S76, S77, S84, S85

14 80 00 000800 Error in Date/Time S30, S93

15 40 00 000900 Motion sensor pulses with the ignition turned off S31

16 40 00 000A70 MAIN CAN bus connector faulty S32

17 40 00 000B78 MAIN CAN bus connector in “Bus Off” status S33

18 40 00 000C31 Internal memory malfunction S35

19 80 00 000D33 Calibration memory, read/write error S36

20 80 00 000D40 Calibration data incorrect or incomplete S37

21 40 00 000700 Printer malfunction S38

22 40 00 000400 Malfunction of the card reader (slot # 1) S17, S41

23 40 00 000500 Malfunction of the card reader (slot # 2) S18, S42

24 40 00 000F00 Malfunction of the keyboard S43

25 80 00 002508 Malfunction of the motion sensor S45

26 40 00 003100 Malfunction in the recording equipment, pin B5 27 S46

27 40 00 003200 Malfunction in the recording equipment, pin B6 27 S47

28 40 00 003000 Malfunction in the recording equipment, pin B7 (Output 
signal). The standardized output speed pulses are faulty

S48

29 40 00 003300 Malfunction in the recording equipment, pin B8 27 S49

30 40 00 004000 Malfunction in the recording equipment, pin C1 27 S50

31 40 00 004100 Malfunction in the recording equipment, pin C2 27 S51

32 40 00 004200 Malfunction in the recording equipment, pin C3 27 S52

33 40 00 004300 Malfunction in the recording equipment, pin C4 27 S53

34 40 00 004400 Malfunction in the recording equipment, pin C5 27 S54

35 40 00 004500 Malfunction in the recording equipment, pin C6 27 S55

36 40 00 004600 Malfunction in the recording equipment, pin C7 27 S56

27 This code is reserved in the standard ISO 16844-7, but recording is not necessary at present. EFAS does not support this error code.
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No. DTC
(hexadecimal)

Meaning Service ID

37 40 00 004700 Malfunction in the recording equipment, pin C8 28 S57

38 40 00 004800 Malfunction in the recording equipment, pin D128 S58

39 40 00 004900 Malfunction in the recording equipment, pin D2 28 S59

40 40 00 004A00 Malfunction in the recording equipment, pin D3 28 S60

41 40 00 004B00 Malfunction in the recording equipment, pin D4 28 S61

42 40 00 004C00 Malfunction in the recording equipment, pin D5 28 S62

43 40 00 004D00 Malfunction in the recording equipment, pin D6 28 S63

44 40 00 004E00 Malfunction in the recording equipment, pin D7 28 S64

45 40 00 004F00 Malfunction in the recording equipment, pin D8 28 S65

46 40 00 000139 General malfunction of the recording equipment S81, S82, S87, S92, S94, S95, S96, S97, S98, 
S99, S105, S106, S108, S112, S113, S114, 
S115, S119

47 80 00 001260 Driving without a proper card S67

48 40 00 C25900 Communication error with remote communication 
equipment (DSRC)

S173, S174

49 40 00 C46B00 Missing position data of the GNSS receiver S171

50 40 00 F01762 Time conflict (between GNSS and EFAS system clock) S86

51 40 00 000B80 VW CAN Time-Out Dimmung 01 S177

52 40 00 000D80 VW CAN Time-Out GW 71 S176

53 40 00 000F80 VW CAN Time-Out Reset S178

54 40 00 00FD0B CAN-Bus AUX in “Bus-Off”-state S89

55 80 00 0001C0 Over Speed prewarning S100

12.4 Printout of Service IDs

Via the EFAS menu, the printout or display of the last 100 service IDs is possible (“SrvId” and “SrvId฀”). The printout of events/
faults is arranged chronologically in reversed order, i.e. the newest events and faults will appear at the top of the printout. 
Duration “--h--” indicates an ongoing event or fault.

Since the list of service IDs within EFAS is never reset, and might be a little long, the user may interrupt the printout by means 
of the key 9 at any time. EFAS records the last printout-time for this printout and shows it via the marker “” (last printout 
time; see example below).

Note EFAS records the last printout-time for this printout and shows it via the marker . The marker is useful when 

you want to interrupt the printout at an adequate point by means of the key 9.

Note In the menu of the EFAS Service Tool the parameter “Printed Service IDs” (RDI=0xFDBA) can be set to values 

between 0 and 250, whereby “0” deactivates the function “Printout of Service IDs”.

Via EFAS Service-Tool the parameter PrintoutServiceIdConfiguration (RDI=0xFDBA) may be set to values between 0 
and 250, where 0 disables the function “Printout of Service IDs” within the EFAS menu.

28 This code is reserved in the standard ISO 16844-7, but recording is not necessary at present. EFAS does not support this error code.
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 26/04/2020 15:25 (UTC)
-----------------------
SrvId
------------------------
25/04/2020 - 26/04/2020
------------------------
      26/04/2020 10:34
31     S41        00h01
  --------------------  
########################
     26/04/2020 10:33
########################
  --------------------  
!      26/04/2020 10:32
31     S41        00h02
  --------------------  
!      26/04/2020 10:04
!11     S124       --h--
  --------------------  
!     26/04/2020 09:02
!03     S10        --h--
...
-----------------------
SrvId: 
S10   (1)
S41   (2)
S124  (1)
...

Printout type

If a printout period has been defined, it is printed here.

Pictogram; start time of event/fault.
EFT (hex);    SrvId;    Duration

Marker for last SrvId printout. If no time stamp is known, no marker is printed.

SrvId S41 was detected for 2 minutes.

SrvId S124 is still active (--h--)

Total SrvIds within the print period and in the archive

12.5 Support during installation and operation of the tachograph

With the help of the EFAS Service Tool, a support file can be created from the tachograph via the function Create Support-File…. 
This file helps the Intellic support team to solve your problem efficiently.

To create this support file, please proceed as follows:

1. Start EFAS Service Tool on your PC and connect it to the EFAS.

2. Press the F5 function key or select the Create Support File... function from the Tools menu.

3. In the PIN dialog box, enter the PIN received from the intellic support team and choose OK.

4. If the creation of the support file was successfully completed, the corresponding folder can be opened or displayed via 
the active button Open Output Folder in Explorer …

5. Send the ZIP file created in the output folder to the intellic support team.

The ZIP file is created in the format {VRN name}_support_file.ZIP.
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Chapter 13 Interfaces

13.1 CAN bus

The following chapters provide an overview of the various CAN interfaces at the A and C plug connectors, the types of data 
transfer possible via CAN bus and relevant CAN parameters.

13.1.1 Overview

The EFAS tachograph has two independent CAN interfaces. One CAN bus (the main vehicle bus) is intended for the exchange 
of data with an instrument panel or an electronic tachometer, as well as for the connection of diagnostic devices. An additional 
CAN bus (expansion bus) can be used for connecting an additional remote data download unit. For further information 
regarding the connection of a communications device, please refer to the corresponding handbook and/or the installation 
instructions. In general, the CAN bus on connector A is used as the main vehicle bus and the CAN bus on connector C is used as 
the expansion bus. A reversed configuration (main vehicle bus on C) is required in vehicles from the manufacturer SCANIA, for 
example. The following diagram shows a schematic depiction of the CAN bus connection between an instrument panel and the 
EFAS tachograph, as well as the connection of a remote data download device. In this case the data between the tachograph 
and other control devices on the CAN bus will be forwarded by the instrument cluster. At other vehicles the tachograph can also 
connected directly to the vehicle CAN bus.

Figure 66 — CAN bus connection

13.1.2 CAN bus terminating resistors

If the recording equipment is situated at an endpoint on the CAN bus network, or if only a point-to-point connection between 
two control devices is required, then a terminating resistor must be present on the EFAS CAN connector. You can acquire speci-
fications as to the topology of the bus system from the respective vehicle manufacturer.

With EFAS, 120 Ω terminating resistors are provided for both CAN bus interfaces, so you have the option to switch in each of the 
two CAN terminals.

If the terminating resistors are not set correctly, sporadic or permanent disturbances of the CAN bus may occur and the function 
of the automatic parameter detection may be affected.

The terminating resistors must therefore be set correctly before all other CAN bus settings, so that a value of 60 Ohm results 
between CAN_H and CAN_L.
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The EFAS test functions for the CAN bus (CAN A Test and CAN C Test) can support the determination of the correct termination.

CAN A
On delivery, EFAS is connected to CAN bus A, i.e. the terminating resistor is switched in. To remove the terminating resistor on 
CAN bus A, use a suitable tool to remove the integrated fuse on the EFAS connector panel.

Figure 67 — Fuse that acts as terminating resistor on CAN bus A

If you wish to restore the terminating resistor for CAN bus A, replace the fuse you removed, or one identical to it, in the inte-
grated fuse holder on the EFAS connector panel. The fuse is a low profile MINI fuse. It acts as a low-resistance bridge only, and 
so the nominal current value is unimportant.

CAN C
To connect the terminating resistor to CAN bus C, place a wire jumper between the connectors C7 and C8 on the C plug con-
nector. If a remote data download device is to be connected to CAN bus C, ensure that a jumper from C7 to C8 is inserted in the 
red connector.

13.1.3 Data

For CAN bus data transfer in the automotive sector, transfer speeds are typically between 250 kbps and 500 kbps. Speeds of 
250 kbps are typical for utility vehicles, while a speed of 500 kbps is often used for passenger cars, vans and pickup trucks.

The following data are transferred via the CAN bus main vehicle bus:

1. Data which the tachograph sends cyclically:
 y Vehicle speed
 y Engine speed (from the output shaft)
 y Tachograph status information
 y Mileage
 y Mileage per day
 y Driver and co-driver activities (“Resting” (), “Standby” (), “Working” (), “Driving” ())
 y Date, time and local time offset (according to time zone and daylight-saving adjustment)
 y Diagnostic status message (optional)

2. Data which the tachograph sends upon request:
 y Vehicle identification number (VIN)
 y Driver identification (DIN)
 y Service information
 y Diagnostics data

3. Data which the tachograph receives:
 y Lighting switch setting
 y Heartbeat from instrument panel / electronic tachometer
 y Reset command for daily mileage counter
 y Command to configure a local time offset
 y Engine speed
 y Gear ratio
 y Diagnostics queries

The data for speed, output shaft engine speed and driver activities is summarized in one message, the so-called “TCO1” message.

Data is transferred via the CAN bus in short message packets. Each message packet consists of a message ID and a number of 
data bytes (generally 8 bytes). The ID indicates the data type and thus determines which bus subscriber the data is designated 
for. Moreover, the priority and source of a message can also be defined via the ID. There is one essential distinctive feature, which 
can cause IDs to differ from one another. This feature refers to the ID length, which is given in bits. IDs with a length of 11 bits 
are generally used for vans and pickup trucks. However, HGVs with 24 V power supplies expect an ID with a length of 29 bits.
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13.1.4 CAN parameters

If the A plug connector’s CAN bus is to be used, a number of parameters must be set, so that the CAN bus fulfills the specific 
requirements of the respective vehicle type.

The following functions are set with these parameters:

 y Transmission rate (125 kbps, 250 kbps or 500 kbps)
 y Length of CAN identifier (11 bits or 29 bits)
 y Protocol selection “Standard protocol”
 y Protocol selection “Diagnostic protocol”
 y Transmission interval of the “TCO1” message (20 ms or 50 ms) 29

 y Priority of the “TCO1” message
 y Heartbeat monitoring of a connected bus subscriber (ON or OFF)
 y Error management after ignition ON
 y Message timeout
 y Sampling point
 y Bus synchronization setting

Standard CAN parameters (main vehicle bus)
The parameters in the following table are defined as per ISO 16844-7 for the configuration of the main vehicle bus. In particular, 
the most frequently required of these parameters (RDI=0xF90C and RDI=0xF920) are supported by standard testing / calibra-
tion devices.

Table 19 — Standard ISO 16844-7 CAN parameters

Parameter, main vehicle bus Ranges of values typical RDI hex

Heart beat monitoring of a connected bus subscriber ON/OFF OFF F90C

Transmission interval of the “TCO1” message 20 ms / 50 ms 50 ms F920

Priority of the “TCO1” message30 0 to 7 3 F90F

Synchronization settings (SJW value) 30 1 TQ to 4 TQ 2 F979

Bit sampling instant 30 80% to 88% 87,2% 31

83,3% 31

88,9% 31

F97A

Timeout factor for messages 30 0 to 125 s 3 F97B

Error management after ignition ON 30 0 to 25.0 s 2,0 F97C

The following describes the meaning of the most important parameters.

Heart beat monitoring of a connected bus subscriber
Many instrument clusters or speedometer displays send a CAN message once per second as a heartbeat. This message can be 
monitored by the tachograph. In case of failure of the message (malfunction), the tachograph logs the event and stores an error 
code (DTC) in the error memory. If the instrument does not have a heart-beat function, the monitoring should be disabled with 
parameter RDI=0xF90C to prevent entries being written to the error memory.

Transmission interval of the TCO1 message (20 ms / 50 ms)
The “TCO1” message is transmitted cyclically from the tachograph. It contains, among other things, the current vehicle speed as 
displayed on the instrument cluster. The transmission interval is either 20 ms or 50 ms as defined by the vehicle manufacturer, 
and so this value should be adjusted to the manufacturer’s specifications accordingly.

A cycle rate that is too fast for the vehicle (20 ms) can cause that the functions of other control units at the CAN bus are affected. 
This can lead to general malfunctions in the vehicle for example a malfunction of the ACC device. On the other hand, too slow 
a cycle time (50 ms) can be interpreted as a malfunction of the tachograph in vehicles requiring the faster cycle rate. The trans-
mission interval is set with the parameter RDI=0xF920.

Manufacturer-specific CAN parameters
The CAN parameters in the following table are manufacturer-specific parameters, supported only by the tachograph EFAS, for 
the configuration of CAN buses at the A plug connector and the C plug connector. These parameters can be set via testing / cal-
ibration devices which support EFAS extended parameter set. All of the parameters listed can be set with the EFAS Service Tool.

29 On the CAN-AUX bus (RDI=xFDB9), the TCO1 message can also be deactivated by entering the send interval TCO1 message = 0.
30 These values are not normally changed.
31 Hardware typical possible values at data rates of 250 and 500kbps
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Table 20 — Manufacturer-specific CAN parameters

CAN A / CAN C parameters Ranges of values RDI hex

Selects the CAN main vehicle bus CAN main vehicle bus on connector A
CAN main vehicle bus on connector C

FD6E

Basic configuration, A bus (bit rate and ID length setting) ON/OFF, 11/29 bit
250 kbps or 500 kbps

FD01

Basic configuration, C bus (bit rate and ID length setting) 32 ON/OFF, 11/29 bit
250 kbps or 500 kbps

FD02

Parameter, main vehicle bus Ranges of values RDI hex

Protocol code for selection of the standard tachograph protocol 0 to 250 

(ISO 16844 or variant code) FD52

Protocol code for selection of the diagnostics protocol 0 to 250
(ISO 14229 or variant code)

FD53

Parameter, expansion bus Ranges of values RDI hex

Synchronization settings (SJW value) 33 1 TQ to 4 TQ FD54

Bit sampling instant 33 80% to 88% FD55

CAN bus enable / disable
The CAN bus on the A connector is enabled or disabled with the parameter RDI=0xFD01. If the CAN bus interface of the tacho-
graph is not used in the vehicle, then the CAN bus function should be disabled in the tachograph. Otherwise the tachograph 
stores an error code (DTC) in the error memory if no communication partner is detected on the CAN bus.

CAN protocol selection
The selection of the protocol includes the setting of the data transmission rate (e.g. 250 kbps or 500 kbps, the length of the 
message identifier (11 bits or 29 bits), and if applicable the selection of specific (vehicle manufacturer specific) communication 
protocols for the transmission of standard messages and diagnostic functions. The most widely used protocol for messages is 
based on the ISO 16844 standard, and for diagnostics on the ISO 14229 standard. If the protocol selection is changed, it should 
be noted that, unlike most of the other parameters, the new parameter settings do not take immediate effect. Changing the 
CAN protocol setting always requires the device to be restarted, i.e. a change to standby mode after turning off the ignition and 
then restarting by turning on the ignition, or by rebooting with the reset function, as supported by EFAS Service Tool.

TCO2, TCO3 activation / deactivation
To activate the TCO2 and TCO3 message, the Volvo protocol must be selected in the parameter list “Select Standard 
protocol” (0xFD52).
The TCO2 and / or TCO3 message can then be activated or deactivated via parameter 0xFDC2 (default: deactivated). Bit 5 
(0x00000010) must be set to activate the TCO2 message. The TCO3 message must be activated via bit 6 (0x00000020). If the 
TCO2 message is activated, this is sent cyclically every 60 seconds. The TCO3 message is sent every 10 seconds after activation.

TCO2 message:
 y Identification Driver 1
 y Preferred language
 y Next calibration date
 y W Factor

TCO3 message:
 y Continuous driving time of driver 1
 y Cumulative break time of driver 1
 y Current duration of the selected activity of driver 1
 y Status
 y Warning at end of driver card life of driver 1
 y Latest date for legal download of driver card data from driver 1

Remaining driving and rest times DRTD1/2
The parameters for the remaining travel and rest times (RDI=xFDC2) are transmitted with a transmission rate = 10 s.

13.2 Serial interfaces D7 and D8

The D connector of the EFAS tachograph has two bidirectional serial ports that can be used for different purposes.

The serial port on pin D8 is pre-configured as an information interface with a 10 V level, but it can alternatively be set up and 
used as a diagnostic interface.

32 Hardware typical possible values at data rates of 250 and 500kbps
33 These values are not normally changed.
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The serial interface on pin D7 is pre-configured as a diagnostic interface. It can alternatively be used to connect an e-tachometer 
with K-line interface if the vehicle in which EFAS is to be installed does not have a CAN bus for connecting the tachometer/
instrument cluster to the tachograph.

13.2.1 Protocol, information interface

According to (EC) regulation no. 1360/2002, margin no. 153, the tachograph must have an interface for cyclical data transmis-
sion. The data is prepared by means of a simple protocol at the so-called info-interface.

The following data is required:

 y Current date and time (UTC)

 y Vehicle speed

 y Mileage

 y The currently selected activity of the driver and of the co-driver

 y Information as to whether a smart-card is inserted into the driver’s or co-driver’s slot

 y Information regarding any smart-card which is inserted (card number and issuing member state)

The data transfer rate on the serial info interface is 10.4 kbps. The data are sent cyclically every second. Observe the corre-
sponding parameter RDI=0xFD26 for selection of the protocol at this interface. Irrespective of the input voltage range of the 
tachograph (12 V or 24 V), the parameter setting can limit the data signal at connector D8 to 10 V (low=0 V, high=10 V).

13.2.2 Protocol, k-line

At this interface, as per ISO 14230, the standard UDS protocol according to ISO 14229 is available for diagnostics and for reading 
parameters. It is not possible to calibrate the recording equipment via this interface. The data transfer rate on the K-line is 
10.4 kbps. Observe the corresponding parameter RDI=0xFD26 for selection of the protocol at this interface.

13.3 Pulse interfaces B6, B7, B8, D6

EFAS offers pulses for controlling external displays at its outputs B6, B7, B8 and D6.

These pulses are in accordance with ISO 16844 format.

B6, B7, B8 each have an active driver that provides the standard low level of <1.5 V and the high level of >5.5 V at 1 mA.

13.3.1 Speed-coding outputs B6, B7

At its interfaces B6, B7 and D6, EFAS codes the travel speed (‘v’) of the EFAS as a function of the frequency of the input pulse at 
B3, taking into account the w/k calibration factor, which is why this pulse is also referred to as the v pulse or speed pulse.

Level monitoring can be activated for output B7 to ensure that connected control units do not transmit speed information that 
has been manipulated by a short-circuit.

Short-circuit monitoring is activated e.g. in the EFAS Service Tool via the parameter “Short-circuit monitoring B7”. B7 has a limited 
output level of 10 V. Also B6 has only a limited level.
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13.3.2 Speed-coding output D6

For output D6, it can be selected whether the speed coded is calculated via the calibration parameter w/k (“B6/B7 identical”) 
or via an independent k (D6) factor (“pulse factor”). Using an inspection unit or EFAS Service Tool, it is possible to set the speed 
received by the ECU connected at D6 to correspond to the speed displayed and recorded at EFAS.

The factor k (D6) has the same dimension as the calibration factor, but is independent of it and is not determined during the 
calibration of the EFAS, but must be determined independently and separately.

Output D6 requires a resistor (approx. 10 kOhm) against operating voltage in order to work properly, but this is usually installed 
in one of the connected control units in the vehicle.

Alternatively, this output can also be configured for the signaling of other states, in particular to:
 y Deactivated, “low”
 y Deactivated “high”
 y B6/B7-identical
 y Pulse Factor
 y Overspeed
 y Overspeed PreWarning

The selection is made with a suitable inspection device or with the EFAS Service Tool.

13.3.3 Distance encoding output B8

At its output B8, EFAS encodes the distance travelled by providing one pulse per 0.25 m of distance travelled, so this output is 
also referred to as a “4 pulse/m” output.

No configuration options are offered for this output.
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Chapter 14 Additional data recording

EFAS facilitates the recording of additional data. Unlike mass memory data, which is required as per (EC) regulation 2016/799, 
this data can be deleted from the mass memory. There is still no obligation to archive this data.

EFAS can additionally record the following data:

 y Vehicle speed (v profile),

 y Engine speed (n profile)

 y Two status inputs (D1 and D2)

Data recording can be configured with the EFAS Service Tool or a suitable testing/calibration device. For the profile types v-pro-
file and n-profile, range limits can be defined. In order to set new limits, the stored data (if present) must first be read out with 
the EFAS Service Tool or a suitable testing / calibration device, then deleted. Afterwards, it is possible to transfer new limits.

The following procedure is necessary in order to define new range limits:

1. Insert workshop smart-card in the driver’s card slot.

2. Download the required calendar days in order to backup the data.

3. To delete the data, send the reset command to EFAS via the service interface (from this point onward, no further data is 
recorded until the smart-card is removed again).

4. New limits can now be transferred to EFAS via the service interface.

5. Remove workshop smart-card from the driver’s card slot, or switch EFAS off and on again.

14.1 Logging vehicle speed (v-profile)

The following diagram shows a log printout of the vehicle speed (v-profile):

Figure 68 — Vehicle speed log

The v-profile’s data is recorded in a maximum of 16 groups (speed ranges). The upper and lower limits of these groups can be 
freely selected between zero and the maximum speed of the vehicle.

Recording occurs once every minute. The length of time driven in each defined speed range is recorded.

14.2 Logging engine speed (n-profile)

The following diagram shows an engine speed log (n-profile).

For recording the engine speed of the drive motor, there are two different sources, via which the tachograph can obtain the 
engine speed value. The connector C3 on the connector panel on the back of the device can be supplied with an engine speed 
pulse signal. Another possibility is the CAN bus at connector A, as long as the engine speed signal is sent via this bus.
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The source can be configured with the EFAS Service Tool or a suitable testing / calibration device. In addition, at source C3, it is 
necessary to set a parameter - the so-called n-factor - with which EFAS can calculate an engine speed from the pulse frequency.

Figure 69 — Engine speed log 

Data recording occurs in a similar manner to the recording of speed (v-profile). Again, a maximum of 16 groups (engine speed 
ranges) are possible, with freely definable limits, within which the durations are recorded in hours and minutes.

14.3 Logging the two status inputs D1 and D2

The following diagram shows a log printout for the two digital status inputs D1 and D2.

At the tachograph’s D plug connector, the two connectors D1 and D2 are both connected as input. Every status change at these 
connectors is logged with a time-stamp, which comprises the date and time to the nearest second.

Figure 70 — Log printout of the two status inputs

Signal changes at the status inputs D1 and D2 are recorded independently of the ignition signal. The minimum pulse length 
which is interpreted as a change is 100 ms. If several changes occur per second, the signal state that is detected most often per 
second is taken for this second and stored.

An identifier for the meaning of inputs D1 and D2 can be programmed into the EFAS with the EFAS Service Tool or a suitable 
testing / calibration device. This identifier is specified in the printout.
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Chapter 15   Driver’s times summary ( iCounter )

The print out of current driving times can be done using the print function „ Driver’s times summary“.

 dd/mm/yyyy hh:mm
  (UTC ± hh:mm)

-----------------------

-----------------------
 Last_Name ____________
  First_Name ___________

Card_Identification _____
  dd/mm/yyyy

---------------------
 dd/mm/yy hh:mm[?]

[!]1 hhhmm[?]
[!]1 hhhmm[?]
[!] hhhmm[?] (>9h:N)
[!] hhhmm[?] []
[!]| hhhmm[?]
[!]|| hhhmm[?]

---------------------
[!] dd/mm/yyyy
[!] dd/mm/yyyy
---------------------
[!] dd/mm/yyyy
[!] dd/mm/yyyy
------------------------

                        

- printing time

- block identifier 34

- Type of printout
- block identifier 35

-  card-holder name
- card-holder first name(s)
- card-ID
- card expiration date
- driving times (overview)
-36

-37

-38

-39

-40

-41

-42

-43

-44

-45

-46

-47

-48

end of printout

Remarks:
 y A question mark (“?”) is printed after a value when periods 
of unknown activity were consulted in order to calculate 
breaks an d rest periods.

 y An exclamation mark (“!”) is only printed in the first 
columns when the associated warning is active (and is not 
suppressed by an „EU-Reg. not applied“-condition). It will 
be printed no exclamation mark if associates warning is 
active. Also no exclamation mark is printed when warning 
or pre-warning “Daily driving time over 9 hours” is active, 
because there is no associated time violation.

 y Square brackets (“[]”) in the example indicate that the sign 
inside the brackets may be absent. The brackets themselves 
are not printed.

Specifically applies to warnings concerning the driver card 
expiry date, the next mandatory driver card download date, 
the next mandatory tachograph download date and the next 
mandatory calibration date: An exclamation mark (“!”) will be 
printed if the current tachograph-time is within the (adjust-
able) period in which this warning will be triggered.

34 Type of print out (same format as block 2 in Annex 1B requirement PRT_006 in Appendix 4)
35 Identity of driver
36 End of the last daily / weekly rest period
37 Drivers ongoing driver time
38 Drivers accumulated break time
39 Daily driving time, number (N) of days of the current week, where the daily driving time was greater than or equal to 9 hours. N appears only if there were such days.
40 Remaining time until the driver has to start his daily / weekly rest period. The “Multiple drivers” pictogram is printed only if the driver was together with another driver on board 

since the end of the last daily/weekly rest period. If the driver’s rest period would already have to start, “00h00” appears.
41 Weekly driving time
42 Two-weekly driving time
43 Driver card overview (this line is only printed if one of the following lines is available)
44 Driver card expiration date (this line is printed only if the corresponding warning was activated)
45 Date of the next mandatory driver card downloads (this line is printed only if the corresponding warning was activated)
46 Overview of the tachograph-hours (this line is printed only if one of the following lines is available)
47 Date of the next mandatory tachograph Downloads (this line is printed only if the corresponding warning was activated)
48 Date of the next mandatory tachograph calibration (this line is printed only if the corresponding warning was activated)
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Chapter 16 Updating the EFAS operating software

In the course of technical improvements to the EFAS tachograph and due to changes in legal regulations, the operating software 
may be expanded, changed and improved. For this reason, the software can be updated in compliance with special security pre-
cautions (“Software update”). However, due to the fact that the system as a whole is subjected to strict requirements regarding 
security against manipulation, a particular procedure (described in the following) must be adhered to in order to update the 
tachograph software.

The software update must be approved by the manufacturer, Intellic GmbH, and certified by the official EU approval bodies. The 
certified hardware and software versions are available at the following link:

https://www.bsi.bund.de/zertifizierungsreporte

Search this web page for the Certification ID BSI-DSZ-CC-1117-2019 to determine the current valid hardware and software 
versions. The first valid hardware version is EFAS-4.10, the first valid software version is V05.00.

Note The power supply of the tachograph must be ensured during the entire software update process!

Warning If you disrupt the power supply during the software update process, it may happen that the tachograph EFAS 

changes to the “Service Required” state or does not react at all after switching on of the power supply. In this 

case, you must return the unit to the manufacturer. In all other cases, the software update process continues 

after the power supply is reconnected or can be cured by a retransmission.

16.1 Requirements

In order to update the software you require a computer and a serial front interface cable, which can be connected to the 
computer via a conventional RS232 interface, or via a USB-serial-converter, or an USB download cable. The EFAS Service Tool 
must be installed on the PC. A valid workshop smart-card with PIN will also be required if the EFAS is already activated.

16.2 Display device data

To ascertain the hardware version, you can either read it from the EFAS-4 type label (see Figure 8) or it can be read out with the 
EFAS Service Tool by accessing the parameter (RDI=0xF193) „Hardware version number“.

You can use the menu to display the installed software version, production date and serial number of the EFAS.

Select the following:
Press OK g Infos g Version info and use the cursor keys  and  to access the desired information. Press OK or 9 to 
return to the menu.

You can use the EFAS Service Tool to display the software version with the parameter (RDI=0xF195) „Software version 
number“.

16.3 Downloading new software from the manufacturer

The updated version of the tachograph application is specially encrypted for each EFAS tachograph and can thus only be used 
for updating a single device. You can download the latest tachograph software from the manufacturer support.

To request the tachograph software you will need the serial number of the device. This is displayed on the type label (see 
section 5.1.4) or on the “Technical Data” printout. You can also query the serial number via the device’s menu (see section 10.4). 
You can use the EFAS Service Tool to display the serial number with the parameter (RDI=0xF18C) „Serial number“.

The two files (“credentials”) required for the software update of a device must be stored in the same directory. Ideally in the 
directory suggested by the EFAS Service Tool.

16.4 Uploading the software into the device

To load the tachograph software into the tachograph, carry out the following actions. For details on how to use the EFAS Service 

Tool, please refer to the program description.

1. The tachograph must be connected to the on-board power supply.
Turn on the ignition. If the software update is to be performed before installation in the vehicle, the connectors A1 
(permanent positive) and A3 (ignition) as well as A5 and A6 are to be supplied with power.

2. Connect the tachograph front interface to the PC.
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3. In the EFAS Service Tool, click on the item “SW update (tachograph)” and select the new tachograph software. If neces-
sary, you should first transfer the update files (“credentials”) to the place suggested by the EFAS Service Tool on your PC.

4. In the EFAS Service Tool start the download of the tachograph software. After checking for authorization, the EFAS Service 

Tool may request that you insert the workshop smart-card.

5. Insert workshop smart-card and enter the PIN.
A firmware update with activated EFAS is only possible with a workshop card. If the EFAS is not activated, a firmware 
update can also be carried out without a workshop card.

6. Please wait until the download has been completed. This takes about 8 minutes, after which you will be requested to 
remove all the cards.

7. Remove all cards.

8. You can now remove the front interface cable. The PC is now free for other tasks. The tachograph decrypts and stores the 
new version of the software automatically.
Under no circumstances should the power supply voltage to the tachograph be interrupted at this time, or the 
device will be useless! An unprofessional handling at the update of the software leads in this case to a lost of 
guarantee.

9. The tachograph displays the progress of the storage. After about 10 minutes the tachograph exits the update mode and 
the display returns to normal. The software update is now complete.

Figure 71 — Download Phase Figure 72 — Writing Process

Display text “1% of 0x02(A)” means: The tachograph updates SW component 0x02 (Application).1% of phase “A” has been 
executed. The displayed values are relevant only for the manufacturer (in case a SW update fails).

16.5 Finishing the software update

After completion of the software update, check whether the operation was successful by reading out the version number of the 
operating software from the device and compare it with the expected version number. After a software update, the Tachograph 
has to be re-calibrated.

If the software update failed, although the process requirements 1 to 9 were followed, this may be cause by:

1. The file, which contains the software update, is damaged. In this case, EFAS recognizes the error and retains the old 
software version. If this is the case, the EFAS Service Tool displays the message “Software update failed”.

2. The software update package is correct, but the workshop smart-card and the PIN authentication were not entered as 
required. In this case the display shows “PIN incorrect” and the EFAS Service Tool displays a corresponding error 
message “Software update failed”.

Note Check with our distributors or our Internet portal (www.intellic.com) to see if an update for the tachograph 

application is available for the EFAS tachograph.
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Chapter 17 National / regional abbreviations and European time zones

The following table provides an overview of national and regional abbreviations, as well as time zones:

Table 21 — National / regional abbreviations and European time zones

Nation Abbreviation Time zone offset (without DST)

Albania AL +01:00h

Andorra AND +01:00h

Armenia ARM +04:00h

Austria A +01:00h

Azerbaijan AZ +03:00h

Belarus BY +02:00h

Belgium B +01:00h

Bosnia and Herzegovina BIH +01:00h

Bulgaria BG +02:00h

Croatia HR +01:00h

Cyprus CY +01:00h

Czech Republic CZ +01:00h

Denmark DK +01:00h

Estonia EST +02:00h

Faeroe Islands FR 00:00h

Finland FIN +02:00h

France F +01:00h

Georgia GE +02:00h

Germany D +01:00h

Greece GR +02:00h

Hungary H +01:00h

Iceland IS 00:00h

Ireland IRL 00:00h

Italy I +01:00h

Kazakhstan KZ +04:00h to +06:00h

Latvia LV +02:00h

Lichtenstein FL +01:00h

Lithuania LT +02:00h

Luxembourg L +01:00h

Macedonia MK +01:00h

Malta M +01:00h

Monaco MC +01:00h

Montenegro MNE +01:00h

Netherlands NL +01:00h

Norway N +01:00h

Poland PL +01:00h

Portugal P 00:00h

Republic of Moldova MD +02:00h

Romania RO +02:00h

Russian Federation RUS +03:00h

San Marino RSM +01:00h

Serbia SRB +01:00h

Slovakia SK +01:00h

Slovenia SLO +01:00h

Spain E +01:00h

Andalusia AN +01:00h

Aragon AR +01:00h

Asturias AST +01:00h

Cantabria C +01:00h
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Nation Abbreviation Time zone offset (without DST)

Catalonia C +01:00h

Castilla y León CL +01:00h

Castile-La Mancha CM +01:00h

Ceuta CE +01:00h

Valencia CV +01:00h

Extremadura EXT +01:00h

Galicia G +01:00h

Balearic Islands IB +01:00h

Canary Islands IC +01:00h

La Rioja LR +01:00h

Madrid M +01:00h

Melilla ME +01:00h

Murcia MU +01:00h

Navarre NA +01:00h

Basque Country PV +01:00h

Sweden S +01:00h

Switzerland CH +01:00h

Turkey TR +02:00h

Turkmenistan TM +05:00h

Ukraine UA +02:00h

United Kingdom UK 00:00h

Uzbekistan UZ +05:00h

Vatican City V +01:00h

Others:

European Community EC

Rest of Europe EUR

Rest of the World WLD

Unknown UNK
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Chapter 18 Technical data

The following table contains the EFAS tachograph’s most important technical data:

Table 22 — Technical data

Technical data

Nominal power supply 12 V (typ. 13.8 V) or 24 V (typ. 27.0 V)

Power supply range 8 V to 32 V (for max. 1 h, 36.2 V)

Power consumption in operation  at 12 V
(With motion sensor) at 24 V

typ. 150 mA
typ. 100 mA

Power consumption when printing at 12 V
 at 24 V

max. 1.6 A
max. 1 A

Maximum fuse current at 12 V
 at 24 V

max. 5 A
max. 3 A

Power consumption in standby at 12 V
(No motion sensor supply)  at 24 V

typ. 4 mA
typ. 3 mA

Buffer battery 3.6 V lithium cell, type ½ AA49

Dimensions without cover in [mm] (W x H x D) 175 × 50 × 179.1

Dimensions of cover in [mm] (W x H) 187.5 × 58

Installation Standard car radio slot, as per ISO 7736

Protection class (device front after installation) IP 54

Working temperature range
Printer’s working temperature range

-20 °C to +70 °C
-10 °C to +60 °C

Storage temperature range -40 °C to +85 °C

Long-term storage temperature range 0 °C to +40 °C

Ground approx. 928 g

Speed measurement range 0 to 220 km/h

Value range of the v-impulse input (k-factor) 500 to 64,000 imp/km

Frequency ranges
 v-impulse in/output (B3 and B6, B7)
 Engine speed input (C3)

max. 1.6 kHz
max. 5 kHz

Data interfaces (front) RS232 download interface
K-line calibration interface

Data interfaces (rear) Distance and speed sensor (B4)
CAN bus (A plug connector)
CAN bus (C plug connector)
Info-interface (D8)
K-line diagnostic interface (D7)

Inputs 1× v-impulse (distance and speed sensor)
2× digital status inputs (D1 / D2)
1× engine speed (C plug connector)
1× light (A plug connector)

Outputs 1× warning output (D4)
1× 4 imp/m output (B8)
3× standardized v-pulse output (B6, B7, D6)

Display LCD, monochrome, 24 × 128 pixels (2 × 16 characters ), yellow illumination 
(other colors on request)

49 EFAS operates only with the following type of battery as supplied by the battery manufacturer according to specification with a plug connector and a series resistor to limit the 
current: 
Type 1: Primary lithium thionyl chloride battery (Li-SOCl2), SB-AA02, from company VITZRO CELL, 3.6 V, 1200 mAh, ½ AA 
Type 2: Primary lithium thionyl chloride battery (Li-SOCl2), SL750, from company TADIRAN BATTERIES, 3.6 V, 1100 mAh, ½ AA
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Chapter 19 Menu structure in EFAS

The following figure depicts the EFAS menu structure

Figure 73 — EFAS menu structure

Figure 73 is a representation of the menu structure in EFAS. Which of the menu items can be accessed depends on the operating 
mode as set by inserting certain types of tachograph smart-card.

The annotations in the diagram have the following meanings:
*1) Before activation, only “Technical data” can be selected in the menu “Printout” or “Print preview”.
*2) Only available with inserted workshop card (mode CALIBRATION)
*3) Only available for the currently registered company
*4) Optionally available (depends on the device settings)
*5) Only available in the modes COMPANY or CALIBRATION
*6) Only with driver or workshop card inserted
*7) Only in the mode COMPANY and only if the inserted company card belongs to the company which activated the last 

company lock and no vehicle registration number has yet been entered.
*8) Only in the mode COMPANY and only if the inserted company card belongs to the company which activated the last 

company lock
*9) Only available with inserted workshop card (mode CALIBRATION) or EFAS is not activated.
*10) Only available with inserted control card
*11) Optionally available
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Chapter 20 Symbols and what they mean

This chapter provides an overview of all symbols and symbol combinations used by the EFAS tachograph in on-screen displays, 
or in printouts.

20.1 Persons, activities and operating modes

Table 23 — Symbols for persons, activities and operating modes

Symbol Person Activity Operating mode

 Company - - Company

 Inspector Control Control

 Driver Driving Operational

 Workshop / test center Inspection / calibration Calibration

 Manufacturer - - Not activated

20.2 Tachograph smart-cards

Table 24 — Symbols for tachograph smart-cards

Symbol Smart-card

 Driver smart-card

 Company smart-card

 Control smart-card

 Workshop smart-card

20.3 Activities

Table 25 — Symbols for activities

Symbol Activities Duration

 Standby Ongoing standby time

 Driving Continual driving time

 Resting Ongoing rest time

 Working Ongoing working time

 Interruption Cumulative idle time

? Unknown

20.4 Component designations

Table 26 — Symbols for identification of components

Symbol Devices

1 Card slot for driver 1

2 Card slot for driver 2 (co-driver)

 Smart-card

 Clock

฀ Display

 External storage

 Power supply

 Printer / printout

 Sensor

 Tire size
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Symbol Devices

 Vehicle / vehicle unit

 GNSS-facility

 Equipment for remote communication

 ITS-interface

20.5 Special conditions

Table 27 — Symbols for special conditions

Symbol Specific conditions

OUT Recording equipment not required

 Ferry crossing / rail travel

20.6 Miscellaneous

Table 28 — Pictograms for miscellaneous

Symbol Meaning

! Events

 Malfunctions

 Start of working day

 End of working day

 Location

 Security

 Time

M Manual entry of driver activities

 Day’s mileage and current setting

> Speed

 Total / sum

 Valid smart-card inserted

 Smart-card cannot be ejected (ignition off or hardware error)

 Invalid smart-card inserted

DST Daylight saving time activated

20.7 Error messages

Table 29 — Symbols for error messages

Symbol Error

 Data error on a driver smart-card

 Driver smart-card which has not yet become valid, or which has expired

 Data error on a company smart-card

 Company smart-card which has not yet become valid, or which has expired

 Data error on a control smart-card

 Control smart-card which has not yet become valid, or which has expired

 Data error on a workshop smart-card

 Workshop smart-card which has not yet become valid, or which has expired
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20.8 Time intervals

Table 30 — Symbols for time intervals

Symbol Interval

24h Daily

I Weekly

II Fortnightly

 From or until

20.9 Symbol combinations

Table 31 — Symbol combinations

Symbol Meaning

 Control location (manual specification)

 Location at the start of the working day

 Location at the end of the working day

 Start time

 End time

OUT Recording equipment not required – start

OUT Recording equipment not required – end

 Ferry/train - Start

 Ferry/train - End

Download via service interface active (display during data download)

Diagnostics session via service interface active (display during reading of parameters)

Adjustment session active (display during measurement, calibration and connection of the motion sensor)

Programming session active (display during writing of parameters)

 Company login at recording equipment

 Company logout at recording equipment

>> Personal speed monitoring

- - - No smart-card

 Valid smart-card inserted

 Smart-card invalid. Invalid tachograph smart-cards are ignored by the recording equipment, however the 
display, printout, or downloading of data stored on expired smart-cards is possible

 Card ejection occurred electrically. If the smart-card was not ejected, the card slot is defective.

 Smart-card valid until

45’ End of a 45-minute break of driving time

 Position after 3-hour driving time

 Cards last inserted into tachograph

 GNSS – position

 GNSS – accuracy

 GNSS – time (UTC)

 Remote data Download

20.10 Driving

Table 32 — Symbols for the activity driving

Symbol Meaning

 Driving time

 Team

 Day’s driving time

I Week’s driving time
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Symbol Meaning

II Fortnight’s driving time

20.11 Printouts

Table 33 — Symbols for printouts

Symbol Meaning

24h Daily driver activity printout from the smart-card

24h Daily driver activity printout from the internal memory

! Printout of events and malfunctions from the smart-card

! Printout of events and malfunctions from the internal memory

 Printout of technical data

 Printout of the card history

>> Speed infringement printout

km/h Vehicle speed profile (v-profile)

RPM Logging engine speed (n-profile)

D1/D2 Logging status inputs D1 and D2

 Driving time summary

SrvID Printout of Service IDs

20.12 Event messages

Table 34 — Symbols for event messages

Symbol Events

!  Invalid smart-card inserted

!  Smart-card conflict

!  Time overlap

!  Driving without suitable smart-card

!  Card inserted during driving

!  Last use of smart-card not finished correctly

>> Speed infringement

!  Interruption of power supply

!  Sensor data errors

!  Security breach

!  Time set by workshop

>  Speed infringement control

!  Manufacturer-specific event

!  No position information from GNSS receiver

!  DSRC communication error
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20.13 Malfunction messages

Table 35 — Symbols for malfunction messages

Symbol Malfunction

1 Smart-card error (driver’s card slot)

2 Smart-card error (co-driver’s card slot)

9 Display malfunction

 Download malfunction

 Printer malfunction

 Sensor malfunction

 Internal device malfunction in the tachograph

 GNSS fault

 DSRC fault

20.14 Marking of manual entries

Table 36 — Symbols for marking the driver’s manual entries

Symbol Entry

1M Manual entry of driver activities for the smart-card in the driver’s card slot

2M Manual entry of co-driver activities for the smart-card in the co-driver’s card slot

? Still the same day

? End of previous working day

 Confirmation or entry of location at end of working day

? Start time entry

? Entry of location at the start of working day

20.15 Messages while printing

Table 37 — Messages while printing

Event Activity
> Printer <

No paper
Insert new paper roll

> Printer <

Temperature error

> Printer <

Please wait...

The printer has overheated. Please wait until it has been cooled down and the printout has been 
automatically resumed.

> Printer <

Insert module
The printer paper container was removed from EFAS. Please reinsert printer paper container.

> Printer <

 Under voltage
The external power supply is too low.

> Printer <

No ignition
Please switch on ignition
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Purposes of calibration

Purpose of 
calibration 

Description

(1) VU activation

(2) First installation: first calibration of the VU after its activation

(3) Installation: first calibration of the VU in the current vehicle

(4) Periodic inspection of the VU

(5) Entry of  VRN by a company

(6) Time adjustment without calibration

(128) Change of seal(s)
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List of abbreviations

Abbreviation Description

ACC Adaptive Cruise Control

CAN Controller Area Network

dec Decimal (base 10 numeral system)

DST Daylight-saving time

DTC Diagnostic trouble code (standardized automotive error code)

DSRC Dedicated Short Range Communication

EC European Community

ECU Electronic control unit

EFT Event fault type, error code in accordance with EU Regulation (EC) No. 1360/2002

EOL End of line

EU European Union

FMS Fleet Management System

GNSS Global Navigation Satellite System

GSM Global System for Mobile communications (mobile phone network standard)

hex Hexadecimal numeral system with a base of 16 (using characters 0 to 9 and A to F)

IIP Info Interface Protocol (date protocol of the information interface)

IMS Independent Motion Source

ISO International Organization for Standardization

ITS Intelligent Transport System

k k-factor, vehicle constant

KWP Keyword protocol (KWP2000 diagnostic protocol)

LCD Liquid crystal display

LED Light emitting diode

n n-factor, factor for calculating engine speeds

PC Personal Computer

PIN Personal identification number

RDI Record data identifier

RTC Real time clock

SJW (Re-)synchronization jump width (CAN bus parameter)

SrvID Service ID (EFAS service code)

StVZO Federal Road Traffic Licensing Regulations (Straßenverkehrszulassungsordnung)

TCO1 Message that is transmitted over the CAN bus

UDS Unified diagnostic service

UTC Universal Time Co-ordinated (global coordinated time standard)

v Velocity

VIN Vehicle identification number

VRN Vehicle registration number

VU Vehicle unit, tachograph

w w-factor (characteristic coefficient of a vehicle)
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