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Introduction.


This document is the design description for the implementation of the new concept of S-BUS Data-Mode. Because of the potential problems from the first version of Data-Mode, it has been decided to redesign the protocol itself.





Overview of the protocol.


 This new protocol will work with the principle known under the term of “frame synchronization” or FS. This frame synchronization will consist of a special character send as first character of a frame. The FS will never be present in the frame itself. Each response to a telegram will also start with the FS character. To enable the sending of a character which is the same as the frame synchronization byte, the protocol will use a special character known as “data link escape” or DLE character. The DLE character will be followed by a character building then a DLE sequence, which will give the signification of the DLE sequence. For example, the DLE will be used to send character which has the same value as the DLE itself. 


A new feature added to the protocol is the addition of a character called “attribute”(AT) which will contain some additional features or information explained later in this document. The attribute character will also be present in the response. The format of the telegram will remain the same as existing used by the parity or break mechanism. Figure 1 shows a typical frame.








�








Fig.1: typical frame structure for a telegram or a response.








Values used by the protocol.





Frame synchronization (FS).


The character used as frame synchronization will have the value of 





0xB5





I suggest for the future to never use if possible the value 0xB5 as new S-BUS command value. This small precaution will allow to never use a DLE sequence for the S-BUS command. Anyway, the FW will have to be able to decode a DLE sequence also for a S-BUS command.





ATTRIBUTE CHARACTER (AT).


The character used as attribute will take the following value:





0x00: the actual frame is a telegram


0x01: the actual frame is a response consisting of data


0x02: the actual frame is a response consisting of ACK/NAK with additional information * 


*see the chapter “ACK/NAK response format” for more information.





Of course, this attribute byte could be used in the future with different values to introduce new features in the S-BUS protocol. The algorithm of reception of the response must analyze the whole attribute byte globally and not bit by bit or in other words, when the character following the FS is not 0, 1 or 2, then the telegram or response is not valid.





Data link escape (dle).


The data link escape (DLE) character will take the following value:





0xC5





The following DLE sequence will be used in Data-Mode:





	0xC500:	means character 0xB5


	0xC501:	means character 0xC5





If  the least significant byte of the DLE sequence mentioned above are not equal to 0x0 or 0x1 now, then the telegram or response is not valid.





I suggest for the future to never use if possible the value 0xC5 as new S-BUS command value. This small precaution will allow to never use a DLE sequence for the S-BUS command. 


ACK/NAK response format.


Two type of response exist now with the S-BUS protocol: 1) response consisting of data (i.e.: reading registers) or 2) acknowledgment or not acknowledgment to a telegram (i.e.: changing the status of a station). To know the reason why a telegram has not been  acknowledged can be very helpful sometime, especially when using modems. For that reason, the response consisting of ACK or NAK will now contain more information to help PG3/4 or any supervisor to give more information to the user when a command has not been acknowledged. Figure 2 shows the format of ACK/NAK response. 





�





Fig.2: format of an ACK/NAK response








Table of response Code.


The table below shows the different value an ACK/NAK response can take.





value�
meaning�
�
0x0000�
ACK�
�
0x0001�
NAK�
�
0x0002�
NAK because of password�
�
0x0003�
NAK because the port is configured with the reduced protocol�
�
0x0004�
NAK because PGU is active (involve from full to reduced protocol)�
�






Note with the gateway:


It is possible that a slave gateway port and a master gateway port doesn’t work with the same type of protocol (i.e.: slave in Data-Mode and master in Parity Mode). Because Break and parity doesn’t support this feature, it will not be possible for the slave gateway port in that example to give more information why the telegram has not been acknowledged in the response. In this case, only the following response will be sent:





<B5><02><00><01><CRC>





Note on CRC.


The calculated CRC will include all the character of the frame including the FS, AT characters and the eventual used DLE sequence(s). Of course, if a character of  the CRC has the same value as the character FS or DLE, it will be automatically be replaced by a DLE sequence.


�


���


�











Note on <count>.


Some telegram like the “write” telegram already have the concept of number of byte remaining in the telegram after the <count> parameter. In the case where a DLE sequence is used in the data following the <count> parameter affecting directly the <count> parameter. I suggest, like today to keep the parameter <count> to hold the number of logical characters. If later, the total number of character could be useful in the protocol, we could add it by using the AT character with another value. I must say that if this principle is not adopted, then the protocol will require more modification at the master level.





Default time-out.


The length of a response can be longer in Data-Mode than in other mode because of the eventual DLE sequence. The worst case is the reading of 32 registers which represents 128 bytes. If  every character of this response generate a DLE sequence, the response’s length will be of 260 characters (256 for the data of the response + 2 bytes for the FS and AT char. and 2 bytes for the CRC). The Data-Mode involves then a modification of the default time-out value and the new values are indicated in the table below in function of the baud rate. As a general rule, the default time-out of the Data-Mode is 50%bigger than the time-out of parity or break mode.





Baud-Rate�
110�
150�
300�
600�
1200�
2400�
4800�
9600�
19200�
38400�
�
timeout [ms]�
15000�
15000�
7500�
4500�
3000�
1500�
750�
375�
300�
300�
�



Communication format.


The format of the communication remains the same as the one used in the pervious version of S-BUS Data-Mode:





8 Bits, No Parity, 1 Stop bit, (1 start bit)





Implementation in the FW.


The implementation of the new protocol will be done under the form of new drivers instead of modifying existing drivers. The advantages of this method is that the existing drivers will not be slowed down and will not be “bugged”. 


Planning.


The new version of FW for PCD1/2 and DLL 32 bits must be delivered  until the 14TH of may.


examples.


The following chapter show some example of telegram and their corresponding response in Data-Mode.





Example #1: Read Status of the station #0:





parity or break telegram:


telegram:  <00><1B><CRC>	response: <52><CRC>





Data-Mode telegram:


<B5><00><00><1B><CRC>	response: <B5><01><52><CRC>





In this simple example, we can see the difference between a break or parity telegram and a data-mode telegram and its response.





Example #2: Write register 181 (B5) the value 0x0000C500 to station #3





parity or break te
