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1 General Information 
No part of this documentation may be reproduced or transmitted without 
the express authorization of TECTUS Technology GmbH, regardless of the 
medium or means used.  

1.1 Intended use 
Intended use of the MAGNUM 4077 reader includes the following 
 

• Compliance with all instructions in this operating manual and 
• Carrying out all prescribed inspection and maintenance work within 

the respective intervals 

1.2 Warranty and liability 
Warranty and liability claims for personal injury and damage to property 
are excluded if they are attributable to one or more of the following 
causes: 
 

• Non-intended use. 
• Improper installation, commissioning, operation or maintenance. 
• Failure to observe the instructions in this operating manual. 
• Non-authorized structural modifications to the product. 
• Failure to observe the technical data. 
• Improper repair or use of spare parts or accessories not authorized 

by the manufacturer. 
• External influence or force majeure. 

 
The operating instructions, particularly the safety instructions, must be 
observed for all work on the product. In addition, all rules and regulations 
applicable to the place of use of the product must be observed. 
 

1.3 About the operating instructions 
These operating instructions have been compiled with the greatest 
possible care. Nevertheless, errors and mistakes cannot be completely 
ruled out. The manufacturer accepts no liability for damage to property or 
personal injury resulting from errors or mistakes in these operating 
instructions. 
 

1.4 Technical data 
The technical data specified in these operating instructions are limited 
values. If this product is integrated into a system or operated in 
combination with other products, its permissible operating values may 
deviate from these limit values. 
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The manufacturer reserves the right to make changes to improve the 
product properties without prior notice. 

1.5 Symbols 
The following symbols may be used in these operating instructions to 
indicate important or informative information: 
 

Symbol Meaning 

 

Warning of voltage 
The work labelled in this way may only be carried out by persons who have 
the necessary expertise (e.g. qualified electricians or persons trained in 
electrical engineering) and are authorised by the company. 
 

 

Bid 
The measures labelled in this way must be carried out in order to avoid 
hazards, malfunctions or damage. 
 

 

Recycling 
Unusable products must not be thrown away and must be disposed of or 
reused. 
 

 
 
 
 

2 Product Description 
 

2.1 Product 
 

2.1.1 Manufacturer 
TECTUS Technology GmbH 
Lustheide 85 
D-51427 Bergisch Gladbach 
 

2.1.2 Text designation 
MAGNUM 4077 
 

2.1.3 Type designation 
4077-01-000-00 
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2.1.4 Description 
The MAGNUM 4077 reader generates an electromagnetic field of 865~868 
MHz This field can be used for contactless data exchange with 
transponders. 
Communication with the reader is possible via the serial interface or 
Ethernet connection. 
 

2.1.5 Serial number 
From serial number: 
 

2.1.6 Firmware 
Version: 3.1.2 Rev.D 
 

2.1.7 Scope of delivery 
MAGNUM 4077 
 

2.2 Instructions for use 

2.2.1.1 Service address 
TECTUS Technology GmbH 
Carl-Peschken str. 5a 
D-47441 Moers 
 
Phone:  +49 2204 97688 0 
Fax:  +49 2204 97688 10 
 

2.3 emissions 

2.3.1 Electromagnetic radiation 
The reader generates an electromagnetic field. The maximum radiated 
power is less than 3 watts. The frequency is within ETSI band. 
The shape of the field depends on the properties of the antenna 
environment (e.g. metallic parts). 

2.4 Technical properties 

2.4.1 Mechanical properties 
Width approx.  165mm 
Height approx.  165mm 
Depth approx.  45mm 
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3 Product Use 
 

3.1 Ambient conditions 
 
Operating temperature min -20°C 
Operating temperature max 55°C 
 
Storage temperature min -20°C 
Storage temperature max 65°C 

3.2 Electrical connections 
All connections described in the following sections must be carried out in 
a de-energized state 

3.2.1 Pinout Power connector 

 
Pin  1 V+ 9…32V DC brown 
Pin 2 V- 9…32V DC blue 
Pin 3 PE Protective Earth black 

 

3.2.2 Pinout Serial RS232 / IO 

 
Pin 1 GND Serial RS232 (Baudrate 115200 8N1) white 

Pin 2 RxD Serial RS232 (Baudrate 115200 8N1) brown 

Pin 3 TxD Serial RS232 (Baudrate 115200 8N1) green 

Pin 4 Out Out - yellow 

Pin 5 GND GND grey 

Pin 6 Out Out + pink 

Pin 7 In In - blue 

Pin 8 In In + red 
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3.2.3 Pinout Ethernet LAN 
 

 
Pin 1 LAN Pin 1 (white/orange) Yellow 

Pin 2 LAN Pin 3 (white/green) white 

Pin 3 LAN Pin 2 (orange) orange 

Pin4 LAN Pin 6 (green) blue 

 
 

3.3 Ethernet Connection and Parametrization 
 

3.3.1 Accessing the configuration website 
The configuration website is used to communicate with the UHF reader. 
All configurations of the UHF reader are displayed and set here. To access 
the configuration website, a PC must be used that is in the same network 
as the UHF reader. A web browser can then be opened and the IP address 
of the UHF reader entered in the address field of the web browser.  
 
For example: http:// 192.168.0.159 
 

3.3.1.1 PC Connection 
To establish a connection to a PC, connect the UHF-Reader with the pc 
directly via ethernet cable.  
 
For network configuration administrator rights may be required. 
 
Open the “Network & Internet settings” und click “Change adapter option “ 
 



TECTUS Technology GmbH     TECTUS 
 
 

 
Operating instructions MAGNUM 4077   Page 9 of 32                       08.07.2025 
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Right click “Ethernet” 
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Select “Properties” 
 

 
 
Left click “Internet protocol, Version 4 (TCP/IPv4)” and select “Properties”. 
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In this window, you can choose whether the Ethernet interface of your PC 
should be assigned an IP address automatically (DHCP) or statically. Apply 
the settings as shown in the picture and click 'OK' 
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Your PC now has a static IP address (192.168.0.160) and the static IP 
address of the UHF reader (192.168.0.159) is entered as the 'Default 
Gateway'. 
 
You can now enter the UHF readers webserver by entering its IP-
Adress(192.168.0.159) in your web browsers address bar. 
 

 
 
This will bring up the configuration webpage of the UHF reader. This will 
allow you to configure the UHF-Reader 
 

3.3.2 Network Parameters 
 
The LAN parameter can either be set to static for a static Ip or DHCP in 
which case the IP-address will be set by your router.  
 

3.3.2.1 Static IP 
 
If you have assigned a static IP address to the UHF reader, it will be 
accessible via this IP address after the reset. You will then need to 
manually enter 'Netmask', 'Gateway', and 'DNS'. 

3.3.2.2 DHCP 
 
If you have chosen DHCP, the UHF reader will automatically receive the 'IP 
address', 'Subnet Mask', 'Default Gateway', and 'DNS IP' from your router. 
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3.3.2.2.1 PING? 
 

3.3.3 Sending Transponder Data 
 
To enable the UHF reader to send transponder data to the target server, 
you need to specify a Target Host, Target URL, and the Target Root 
Certificate.  
In our example shown: 

• Target Host: uhfreader.tec-tus.de 
• Target URL: /json.php 
• Target Root Cert: DigiCertGlobalRootCA.crt 
•  

The UHF reader will now send the transponder data to the following 
address after each inventory round: https://uhfreader.tec-
tus.de/json.php  
 
HTTPS POST Request: 
 
POST /json.php HTTP/1.1 
Host: uhfreader.tec-tus.de 
Content-Type: text/plain 
Content-Length: 70 
Connection: close 
{"Permanent Scan":{"id":"C0PO","time":"2021-08-02 15:17:27","Tag":[]}} 
 
Now you can view all the found transponders at the 
link http://uhfreader.tec-tus.de 

3.3.3.1 Root Certificate 
If you wan t to find the root certificate you first need to open the web 
address in your web browser. 
In our Example we use Google Chrome and the web address: 
https://uhfreader.tec-tus.de 
 
Click the menu on the left side of the address bar and select the 
“Connection is secure” menu point. 
 

https://uhfreader.tec-tus.de/json.php
https://uhfreader.tec-tus.de/json.php
http://uhfreader.tec-tus.de/
https://uhfreader.tec-tus.de/
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Now select “Certificate is valid” 
 

 
Select “Details” 
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Now Select Export 
 

 
 
You can now download the certificate. 
 

 
 
You can then upload this certificate on the configuration webpage of the 
UHF reader by selecting the file. 
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3.3.4 Data Format 
The transmitted data is available in JSON format. 
 
In the following example, two UHF transponders were detected via 
antenna 1 after an inventory round. The result is presented in JSON format 
and sent in the body of an HTTP/HTTPS transmission to the target server. 
 
{ 
  "Permanent Scan": { 
    "id": "TECTUS UHF Reader", 
    "time": "2021-08-16 15:34:27", 
    "Tag": [ 
      { 
        "TagID": "E28011606000020756D4F8A2", 
        "RSSI": -67, 
        "Antenna": 1 
      }, 
      { 
        "TagID": "E20011111111", 
        "RSSI": -72, 
        "Antenna": 1 
      } 
    ] 
  } 
} 
 

3.4 Serial Connection RS232 / RS485 
 
A serial connection can be established via RS232 or RS485. 
For RS485 it will be necessary to re-wire the default wiring of RS232.  
 

3.4.1 Serial connection parameters 
The communication parameters are fixed at 115200 bps, 8 data bits, no 
parity bit, and 1 stop bit. 
 Communication between the host and the reader is line-based.  
A line consists of a sequence of ASCII characters and ends with a carriage 
return character (CR, ASCII code 13).  
The reader's response always ends with a carriage return and a line feed 
(\r\n, ASCII 13 and 10). 
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3.5 Parameters 
 

3.5.1 Permanent System Parameters of the UHF Reader 
The UHF reader has a variety of configurable system parameters that are 
permanently stored in the internal flash memory. These non-volatile 
parameters control the device's behavior regarding network connection, 
UHF functions, interface behavior, and target communication. Changes to 
these values remain even after the device is restarted. 
 
Accessing and Changing Parameters 
The permanent parameters can be viewed and changed in two ways: 
 
Serial Interface: 
Query: Use the command get <parameter name> to retrieve the current 
value of a parameter. 
Change: Use the command set <parameter name> <value> to set the 
parameter to a new value. 
Note: All values passed through the serial interface must be in 
hexadecimal format. 
 
Web Configuration Interface: 
Through the device's integrated web server, all permanent parameters can 
be conveniently displayed and changed via a graphical user interface. 
Changes are automatically saved in the flash memory. 
 

3.5.1.1 Parameter Structure and Function 
The parameters cover various functional areas like device UHF and I/O 
settings, network configuration and communication target. 
 
Changes take effect immediately unless otherwise specified. 
The validity and scope of a parameter (e.g., lan_ip, uhf_readmem) often 
depend on other parameters (e.g., connection type Static/DHCP or 
enabled inventory mode). 
For IP addresses, netmasks, and other network parameters, input as ASCII 
text is required (e.g., 192.168.0.10). 
Parameters marked with an asterisk (*) only take effect after the device is 
restarted. 
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Permanent Parameters  

Name Value 
Range 

Description 

dev_id 128 
characters 

UHF Reader device name 

dev_opmode 0 or 1 Operation Mode  
0: None (Inventory disabled) 
1: Permanent Scan (Inventory enabled) 

dev_outmode 0 Output Format  
0: JSON 
 
Specifies the format in which the data of a 
successful UHF inventory operation is 
output via the Ethernet interface. 

dev_outchann
el 

0, 1 or 2 Output Channel  
0: Serial 
1: Web 
2: Serial + Web 

Specifies the interface through which the 
UHF inventory data should be output. 

*lan_cmode 0, 1 or 2 Lan Connection Mode 
0: (not used or reserved) 
1: Static (fixed IP configuration) 
2: DHCP (automatic IP assignment) 

Specifies how the UHF reader connects to 
the network. 

*lan_ip 15-
characters 

LAN-IP-Adress 

Specifies the IP address of the UHF reader 
when the LAN connection mode is set to 
Static (1). 
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*lan_netmask 15-
characters 

LAN- Subnet Mask 
 
Specifies the subnet mask for the LAN 
connection of the UHF reader when the 
connection mode is set to Static (1). 

*lan_gateway 15-
characters 

LAN-Default-Gateway 
 
Specifies the default gateway for the LAN 
connection of the UHF reader when the LAN 
mode is set to Static (1). 

*lan_dns 15-
characters 

DNS-Server-Adress 
 
Specifies the IP address of the DNS server 
used for name resolution in the LAN 
connection of the UHF reader. 

*wlan_cmode 0, 1 or 2 Wlan Connection Mode 
0: WLAN disabled 
1: Static (fixed IP configuration) 
2: DHCP (automatic IP assignment) 
 

*wlan_ssid 128-
characters 

WLAN-SSID 
 
Specifies the SSID (network name) of the 
WLAN to which the UHF reader should 
connect. 

*wlan_passwor
d 

64-
characters 

WLAN-Password 
 
Contains the password for the specified 
WLAN network (wlan_ssid), if protected. 

*wlan_ip 15-
characters 

WLAN-IP-Addresss 

Specifies the IP address of the UHF reader 
when the WLAN connection mode is set to 
Static (1). 
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*wlan_netmas
k 

15-
characters 

WLAN- Subnet Mask 
 
Specifies the subnet mask for the WLAN 
connection of the UHF reader when the 
connection mode is set to Static (1). 

*wlan_gatewa
y 

15-
characters 

WLAN-Default-Gateway 
 
Specifies the default gateway for the WLAN 
connection of the UHF reader when the 
WLAN mode is set to Static (1). 

*wlan_dns 15-
characters 

DNS-Server-Adress 
 
Specifies the IP address of the DNS server 
used for name resolution in the WLAN 
connection of the UHF reader. 

uhf_ant1pwr 
 

0…33 UHF Antenna Power Antenna 1 
Specifies the transmission power of UHF 
antenna 1. The values represent 0 to 33 dBm. 

uhf_ant2pwr 
 

0…33 UHF Antenna Power Antenna 2 
Specifies the transmission power of UHF 
antenna 2. The values represent 0 to 33 
dBm. 

uhf_ant3pwr 
 

0…33 UHF Antenna Power Antenna 3 
Specifies the transmission power of UHF 
antenna 3. The values represent 0 to 33 
dBm. 

uhf_ant4pwr 
 

0…33 UHF Antenna Power Antenna 4 
Specifies the transmission power of UHF 
antenna 4. The values represent 0 to 33 
dBm. 

uhf_region 0 UHF-Frequency Range 
 
Specifies which UHF antenna is used for the 
inventory process. 
The value 0 (ETSI) corresponds to 865–
868 MHz 
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uhf_acd 0…255 UHF-Antenna Connection Detection (ACD) 
 
Specifies the sensitivity of the antenna 
connection detector. 
 
The value corresponds to the return loss in 
dB, 
 
Higher values require stricter antenna tuning 
tolerances. 
 
0 deactivates the ADC 

uhf_workant 1...4 Active UHF-Antenna 
 
Specifies which UHF antenna is used for the 
inventory process (only 1 antenna can be 
active at a time): 
 
1 – Antenna 1 
2 – Antenna 2 
3 – Antenna 3 
4 – Antenna 4 
 

uhf_readmem 0...3 UHF-Read Memory 
 
Specifies which memory area of the UHF tag 
is read during the inventory process: 
 
0 – Only EPC (standard) 
1 – EPC-Memory 
2 – TID-Memory 
3 – USR-Memory  
 
The chosen memory determines data 
volume and cycle time 
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Uhf_readstart 0...255 Start Address Reading 
 
Defines the start address (word-based, 1 
word= 16 Bit) in the respective memory area 
from which the data is read. (For UHF-Read 
Memory= 1,2,3) 

uhf_readlen 0...255 Reading Length 
 
Specifies how many bytes are read from the 
start address. Only even numbers can be 
read. 
 
The combination of uhf_readstart and 
uhf_readlen shall not be higher than the tag 
memory. 

tar_host 128-
characters 

Target-Host (Domain/IP) 
 
Specifies the target hostname or IP address 
to which the UHF inventory data should be 
transmitted if the Ethernet output channel is 
used.  
This can be either an IPv4-Adress (E.g. 
192.168.0.100) or a domain name (E.g. 
server.example.com). 
 

tar_url 128-
characters 

Target-URL 
 
Specifies the target URL where the UHF 
inventory data should be provided or 
received. 
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tar_port 0...65535 Target-Port 
 
Specifies the TCP/UDP port for 
communication with the target system. 
 
Example: 
 
80 for HTTP 
443 for HTTPS 

tar_user 64-
characters 

Target Username 
 
Specifies the username for authentication at 
the target system. If authentication is 
required at tar_host 

tar_password 64-
characters 

Target-Password 
 
Specifies the username for authentication at 
the target system. If authentication is 
required at tar_host 

io_output 0, 1 or 2 Digital Output 
 
Controls the state of the digital output: 
 
0 – OFF 
1 – ON 
2 – Automatic mode 
 
In automatic mode the output is OFF until a 
transponder is found in the inventory. When 
a transponder is found the output is set to 
ON until no transponders are found in an 
inventory. 
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io_input - Digital Input State 
 
Indicates the current state of the optically 
isolated input. 
 
This parameter is read only. 
 
If a voltage of at least 3.6V is present (value 
= 1), the automatic UHF inventory process, if 
enabled, will start and continue as long as 
the input remains active. 
As soon as the input drops to 0, the 
automatic inventory process will end. 

 
 
 

3.6 Serial Commands 
 
Command: get  

Parameter: dev_sv 

Return: dev_sv: <Reader-Firmware- and -Hardware 
Version> 

Description: Returns the firmware and hardware version 
(abbreviated as 'Rev' for Revision) of the UHF 
reader. 

Example:  
get dev_sv\r    →                                                dev_sv: 3.1.2 Rev.D\r\n 
get dev_sv\r    →                                                dev_sv: 3.1.1 Rev.D\r\n 

 
 
Command: get  

Parameter: uhf_sv 

Return: uhf_sv: <Firmware version> 

Interface: Serial 

Description: Returns the firmware version number of the 
integrated UHF module. 
The return is made as an ASCII string. 

Example:  
get uhf_sv\r      →                                                uhf_sv: 08.5\r\n 
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Command: get  

Parameter: uhf_temp 

Return: uhf_temp: <Temperature [°C]> 

Interface: Serial 

Description: Returns the current temperature of the UHF 
module in degrees Celsius (°C). 
This value is used to monitor thermal conditions 
and can be used for temperature limit tests. 

Example:  
get uhf_temp\r    →                                                uhf_temp: 26 Grad\r\n 
get uhf_temp\r    →                                                uhf_temp: 5 Grad\r\n 

 
 
Command: get  

Parameter: tar_certname 

Return: tar_certname: <Name of the root certificate> 

Interface: Serial 

Description: This command can be used to check via the 
serial interface whether a root certificate is 
stored in the UHF reader for HTTPS 
communication with the target system. 
 
The root certificate to be used for HTTPS 
transmission can only be updated or uploaded 
via the integrated web server of the UHF reader. 
The get command is only used to query the 
currently stored certificate name via the serial 
port, it is not possible to change or delete the 
certificate. 

Example:  
get tar_certname\r →                                                tar_certname: ISRG Root X1.crt\r\n 

 
Command: read 

Parameter 1: Parameter 1 is the UID of the transponder 
whose data is to be read. 

Parameter 2: Parameter2 specifies from which memory 
bank of the transponder the transponder is 
to be read. 
 
00 – Reserved 
01 – EPC-Bank: Unique tag ID 
02 – TID-Bank: Manufacturer Information     
and Serial number 
03 – USR-Bank: Free memory for  
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               User-specific data 
Parameter 3: Parameter 3 specifies the start address 

within the selected memory bank, from the 
reading process begins. The address refers 
to Word boundaries (16 bits). A value of 0 
reads from the first word, a value of 1 skips 
the first 2 bytes, and so on.  
Acceptable values: 0 to FF. 

Parameter 4: Parameter 4 determines how many 
consecutive words (16 bits each) should be 
read from the start address specified in 
parameter 3. 

Return: <Memory Bank>-MEM: <Requested data in 
bytes> 

Interface: Serial 

Description: The read command can be used to read out 
specific data from a UHF transponder. The 
desired memory bank as well as the starting 
point and the length of the area to be read 
out can be precisely defined. Addressing is 
done on a Word basis (16 bits). The 
command is suitable for selectively 
querying transponder content, e.g. from the 
EPC, TID or USER bank. 
 
After successful execution, the command 
returns the requested data in hexadecimal 
representation, together with a reference to 
the readout memory bank. 

Example:  
read E20011111111 1 0 4\r  →                                                EPC-MEM: C9 A8 1C 00 E2 00 11 11\r\n 
read E20011111111 1 0 5\r  →                                                EPC-MEM: C9 A8 1C 00 E2 00 11 11 11 11\r\n 
read E20011111111 1 1 4\r  →                                                EPC-MEM: 1C 00 E2 00 11 11 11 11\r\n 
read E20011111111 2 0 4\r  →                                                TID-MEM: E2 00 34 12 01 38 F9 00\r\n 
read E20011111111 2 2 4\r  →                                                TID-MEM: 01 38 F9 00 01 FE BE 50\r\n 
read E20011111111 2 3 1\r  →                                                TID-MEM: F9 00\r\n 
read E20011111111 3 0 6\r  →                                                USR-MEM: 01 02 00 00 55 66 77 88\r\n 
read E20011111111 3 0 1\r  →                                                USR-MEM: 01 02\r\n 
read E20011111111 3 0 2\r  →                                                USR-MEM: 01 02 00 00\r\n 
read E20011111111 3 2 2\r  →                                                USR-MEM: 55 66 77 88\r\n 

 
Command: write 

Parameter 1: Parameter 1 is the UID of the transponder 
whose memory is to be written. 
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Parameter 2: Parameter2 specifies which memory bank 
to write to: 
 
00 – Reserved 
01 – EPC-Bank: Unique tag ID 
02 – TID-Bank: Manufacturer information   
               and serial number 
03 – USR-Bank: Free storage for  
               User-specific data 

Parameter 3: Specifies the start address within the 
selected memory bank from which the 
write process begins. The address is in 
words (16 bits). For example, a value of 1 
means that the first 2 bytes are skipped. 
Acceptable values: 0 to FF. 

Parameter 4: Parameter 4 determines how many 
consecutive words (16 bits each) are to be 
described from the starting address 
specified in parameter 3. 

Return: OK 
if the writing process is successful. 

Interface: Serial 

Description: The write command can be used to write 
specific data to a defined memory bank of 
a UHF transponder. The starting point and 
the number of words to be written (16 bits) 
can be specified exactly. The write data 
must be specified in hexadecimal byte 
representation. The command is suitable 
for targeted programming of e.g. EPC, user 
or password areas. 

Example:  
write E20011111111 1 0 2 E1 01 02 
03\r                  →                                                

OK\r\n // Writes to the EPC bank from 
address 0, 2 words. (E1 01 02 03) 

write E20011111111 1 0 2 E1 01 \r                      
→                                                

OK\r\n // Write to the EPC bank from 
address 0, 1 word. (E1 01) 

write E20011111111 3 0 3 11 22 33 44 
55 66\r             →                                                

OK\r\n // Writes to the USR bank from 
address 0, 3 words. (11 22 33 44 55 66) 

write E20011111111 3 1 2 01 01 02 
02\r                  →                                                

OK\r\n // Writes to the USR bank from 
address 1, 2 words. (01 01 02 02) 
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3.7 Factory Settings and Reset 
The UHF reader has the following factory settings: 

• LAN: static 
• IP: 192.168.0.159 
• Netmask: 255.255.255.0 

To reset the UHF reader to the above network settings, proceed as 
follows: 
 
- Disconnect the power supply to the reader. 
- Press and hold the button next to the POWER LED. 
- Reapply power to the reader while continuing to hold down the button. 
- Press and hold the button for at least 10 seconds after turning it on. 
- Release the button after 10 seconds. 
 
The reader will now start with the factory default network settings (IP: 
192.168.0.159, LAN mode: Static). You can now access the integrated web 
server via this IP address and adjust the network settings as required. 
Note: If the reader is restarted without holding down the button, it will use 
the last saved network settings again. 
 
 

3.8 Supply voltage selection 
 
The power supply should be DC 12V-36V 
 

3.8.1.1 System integration 
The MAGNUM 4077 reader can be operated via two serial (RS233/RS485) 
and one Ethernet interface and at the digital inputs and outputs of a third-
party device in accordance with the relevant system certificate with 
authorized operating parameters.  
 

3.9 Waste disposal 

 

 

The appliance contains electronic assemblies that must be 
disposed of in accordance with regulations. 
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4 Maintenance 
 

4.1 Maintenance 
The device is maintenance-free. 
 

4.2 Inspection 
Inspections are only required as part of the operator's operational 
requirements. 

4.3 Repair 
Repairs may only be carried out by 
 

• the manufacturer 
• Specialist workshops authorized by the manufacturer 

o to the extent specified with the authorization and 
o in accordance with the repair and inspection instructions 

specified by the manufacturer. 
 


