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0 Summary 
 

0.1 Versions of the CALEC® ST 
There are three versions of the CALEC® ST. This operating manual describes the M-Bus protocol for all 
three versions. 
 
Version Generation (DEV) Description 
Standard C0h Heat transfer of water, display of volume 
Mass C1h Heat transfer of water, display of mass 
Heat transfer C3h Special heat transfer, display of volume 
Table 1  Versions of the CALEC® ST 
 
These versions differ from each other in the M-Bus protocol as follows: 

• The generation (DEV byte) is different. 
• In the mass version the mass meter reading is transmitted instead of the volume meter reading. 
 

0.2 M-Bus Interfaces 
The CALEC® ST has two independent M-Bus channels. This enables the instrument to be simultaneously 
operated in two different M-Bus networks. These channels are indicated on the display as No. 1 and No. 2. 
The baudrate and type of read telegram can be parameterized separately for each channel Example: A 
2400 baud standard telegram and a 300 baud service telegram can be simultaneously read from channel 1 
and channel 2 respectively. 
The baudrate and read telegram settings affect that channel being used at that time. It is, for instance, not 
possible for channel 1 to change the baudrate of channel 2. 
 
The CALEC® ST has three M-Bus interfaces. An infrared (IR) interface is always available. M-Bus 
interface No. 1 and M-Bus interface No. 2 are available depending on the options fitted. 
 
M-Bus interface No. 1 is assigned to channel 1. M-Bus interface No. 2 and the IR interface share channel 
2. M-Bus No. 1 is therefore always available. However, M-Bus No. 2 and the IR interface are active 
alternately. Priority is always given to the IR interface. Immediately an IR reading head is attached to the 
instrument, M-Bus No. 2 is deactivated and the IR interface activated. 
 
For the mains version of the CALEC® ST, M-Bus No. 2 only operates if there is an external power source. 
For battery-driven version of the CALEC® ST, M-Bus No. 2 only operates if there is a voltage of at least 12 
V at M-Bus No. 1. 
 Channel 1 Channel 2 
Interface Mains version: Standard 

Battery version: M-Bus board option 
M-Bus 2 board option IR interface 

Active Always No IR reading head attached 
Ext. power for mains version 
12V at M-Bus No.1. 

Always 

Baudrate No. 1 in display No. 2 in display 
Meter Ac 1 in display Ac 2 in display 
Telegram Separately programmable Separately programmable 
Primary Address Common for both channels 
Table 2  The M-Bus interfaces 
 

0.3 Firmware Versions 
This document is valid for firmware versions 1.00.00 to 1.01.99. 
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0.4 Explanation to Abbreviations 
Abbreviation Explanation 
REQ_UD2 Request for an RSP_UD telegram 
RSP_UD Data telegram CALEC® ST -> master 
SND_UD Data telegram Master -> CALEC® ST 
SND_NKE Initialization telegram to EN1434-3 
ACK Acknowledge telegram to EN1434-3 
PADR Placeholder for the primary address (1 byte) 
LEN Placeholder for the byte length (1 byte), calculated to EN1434-3 
IDENT Placeholder for the secondary address (4 bytes) 
MAN Placeholder for the manufacturer’s code (2 bytes) 
DEV Placeholder for the generation (1 byte) 
MED Placeholder for the medium (1 byte) 
ACC Placeholder for the central access meter (1 byte) 
STAT Placeholder for the status (1 byte) 
CS Placeholder for the checksum (1 byte), calculated to EN1434-3 
Table 3  Abbreviations 
 

0.5 M-Bus functions 
The instrument communicates according to EN 1434-3. This standard has a wide range of telegrams etc. 
available. However, the instrument requires only a few of them. 
Function Master CI CALEC® ST For Details See Section 
Slave Selection SND_UD 52h ACK 2.1.1 Slave-Select Telegram 
Cancel Slave Selection SND_NKE  ACK 2.2 SND_NKE Telegram 
Read Data REQ_UD2  RSP_UD 3 Reading 
Program SND_UD 51h ACK 4 Parameterization 
Application Reset SND_UD 50h ACK 5 Application Reset 
Table 4   M-Bus functions 
 

0.6 Baudrates 
The CALEC® ST can communicate at 300 and 2400 baud. 
The baudrate is set at 2400 when the instrument is delivered. 
 

0.7 M-Bus Adresses 
The instrument can be operated for primary and secondary addresses according to EN 1434-3.  
The primary address is set at 0 when the instrument is delivered. 
Address PADR For Details See Section 
Primary Address 0 .. 250 1.1 Primary AddressFehler! 

Verweisquelle konnte nicht gefunden 
werden. 

Point-to-Point Address 254 1.2 Point-to-Point Address 
Broadcast Address 255 1.3 Broadcast Address 
Secondary Address 253 2. Secondary Address 
Table 5  Summary of M-Bus addresses 
 

0.8 Reading 
The CALEC® ST has 5 different types of respond telegrams. 
When the instrument is delivered, the standard telegram is active. 
Respond Telegram No. Contents For Details See Section 
Standard 1 Actual meter readings 3.2.1 Standard-Telegram 
Billing date 2 Billing date data 3.2.2 Billing date telegram  
Logger 28 Log data 3.2.3 Logger-Telegram 
Freeze 1 Frozen meter readings 3.2.4 Freeze-Telegram 
No Data 1 No data available 3.2.5 No Data Telegram 
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Service 1 For service purposes 3.2.6 Service-Telegram 
Table 6  Summary of acknowledgement telegrams  
 

0.9 Parameterization 
The CALEC® ST has been designed to protect it from unauthorized use. There are three levels of 
protection: 
 
User (high level) 

• Closed padlock symbol on the display. 
• No parameters can be changed using the keys. 
• Only those parameters independent of meters can be changed using the M-Bus. 

Service (mid level) 
• Open padlock symbol on the display. 
• Only those parameters can be changed, which are not subject to calibration. 

Programming (low level) 
• No padlock symbol on the display. 
• All parameters can be changed. 
• The calibration seal may have to be broken in order to set the level of protection for programming. 

Parameter Protection Level For Details See Section 
Baudrate User 4.1.1 Parameterization of the Baudrate 
Primary Address User 4.1.2 Parameterization of the Primary Address 
Respond Telegram User 4.1.3 Parameterization of the Respond Telegram 
Date / Time User 4.1.4 Parameterization of the Date / Time 
Billing Date 1 User 4.1.5 Parameterization of the Billing Date 1 
Billing Date 2 User 4.1.6 Parameterization of the Billing Date 2 
Customer Text Field User 4.1.7 Parameterization of the Customer Text Field 
Freeze User 4.1.8 The Freeze Command 
Pulse Value Submeter 2  Service 4.1.9 Parameterization of the Pulse Value of Submeter 2 
Pulse Value Submeter 3  Service 4.1.10 Parameterization of the Pulse Value of Submeter 3 
Reading Submeter 2  Service 4.1.11 Parameterization of the Reading of Submeter 2 
Reading Submeter 3  Service 4.1.12 Parameterization of the Reading of Submeter 3 
Pulse Value Programming 4.1.13 Parameterization of the Pulse Value 
Flow Direction Programming 4.1.14 Parameterization of inlet / outlet 
Protection Level  4.1.15 Parameterization of the Protection-level 
Units  4.1.16 Units 
Table 7  Summary of Parameterization telegrams 
 

0.10 Variable Units 
The units and resolution of the meter readings and pulse values of the CALEC® ST can be parameterized 
as required. This directly affects data transmission to the M-Bus. These variable units are indicated in the 
protocol descriptions as VIF1, VIF2 etc.. Details are given in Section 6. 
Value Variable Unit 
Energy Readings VIF1 
Volume / Mass Readings VIF2 
Readings of Submeters VIF3 
Pulse Values of Submeters VIF4 
Table 8  Summary of variable units 
 
The units of instantaneous values cannot be changed in the M-Bus. However, it is possible to set other 
units to be shown on the display. This does not affect data transmission to the M-Bus. 
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1 Primary Address 
 

1.1 Primary Address 
Individual CALEC® ST units in an M-Bus network can be addressed via the primary address. The permitted 
range of primary addresses is 0..250. Each telegram contains the primary address in the A field. 
 
1.2 Point-to-Point Address 
Point-to-point addresses can be used if the M-Bus network contains just one CALEC® ST and one master. The 
A field in the telegram of the master is thus set at 254 (FEh). The CALEC® ST acknowledges point-to-point 
telegrams independent its primary address. 
 

1.3 Broadcast Address 
The broadcast address can be used if all meters in a network simultaneously receive and process a telegram 
(e.g. setting the date). The A field in the telegram of the master is set at 255 (FEh). The CALEC® ST does not 
acknowledge broadcast telegrams but still carries out the commands independent its primary address. 
 
 

2 Secondary Address 
 
The secondary address is used if an M-Bus network contains more than 250 meters  
The secondary addressing is proceed by the A field: 253 (FDh), by selecting the 8-byte header.  
A slave-select telegram must be transmitted before actual communication with the CALEC® ST. The 
secondary addressing must be cancelled after communication. 
 

2.1.1 Slave-Select Telegram 
The CALEC® ST can be selected for the secondary address using the following telegram: 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 0Bh  
L Field 1 0Bh  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 Feh Secondary Address 
CI Field 1 52h Slave-Select 
Secondary Addr. 4 IDENT Secondary address of the CALEC® ST 
Manufacturer’s Code 2 MAN 05B4h = Aquametro 
Generation 1 DEV C0h = CALEC® ST 
Medium 1 MED 04h = Return / 0Ch = Flow 
Checksum 1 CS  
Stop 1 16h  
Table 9  The slave-select telegram 
 
C Field: The CALEC® ST does not differentiate between 53h and 73h. 
IDENT: The 4-bit wildcard Fh can also be used instead of a specific secondary address. Example 

FFFFF344h: All CALEC® ST instruments are selected whose secondary address ends in 
344h. 

MAN: The 16-bit wildcard FFFFh can also be used instead of 05B4h. 
DEV: The 8-bit wildcard FFh can also be used instead of C0h. 
MED: The 8-bit wildcard FFh can also be used instead of 04h / 0Ch. 
 

• If all 4 entries correspond with the parameterization of CALEC® ST, then it is selected and will 
acknowledge with an ACK telegram.  

• If at least one of the entries doesn't correspond with the parameterization of CALEC® ST, then it 
is deselected and will not acknowledge. 
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• The secondary address of the CALEC® ST corresponds to its serial number and cannot be 
changed. 
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2.2 SND_NKE Telegram 
The selection for secondary address can be cancelled by using the following telegram: 
Name No. of Bytes Value Explanation 
Start 1 10h  
C Field 1 40h SND_NKE 
A Field 1 PADR Primary address 
Checksum 1 CS  
Stop 1 16  
Table 10  The SND_NKE telegram 

• The CALEC® ST responses with an ACK telegram. 
 

3 Reading 
 
Reading is always initiated by the master using an REQ_UD2 telegram. The CALEC® ST responses with 
the parameterized RSP_UD telegram. 
 

3.1 REQ_UD2 Telegram 
Name No. of Bytes Value Explanation 
Start Field 1 10h  
C Field 1 5Bh / 7Bh REQ_UD2 
A Field 1 PADR Primary address 
Checksum 1 CS  
Stop 1 16  
Table 11  The REQ_UD2 telegram 

• The CALEC® ST does not differentiate between 5Bh and 7Bh in the C field. 
• The CALEC® ST responses with the activated RSP_UD telegram. 
 

3.2 RSP_UD Telegrams 
The CALEC® ST has 5 different RSP_UD telegrams. The parameterization of these telegrams is described 
in section 4.1.3.. 
 
3.2.1 Standard-Telegram 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 08h RSP_UD 
A Field 1 PADR Primary address 
CI Field 1 72h Read 
Secondary Addr. 4 IDENT Secondary address of the CALEC® ST 
Manufacturer’s Code 2 B405h 05B4h = Aquametro 
Generation 1 DEV CALEC® ST 
Medium 1 MED 04h = Return / 0Ch = Flow 
Meter 1 ACC This is increased every time it is read 
Status 1 STAT Status corresponds to EN1434-3 
Signature 2 0000h Not used 
DIF 1 04h  
VIF (VIFE) 1 (2) VIF1  
Value 4  Energy meter reading 
DIF 1 04h  
VIF (VIFE) 1 (2) VIF2  
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Name No. of Bytes Value Explanation 
Value 4  Volume / Mass meter reading 
DIF, DIFE 2 8440h  
VIF (VIFE) 1 (2) VIF3  
Value 4  Reading submeter 2  
DIF, DIFE 3 848040h  
VIF (VIFE) 1 (2) VIF3  
Value 4  Reading submeter 3  
DIF 1 05h  
VIF 1 2Bh  
Value 4  Power [W] 
DIF 1 05h  
VIF 1 3Bh (53h)  
Value 4  Flow [l/h] (mass flow [kg/h]) 
DIF 1 05h  
VIF 1 5Bh  
Value 4  Flow temperature [°C] 
DIF 1 05h  
VIF 1 5Fh  
Value 4  Return temperature [°C] 
DIF 1 05h  
VIF 1 63h  
Value 4  Temperature difference [K] 
DIF 1 05h  
VIF, VIFE 2 8033h  
Value 4  k-factor [mWh / K / l ] 
DIF 1 05h  
VIF, VIFE 2 9B2Ch  
Value 4  Density [kg / l] 
DIF 1 04h  
VIF 1 22h  
Value 4  Operating time [h] 
DIF 1 34h  
VIF 1 22h  
Value 4  Error Time [h] 
DIF 1 04h  
VIF 1 6Dh  
Value 4  Date and Time 
DIF 1 05h  
VIF, VIFE 2 9328h  
Value 4  Pulse value [l] 
DIF, DIFE 2 8540h  
VIF, VIFE 2 VIF4  
Value 4  Pulse value submeter 2  
DIF, DIFE 3 858040h  
VIF, VIFE 2 VIF4  
Value 4  Pulse value submeter 3  
DIF 1 01h  
VIF 1 7Ah  
Value 1  Primary address 
DIF 1 0Ch  
VIF 1 78h  
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Name No. of Bytes Value Explanation 
Value 4  Secondary address 
DIF 1 42h  
VIF, VIFE 2 EC7Eh  
Value 2  Date of next billing date 1 
DIF, DIFE 2 8201h  
VIF, VIFE 2 EC7Eh  
Value 2  Date of next billing date 2 
DIF 1 0Dh  
VIF, VIFE 2 FD11h  
 1 1h..20h Number of bytes of customer text field 
Value 1h..20h  Customer text field 
DIF 1 0Bh  
VIF, VIFE 2 FD0Eh  
Value 3  Firmware version 
DIF 1 0Ch  
VIF, VIFE 2 FD0Dh  
Value 4  Hardware version 
Checksum 1 CS  
Stop 1 16h  
Table 12  The standard telegram 

• The century as well as the Summer/Winter time bits are supported in date and time. 
• The date of the next billing dates 1 and 2 are coded as AnyYear, i.e. the year is transmitted as 

127. The specific year is not parsed when parameterization the billing date. CALEC® ST ignores 
this information. 

• The length of the customer text field is variable. 1 to 32 bytes are possible. The length is shown 
between VIFE and the text field. 

 
3.2.2 Billing date telegram 
The CALEC® ST has two billing dates. There are separate telegrams for both billing dates. Data on billing 
date 1 and those on billing date 2 are transmitted as M-Bus storage number 1 and M-Bus storage value 
number 2 respectively. 
 
If there is no data on the billing date (as with new instruments), then the “No Data Telegram” will be 
transmitted instead of the billing date telegram. 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 08h RSP_UD 
A Field 1 PADR Primary address 
CI Field 1 72h Read 
Secondary Addr. 4 IDENT Secondary address of the CALEC® ST 
Manufacturer’s Code 2 B405h 05B4h = Aquametro 
Generation 1 DEV CALEC® ST 
Medium 1 MED 04h = Return / 0Ch = Flow 
Meter 1 ACC This is increased every time it is read 
Status 1 STAT Status corresponds to EN1434-3 
Signature 2 0000h Not used 
DIF 1 42h  
VIF 1 6Ch  
Value 2  Date of 1st billing date 
DIF 1 44h  
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Name No. of Bytes Value Explanation 
VIF (VIFE) 1 (2) VIF1  
Value 4  Energy meter reading on 1st billing date 
DIF 1 44h  
VIF (VIFE) 1 (2) VIF2  
Value 4  Volume / Mass meter reading on 1st billing date 
DIF, DIFE 2 C440h  
VIF (VIFE) 1 (2) VIF3  
Value 4  Reading of submeter 2 on 1st billing date 
DIF, DIFE 3 C48040h  
VIF (VIFE) 1 (2) VIF3  
Value 4  Reading of submeter 3 on 1st billing date 
DIF 1 74h  
VIF 1 22h  
Value 4  Errortime on 1st billing date [h] 
Checksum 1 CS  
Stop 1 16h  
Table 13  Billing date 1 telegram 
 
 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 08h RSP_UD 
A Field 1 PADR Primary address 
CI Field 1 72h Read 
Secondary Addr. 4 IDENT Secondary address of the CALEC® ST 
Manufacturer’s Code 2 B405h 05B4h = Aquametro 
Generation 1 DEV CALEC® ST 
Medium 1 MED 04h = Return / 0Ch = Flow 
Meter 1 ACC This is increased every time it is read 
Status 1 STAT Status corresponds to EN1434-3 
Signature 2 0000h Not used 
DIF, DIFE 2 8201h  
VIF 1 6Ch  
Value 2  Date of 2nd billing date 
DIF, DIFE 2 8401h  
VIF (VIFE) 1 (2) VIF1  
Value 4  Energy meter reading on 2nd billing date 
DIF, DIFE 2 8401h  
VIF (VIFE) 1 (2) VIF2  
Value 4  Volume / Mass meter reading on 2nd billing date 
DIF, DIFE 2 8441h  
VIF (VIFE) 1 (2) VIF3  
Value 4  Reading of submeter 2 on 2nd billing date 
DIF, DIFE 3 848140h  
VIF (VIFE) 1 (2) VIF3  
Value 4  Reading of submeter 3 on 2nd billing date 
DIF, DIFE 2 B401h  
VIF 1 22h  
Value 4  Errortime on 2nd billing date [h] 
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Name No. of Bytes Value Explanation 
Checksum 1 CS  
Stop 1 16h  
Table 14  Billing date 2 telegram 
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3.2.3 Logger-Telegram 
The CALEC® ST has 28 storage locations for the data logger. There is a separate telegram for all 28 
storage locations. Data of logger 1 is transmitted as M-Bus storage number 3, Data of logger 2 is 
transmitted as M-Bus storage number 4, aso.. 
The storage numbers are coded in DIF and DIFE according to EN1434-3. Because they are variables, they 
are not included in the table below. 
The maximum values are coded in DIF according to EN1434-3. 
 
If there is no data on the logger (as with new instruments), then the “No Data Telegram” will be transmitted 
instead of the logger telegram. 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 08h RSP_UD 
A Field 1 PADR Primary address 
CI Field 1 72h Read 
Secondary Addr. 4 IDENT Secondary address of the CALEC® ST 
Manufacturer’s Code 2 B405h 05B4h = Aquametro 
Generation 1 DEV CALEC® ST 
Medium 1 MED 04h = Return / 0Ch = Flow 
Meter  1 ACC This is increased every time it is read 
Status 1 STAT Status corresponds to EN1434-3 
Signature 2 0000h Not used 
DIF, DIFE    
VIF 1 6Ch  
Value 2  Date of logger 
DIF, DIFE    
VIF (VIFE) 1 (2) VIF1  
Value 4  Energy meter reading of logger 
DIF, DIFE    
VIF (VIFE) 1 (2) VIF2  
Value 4  Volume / Mass meter reading of logger 
DIF, DIFE    
VIF (VIFE) 1 (2) VIF3  
Value 4  Reading of submeter 2 of logger 
DIF, DIFE    
VIF (VIFE) 1 (2) VIF3  
Value 4  Reading of submeter 3 of logger 
DIF, DIFE    
VIF 1 22h  
Value 4  Errortime of logger [h] 
DIF, DIFE    
VIF 1 2Bh  
Value 4  Max. power of logger [W] 
DIF, DIFE    
VIF, VIFE 2 AB39h  
Value 4  Time Point of max. power 
DIF, DIFE    
VIF 1 3Bh  
Value 4  Max. flow [l/h] when max. power occurs 
DIF, DIFE    
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Name No. of Bytes Value Explanation 
VIF, VIFE 2 BB39h  
Value 4  Time Point of max. flow 
DIF, DIFE    
VIF 1 5Bh  
Value 4  Max. flow temp. [°C] when max. power occurs 
DIF, DIFE    
VIF, VIFE 2 DB39h  
Value 4  Time Point of max. flow temperature 
DIF, DIFE    
VIF 1 5Fh  
Value 4  Max. return flow temp. [°C] when max. power occurs 
DIF, DIFE    
VIF, VIFE 2 DF39h  
Value 4  Time Point of max. return temperature 
Checksum 1 CS  
Stop 1 16  
Table 15  The logger telegram 
 
Notes on maximum values: 
The CALEC® ST registers the maximum power value for every logger period. The flow rate, flow 
temperature and return temperature are also recorded when this maximum power value occurs. These four 
values are transmitted as max. power, max. flow, max. flow temperature and max. return temperature. The 
time points when they occur is also assigned and transmitted to each of these four values. These four 
specific time points are always the same but are transmitted separately in order to simplify processing of 
the data. 
 
3.2.4 Freeze-Telegram 
The current values can be frozen using the "Freeze" command (See Section 4.1.8). These frozen values 
can be read with the "Freeze Telegram". This telegram has the same structure as the logger telegram. The 
values are transmitted as M-Bus storage number 31. 
 
3.2.5 No Data Telegram 
If no billing data or logger data is available then the no data telegram is transmitted instead. 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 0Fh  
L Field 1 0Fh  
Start 1 68h  
C Field 1 08h RSP_UD 
A Field 1 PADR Primary address 
CI Field 1 72h Read 
Secondary Addr. 4 IDENT Secondary address of the CALEC® ST 
Manufacturer’s Code 2 B405h 05B4h = Aquametro 
Generation 1 DEV CALEC® ST 
Medium 1 MED 04h = Return / 0Ch = Flow 
Meter 1 ACC This is increased every time it is read 
Status 1 STAT Status corresponds to EN1434-3 
Signature 2 0000h Not used 
Checksum 1 CS  
Stop 1 16h  
Table 16  The no data telegram 
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3.2.6 Service-Telegram 
Data required for production, testing and servicing of the instrument is transmitted in the service telegram. 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 08h RSP_UD 
A Field 1 PADR Primary address 
CI Field 1 72h Read 
Secondary Addr. 4 IDENT Secondary address of the CALEC® ST 
Manufacturer’s Code 2 B405h 05B4h = Aquametro 
Generation 1 DEV CALEC® ST 
Medium 1 MED 04h = Return / 0Ch = Flow 
Meter 1 ACC This is increased every time it is read 
Status 1 STAT Status corresponds to EN1434-3 
Signature 2 0000h Not used 
DIF 1 04h  
VIF (VIFE) 1 (2) VIF1  
Value 4  Energy meter reading 
DIF 1 04h  
VIF (VIFE) 1 (2) VIF2  
Value 4  Volume / Mass meter reading 
DIF 1 05h  
VIF (VIFE) 1 (2) VIF1  
Value 4  Energy meter fractional register 
DIF 1 05h  
VIF (VIFE) 1 (2) VIF2  
Value 4  Volume / Mass meter fractional register 
DIF 1 15h  
VIF 1 2Bh  
Value 4  Max. power [W] 
DIF 1 15h  
VIF 1 3Bh (53h)  
Value 4  Max. flow [l/h] (mass flow [kg/h]) 
DIF 1 15h  
VIF 1 5Bh  
Value 4  Max. flow temperature [°C] 
DIF 1 15h  
VIF 1 5Fh  
Value 4  Max. return temperature [°C] 
DIF 1 15h  
VIF 1 63h  
Value 4  Max. temperature difference [K] 
DIF 1 45h  
VIF, VIFE 2 FD3Ah  
Value 4  Auxiliary value 
DIF, DIFE 2 8501h  
VIF, VIFE 2 FD3Ah  
Value 4  Auxiliary value 
DIF, DIFE 2 C501h  
VIF, VIFE 2 FD3Ah  
Value 4  Auxiliary value 
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Name No. of Bytes Value Explanation 
DIF, DIFE 2 8502h  
VIF, VIFE 2 FD3Ah  
Value 4  Auxiliary value 
DIF, DIFE 2 C502h  
VIF, VIFE 2 FD3Ah  
Value 4  Auxiliary value 
DIF, DIFE 2 8503h  
VIF, VIFE 2 FD3Ah  
Value 4  Auxiliary value 
DIF, DIFE 2 C503h  
VIF, VIFE 2 FD3Ah  
Value 4  Auxiliary value 
DIF, DIFE 2 8504h  
VIF, VIFE 2 FD3Ah  
Value 4  Auxiliary value 
DIF 2 74h  
VIF 1 6Dh  
Value 4  Service date of meter overflow 
DIF, DIFE 2 B401h  
VIF 1 6Dh  
Value 4  Service date of meter zero-reset 
DIF, DIFE 2 F401h  
VIF 1 6Dh  
Value 4  Service date of temperature alarm 
DIF, DIFE 2 B402h  
VIF 1 6Dh  
Value 4  Service date of index reset  
DIF 1 02h  
VIF, VIFE 2 EC39h  
Value 2  Fabrication date 
Checksum 1 CS  
Stop 1 16h  
Table 17  The service telegram 
 
 

4 Parameterization 
 
All parameters are stored in an EEPROM and therefore not lost if the power fails or the batteries are 
replaced. 
 
All parameterization is initiated by a master using an SND_UD telegram. The CALEC® ST responds with 
an ACK telegram. 
 

4.1 SND_UD-Telegrams 
There is a separate telegram for every parameterized value. Only one parameter can be changed in each 
telegram. Several values cannot be combined in one telegram. 
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4.1.1 Parameterization of the Baudrate 
The CALEC® ST operates at 300 or 2400 baud. The instrument is set to 2400 baud when delivered. The 
baudrate can be parameterized using the following telegram. 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 03h  
L Field 1 03h  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 B8h / BBh B8h = 300 baud / BBh = 2400 baud 
Checksum 1 CS  
Stop 1 16h  
Table 18  Parameterization of the baudrate 
 

• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram at the old baudrate and then switches to the 

new baudrate. 
 

4.1.2 Parameterization of the Primary Address 
The primary address can be parameterized using the following telegram. Values between 0 and 250 are 
possible. The primary address is set to 0 when the instrument is delivered. 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 06h  
L Field 1 06h  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address (old) 
CI Field 1 51h Data send 
DIF 1 01h  
VIF 1 7Ah  
Value 1  Primary address (new) 0..250 
Checksum 1 CS  
Stop 1 16h  
Table 19  Parameterization of the primary address 

• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
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4.1.3 Parameterization of the Respond Telegram 
The following telegram selects the respond telegram. The telegram always has the same structure. The 
appropriate DIF, DIFE and VIF values must be used depending on the respond telegram required. These 
are listed in Table 21. 
The standard telegram is active when the CALEC® ST is delivered. 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF, DIFE Variable  See column "DIF, DIFE" of Table 21 
VIF 1  See column "VIF" of Table 21 
Checksum 1 CS  
Stop 1 16h  
Table 20  Parameterization of the respond telegram 

• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
• The CALEC® ST responds with an ACK telegram. 
 

Acknowledgement Telegram DIF, DIFE VIF 
Standard 08h 7Eh 
Billing date 1 48h 7Eh 
Billing date 2 8801h 7Eh 
Logger 1 C801h 7Eh 
Logger 2 8802h 7Eh 
Logger 3 C802h 7Eh 
Logger 4 8803h 7Eh 
Logger 5 C803h 7Eh 
Logger 6 8804h 7Eh 
Logger 7 C804h 7Eh 
Logger 8 8805h 7Eh 
Logger 9 C805h 7Eh 
Logger 10 8806h 7Eh 
Logger 11 C806h 7Eh 
Logger 12 8807h 7Eh 
Logger 13 C807h 7Eh 
Logger 14 8808h 7Eh 
Logger 15 C808h 7Eh 
Logger 16 8809h 7Eh 
Logger 17 C809h 7Eh 
Logger 18 880Ah 7Eh 
Logger 19 C80Ah 7Eh 
Logger 20 880Bh 7Eh 
Logger 21 C80Bh 7Eh 
Logger 22 880Ch 7Eh 
Logger 23 C80Ch 7Eh 
Logger 24 880Dh 7Eh 
Logger 25 C80Dh 7Eh 
Logger 26 880Eh 7Eh 
Logger 27 C80Eh 7Eh 
Logger 28 880Fh 7Eh 
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Freeze C80Fh 7Eh 
Service 08h 7Fh 
Table 21  Parameterization values of the respond telegram 
 
4.1.4 Parameterization of the Date / Time 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 09h  
L Field 1 09h  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF 1 04h  
VIF 1 6Dh  
Value 4  Date / Time (new) 
Checksum 1 CS  
Stop 1 16h  
Table 22  Parameterization of the date / time 
 

• The century as well as the summer/winter time bits are supported. 
• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
 

4.1.5 Parameterization of the Billing Date 1 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 08h  
L Field 1 08h  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF 1 42h  
VIF, VIFE 2 EC7Eh  
Value 2  Billing date 1 (new) 
Checksum 1 CS  
Stop 1 16h  
Table 23  Parameterization of the billing date 1 
 

• The number of the year given is ignored and set internally to 127 (AnyYear). Day and month are 
adopted. 

• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
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4.1.6 Parameterization of the Billing Date 2 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 09h  
L Field 1 09h  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF, DIFE 2 8201h  
VIF, VIFE 2 EC7Eh  
Value 2  Billing date 2 (new) 
Checksum 1 CS  
Stop 1 16h  
Table 24  Parameterization of the billing date 2 

• The number of the year given is ignored and set internally to 127 (AnyYear). Day and month are 
adopted. 

• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
 

4.1.7 Parameterization of the Customer Text Field 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF 1 0Dh  
VIF, VIFE 2 FD11h  
 1 1h..20h Number of bytes of customer text field 
Value 1h..20h  Customer text field 
Checksum 1 CS  
Stop 1 16h  
Table 25  Parameterization of the customer text field 
 

• The length of the customer text field is variable. 1 to 32 bytes are possible. The length is shown 
between VIFE and the text field. 

• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
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4.1.8 The Freeze Command 
This command freezes the actual values. These frozen values remain in the EEPROM until the next freeze 
command. The frozen data can be read with the freeze telegram.  
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 07h  
L Field 1 07h  
Start 1 68h  
C Field 1 53h / 73h SND_DU 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF, DIFE 2 C00Fh  
VIF, VIFE 2 FE0Bh  
Checksum 1 CS  
Stop 1 16h  
Table 26 The freeze command 
 

• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 

 
4.1.9 Parameterization of the Pulse Value of Submeter 2 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF, DIFE 2 8540h  
VIF, VIFE 2 VIF4  
Value 4  Pulse value submeter 2  
Checksum 1 CS  
Stop 1 16h  
Table 27  Parameterization of the pulse value of submeter 2  
 

• The CALEC® ST must be set to protection-level Service or lower for this parameterization. 
• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
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4.1.10 Parameterization of the Pulse Value of Submeter 3 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 53h / 73h SND_DU 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF, DIFE 3 858040h  
VIF, VIFE 2 VIF4  
Value 4  Pulse value submeter 3  
Checksum 1 CS  
Stop 1 16h  
Table 28  Parameterization of the pulse value of submeter 3  
 

• The CALEC® ST must be set to protection-level Service or lower for this parameterization. 
• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 

 
 
4.1.11 Parameterization of the Reading of Submeter 2 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF, DIFE 2 8440h  
VIF, (VIFE) 1 (2) VIF3  
Value 4  reading of submeter 2  
Checksum 1 CS  
Stop 1 16h  
Table 29  Parameterization of the reading of submeter 2  
 

• The CALEC® ST must be set to protection-level Service or lower for this parameterization. 
• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
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4.1.12 Parameterization of the Reading of Submeter 3 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF, DIFE 3 848040h  
VIF, (VIFE) 1 (2) VIF3  
Value 4  reading of submeter 3  
Checksum 1 CS  
Stop 1 16h  
Table 30  Parameterization the reading of submeter 3  
 

• The CALEC® ST must be set to protection-level Service or lower for this parameterization. 
• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
 

4.1.13 Parameterization of the Pulse Value 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 0Ah  
L Field 1 0Ah  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF 1 05h  
VIF, VIFE 2 9328h  
Value 4  Pulse value [l] 
Checksum 1 CS  
Stop 1 16h  
Table 31  Parameterization of the pulse value 
 

• The CALEC® ST must be set to protection-level Programming for this parameterization. 
• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
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4.1.14 Parameterization of inlet / outlet 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 07h  
L Field 1 07h  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF 1 01h  
VIF, VIFE 2 FD09h  
Value 1 04h / 0Ch 04h = outlet / 0Ch = inlet 
Checksum 1 CS  
Stop 1 16h  
Table 32  Parameterization of inlet / outlet 
 

• The CALEC® ST must be set to protection-level Programming for this parameterization. 
• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
 

4.1.15 Parameterization of the Protection-level 
This command permanently sets the protection-level. However, only levels higher or equal than the current  
(temporary) protection-level can be set.  
If the protection-level is to be lower, then this must first be set temporary by using the keys. Only then can 
the following command permanently set the protection-level. 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 08h  
L Field 1 08h  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
DIF 1 0Fh Producer specification telegram 
 3 03060Bh Classification for protection type 
Value 1  03h = User, 02h = Service, 01h = Programming 
Checksum 1 CS  
Stop 1 16h  
Table 33  Parameterization of the protection-level 
 

• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 

 
4.1.16 Units 
No M-Bus commands are available for parameterization of the units or accuracy. The change-over is made 
using the keys of the CALEC® ST. The seal must be broken for this purpose. 
Note also that the meter reading is reset to 0 when the meter units or its accuracy are changed. 
 
If several instruments with special settings are required, then these can be programmed by Aquametro 
before the instrument is delivered. This can be ordered under Art. No. 096148.00. 
 

4.2 ACK-Telegram 
Name No. of Bytes Value Explanation 
ACK 1 E5h  
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Table 34  The ACK telegram 
 
The command in the SND_UD telegram could be carried out correctly only if the instrument responds with 
an ACK telegram. If the instrument does not respond, then it could not be carried out correctly, i.e. there 
is a timeout. 
 

5 Application Reset 
 
Der CALEC® ST unterstützt den Application-Reset und eine Erweiterung davon mit dem sog. Subcode. 
Beide Befehle wirken sich nur auf die Wahl des Antwort-Telegramms aus. 
 
Beide Application-Reset Telegramme werden vom Master mittels eines SND_UD Telegramms eingeleitet. 
Der CALEC® ST antwortet mit einem ACK-Telegramm. 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 03h  
L Field 1 03h  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 50h Application reset 
Checksum 1 CS  
Stop 1 16h  
Table 35  The application reset telegram 
 

• The application reset activates the standard telegram and has the same effect as the appropriate 
parameterization command. 

• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
 

Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 04h  
L Field 1 04h  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 50h Application Reset 
 1 B0h Subcode B0h 
Checksum 1 CS  
Stop 1 16h  
Table 36  The application reset telegram with subcode B0h 
 

• The application reset with the subcode B0h activates the service telegram and has the same 
effect as the appropriate Parameterization command. 

• The CALEC® ST does not differentiate between 53h and 73h in the C field. 
• The CALEC® ST responds with an ACK telegram. 
 
 

6 Variable Units 
 
Most units are variables and can be programmed. In the M-Bus standard, units and accuracy are 
considered to be integers, i.e. changing from kWh to kJ, for example, is based on the same principle as 
for changing the accuracy by a factor of 100. The standard VIF in EN 1434-3 is used for certification. 
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6.1 Units and Accuracy of the Energy Meter Status (VIF1) 
Each energy meter reading is stored as a 4-byte integer. Every meter reading also has a fractional 
register. This is a 4-byte floating number. The meter reading and the fractional register always have the 
same unit/accuracy.  
The display of the CALEC® ST always shows the energy meter reading with the same units/accuracy as 
on the M-Bus. 
 
All meter readings described by VIF1 can have the following units and accuracy: 
Accuracy Units VIF / VIFE 
0.001 kWh 03h 
0.01 kWh 04h 
0.1 kWh 05h 
1 kWh 06h 
0.001 MWh 06h 
0.01 MWh 07h 
0.1 MWh FB00h 
1 MWh FB01h 
0.001 MJ 0Bh 
0.01 MJ 0Ch 
0.1 MJ 0Dh 
1 MJ 0Eh 
0.001 GJ 0Eh 
0.01 GJ 0Fh 
0.1 GJ FB08h 
1 GJ FB09h 
Table 37  Variable units of energy, meter readings VIF1 
 

6.2 Units and Accuracy of the Volume/Mass Meters Readings 
(VIF2)  
Each volume/mass meter reading is stored as a 4-byte integer. Every meter reading also has anfractional 
register. This is a 4-byte floating number. Meter reading and the fractional register always have the same 
units/accuracy.  
The display of the CALEC® ST always shows the volume/mass meter reading with the same 
units/accuracy as on the M-Bus. 
 
All meter readings described by VIF2 can have the following units and accuracy: 
Accuracy Units VIF / VIFE 
0.001 m3 13h 
0.01 m3 14h 
0.1 m3 15h 
1 m3 16h 
0.1 ug FB22h 
1 ug FB23h 
0.001 t 1Bh 
0.01 t 1Ch 
0.1 t 1Dh 
1 t 1Eh 
Table 38  Variable units of volume/mass, meter readings VIF2 
 

6.3 Units and Accuracy of the Submeter Readings (VIF3) 
The medium, units and accuracy of the submeters are variable. 
Each submeter reading is stored as a 4-byte integer. Every seumeter reading also has a fractional 
register. This is a 4-byte floating number. The meter reading and the fractional register always have the 
same units/accuracy. 
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The display of the CALEC® ST always shows the submeter reading with the same units/accuracy as on 
the M-Bus. 
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All meter readings described by VIF3 can have the following units and accuracy: 
Medium Accuracy Units VIF / VIFE 
Energy 0.001 kWh 03h 
" 0.01 kWh 04h 
" 0.1 kWh 05h 
" 1 kWh 06h 
" 0.001 MWh 06h 
" 0.01 MWh 07h 
" 0.1 MWh FB00h 
" 1 MWh FB01h 
" 0.001 MJ 0Bh 
" 0.01 MJ 0Ch 
" 0.1 MJ 0Dh 
" 1 MJ 0Eh 
" 0.001 GJ 0Eh 
" 0.01 GJ 0Fh 
" 0.1 GJ FB08h 
" 1 GJ FB09h 
Volume 0.001 m3 13h 
" 0.01 m3 14h 
" 0.1 m3 15h 
" 1 m3 16h 
" 0.1 ug FB22h 
" 1 ug FB23h 
Mass 0.001 t 1Bh 
" 0.01 t 1Ch 
" 0.1 t 1Dh 
" 1 t 1Eh 
Dimensionless 1 HCA 6Eh 
Table 39  Variable units of meter readings, submeter VIF3 
 
6.4 Units of Pulse Values of the Submeter (VIF4)  
The units of the submeter pulse values depend on the programmed medium. The pulse value and submeter 
reading always have the same units. Although the accuracy of the meter reading can be set, this is not 
required for the pulse value as it is a floating point number. 
The display of the CALEC® ST always shows the pulse values of the submeter with the same units as  on 
the M-Bus. 
 
All meter readings described by VIF4 can have the following units and accuracy: 
Medium Units VIF / VIFE 
Energy kWh / pulse 8328h 
Volume m3  / pulse 9328h 
Mass t / pulse 9B28h 
Dimensionless HCA / pulse EE28h 
Table 40  Variable units of the pulse values, submeter VIF3 
 
6.5 General Information About Units for All Other Values  
Those values and units not described in Sections 6.1 to 0  cannot be changed on the M-Bus. 
 
They can still be changed in the display of the CALEC® ST so that the values on the M-Bus and in the 
display are shown differently. There is, however, an accurate physical conversion between units.  
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7 Compatility CALEC® MB/light,  
 AMTRON®-N/NW, AMBUS®-IS 
 
The CALEC® ST is a new generation of instruments from Aquametro and differs substantially from the 
earlier generation consisting of CALEC MB, CALEC light, AMTRON-N, AMTRON-NW and AMBUS IS. 
The M-Bus telegram of the CALEC® ST has been partly reengineered to ensure it is compatible with 
EN1434-3. The most important differences are described in the following sections. 
 
 

7.1 Baudrates 
The CALEC® ST operates at 300 or 2400 baud. 
It no longer operates at 600, 1200, 4800 and 9600 baud. 
 

7.2 Data Selection 
The CALEC® ST has 5 different RSP_UD telegrams. The transmitted fields are permanent and cannot be 
changed. 
It is no longer possible to select individual fields with VIF 08. 
 
7.3 Combining Slave-Select and Parameterization  
The combined telegram function, which could be carried out simultaneously for slave-select and 
Parameterization or data selection is no longer supported by the CALEC® ST. 
Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 53h / 73h  
A Field 1 Feh  
CI Field 1 51h / 52h No difference 51h / 52h 
Secondary Addr. 4 IDENT  
Manufacturer’s Code 2 MAN  
Generation 1 DEV  
Medium 1 MED  
Idle Fillers 4 FFFFFFFFh  
DIF   Data selection of Parameterization 
VIF    
Value    
Checksum 1 CS  
Stop 1 16h  
Table 41  The combination telegram is no longer supported 
 

7.4 Alternative SND_UD-Telegrams 
Because the combination telegram (Section4.1) no longer exists, an alternative SND_UD telegram has 
been implemented in the CALEC® ST to increase compatibility with the earlier generation of Aquametro 
instruments. 
This alternative SND_UD telegram can be used instead of the telegrams given in Section 4.1. The function 
and responses of the CALEC® ST are identical. 



Name No. of Bytes Value Explanation 
Start 1 68h  
L Field 1 LEN  
L Field 1 LEN  
Start 1 68h  
C Field 1 53h / 73h SND_UD 
A Field 1 PADR Primary address 
CI Field 1 51h Data send 
12-Byte Header 12 FFFFFFFFFFFFFFFFFFFFFFFFh Additional 12 bytes 
DIF    
VIF    
Value    
Checksum 1 CS  
Stop 1 16h  
Table 42  The alternative SND_UD telegram 
 
The alternative SND_UD telegram has additional 12 bytes. It also has the same structure as the RSP_UD 
telegram and the combination telegram. 
The first 8 of the 12 additional bytes must either all have the value FFh or correspond to the secondary 
address of the CALEC® ST. If these bytes have an invalid secondary address, then the CALEC® ST will 
not react to the telegram. 
The last 4 of the 12 additional bytes can be filled with any values. They are not interpreted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




