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Note:

Märklin, Märklin Digital, Märklin Digital=, Lenz, Lenz Digital Plus, Roco, Digital is Cool, LokMaus, NMRA, Trix, Selectrix, Selectrix 2000, Fleischmann, Fleischmann FMZ, ZIMO, Wangrow, North Coast Engineering, Digitrax, Modeltreno Digital Line, Uhlenbrock Digital etc. are copyrighted and registered trade marks.



First of all, let us define some terms we regulary use:



P50�standard Märklin Interface protocol : "P" for Protocol and "50" from 6050, the catalogue number of the original Märklin Interface��P50X�eXtended P50 protocol (ASCII mode)��P50Xb�eXtended P50 protocol (binary mode)��XDEV�eXtended serial DEVice (a device which supports the P50X)��Xk83�eXtended k83 with 256 addresses capability��PT�Programming Track (also ASCII command to access the PT mode)��I2C�The communication bus used by Märklin between the different "white boxes"��ISA-bus�The most common communication bus on a PC��X-Bus�The communication bus used by Lenz among LZ100, LH100 and ...��X-B lite�Communication bus used for the LokMaus��Lok�Locomotive��Mag�Solenoid device (turnout or signal or relay) - from “electro-MAGnetic device”��FL�Function Light ("0"=Off, "1"=On. Default = “0”)��F1,F2,..�Extended functions ("0"=Off, "1"=On. Default = “0”)��D�Locomotive direction ("1"=forward, "0"=reverse. Default = “1”)��Sp�Locomotive speed (the number of operative levels depends on the protocol)��Color�Switching direction of a Mag ("1" or "G" or "g" = green or closed, "0" or "R" or "r" = red or thrown)��Status�Status of an output of a k83 or accessory devices ("0"=Off, "1"=On)��ICUM�Isa-bus Central Unit Modeltreno, first existing device featuring the P50X protocol��

As far as the RS-232 serial interface is concerned, in general the "eXtended serial Device" (XDEV) supports the following baud rates: 300, 600, 1200, 2400 (default), 4800, 9600, 14400, 19200, 28800 and 57600.

Baud rates higher than approx 14400 bps hardly make any sense - apart from a super fast reading of s88 status info.



The P50X protocol supports also a different “serial” device, i.e. the ISA-bus interface, in the case of a XDEV featuring both ISA-bus and serial interface (typically, a ISA-bus plug-in card like the Modeltreno ICUM).



Let us start with the description of the communication protocol between the XDEV and an external device (possibly, a PC).



As already said, the XDEV supports the official Märklin Interface protocol (what we call P50).

The support must be rather "high-fidelity", since it should also implement the non-documented commands: it seems that the CPU in the Interface does not check for each and every bit. For example, the standard 20h command ("cmd", for short) - which turns off a Mag is also understood by sending 24h or 28h, etc... In a word: a lot of commands have "mirrors".



In order to extend the P50, it is decided to use a single "lead-in" character: 58h (ASCII "X") or 78h (ASCII "x").

These values are not currently defined in the Märklin Interface protocol (the P50).

However, one can change this lead-in character to any other value (within a limited range) using the ASCII command PX.



After this first byte, next byte(s) specify the actual P50X cmd. The first byte of these (i.e., the first byte after the initial "x" or "X") also tells whether this is a P50X binary (P50Xb) or standard P50X ASCII cmd. The first kind is more useful when controlling the XDEV through a program, the latter is more useful for a user who wants to type commands at the keyboard.

The idea is: if this byte is bigger than 7Fh then the cmd is assumed to be in P50X binary format (P50Xb). If, on the contrary, it is less than 80h, then it is in ASCII format.



As an added convenience to the user, the “P50X only” mode can be forced by a special P50X cmd. This is:

"xZzA1"�“P50X only” mode On (turns off the P50)��"ZzA0"�“P50X only” mode Off (turns on the P50)��

After issuing “xZzA1” the leading “x” MUST be dropped. In particular, the "ZzA0” (“Off") cmd does NOT have to be leaded by an "x". This is so, since when the “P50X only” mode is On, no P50 cmds are allowed. Therefore, the "x" is not needed (and therefore not allowed). It is convenient to take advantage of the “xZzA1” command  (if the “P50X only” mode is off) if you use a standard terminal program to talk to the XDEV through the serial line: thereafter you won’t have to remember to type an “x” or “X” at the beginning of each ASCII P50X command.



P50X ASCII mode cmds syntax

As a rule, P50X ASCII cmds are NOT case sensitive: upper and lower case don't matter. The "xZzA1" and "ZzA0" cmds are the only exceptions to this rule.



Most P50X ASCII cmds accept parameters. Some of them are optional (and indicated between square brackets in the following). Also, spaces before parameters are skipped.

You can directly preceed a parameter with the character "$", should you want to specify it in hexadecimal notation (e.g. $F3), or "%" in the case of a binary value (e.g. %11000110), starting from the most significant bit. Leading 0’s can be skipped in every format (dec, hex or bin).

Internally, parameters are evaluated (converted from ASCII to binary) as 16 bit unsigned quantities. However, many commands only allow for a limited range of legal values (e.g. 0..255).



The # of parameters columns tells the *maximum* # of parameters: possible additional parameters are ignored!

Normally P50X commands are composed of 2 characters (plus leading “x” or “X”), but there are a few exceptions.

You can use one or more spaces or a comma as separator between parameters. Using a comma, you can add spaces only after the comma.

Example: supposing that the maximum number of parameters of an hypothetical command “XX” is 3, you can type the command as “XX”, “xX”, “Xx” o “xx” and, with its parameters, as:



xx parameter1, parameter2, parameter3

xx parameter1,     parameter2,parameter3

xx parameter1,parameter2,parameter3

xxparameter1, parameter2, parameter3

xxparameter1,parameter2,parameter3

xx parameter1 parameter2 parameter3

xxparameter1     parameter2 parameter3



Also, some cmds "understand" that you actually want to get some info, not to send a "real" cmd, if you limit your input to no parameters or to the very first (mandatory) parameter. For example, in order to turn on the lights, without changing the speed, of a Lok equipped with a standard Märklin decoder (set for address 1), you would issue command: "lm 1,,1" (or also, for example, "lm1, ,  1": spaces before parameters are skipped).

If, on the contrary, you only wanted to check the status of this Lok, you would issue command: "lm 1".



Max length of ASCII P50X commands is 62 characters (excluding the final CR). Only one command per line is allowed. In other words,each and every ASCII command must be followed by CR (Carriage Return), or hex 0Dh (decimal 13). No LF (Line Feed, hex 0Ah) character should be added after CR!!



Optional parameters are indicated in square brackets. For example:

YY	Parameter1[, Parameter2]



The reply of the XDEV to P50X ASCII commands is always terminated by the character “]” (prompt of the P50X ASCII cmds in normal mode). A program can use this feature in order to understand when the XDEV reply is terminated.  Moreover it is guaranteed that only one “]” character shall be sent by the XDEV as part of the reply: the very last character!



If at least one character of a P50X ASCII cmd has been sent through the RS-232 channel to the XDEV, then it is possible to use the standard BS (backspace, 08h) character in order to “erase” the previous character of this cmd.

Note: the XDEV does NOT send the usual “space + BS” in reply to this BS character (this sequence is usually sent to erase from the terminal screen the “backspaced-over” character). If desired, this “erasure” must be performed locally.



�In the following table the leading “X” is not shown. You can get rid of the leading “X” using the cmd “ZzA1”.



ASCII cmd�description�#parms�parameters�related binary cmd��������@�Forces a hardware reset.

The main software configuration (types of loks and accessory devices, LokMaus redirection, etc.)  is maintained. The configuration given by the command ZzA is lost.

The XDEV does not reply.�-�-�-��@@�same as '@', but also clears all status (RAM) data�-�-�-��������L…

(LM, LN, LX, LD, LE, ...)�Commands for Loks. The XDEV issues a reply (status) if Lok# is the only parameter.�����LM�Lok Märklin (old)

Lok#=0...255

Sp=0...15 (1=reverse dir)�3�Lok# [,Sp][,FL]�128 or 80h��LN�Lok Märklin (new)

Lok#=0...255

Sp=0...15 (1=reverse dir)�8�Lok# [,Sp][,FL][,D][,F1]...[,F4]�129 or 81h��LX�Lok XP (extended protocol XP1, to be documented)

Lok#=0...255

Sp=0...112 (1=emergency stop)�12�Lok# [,Sp][,FL][,D][,F1]...[,F8]�130 or 82h��LD�Lok DCC (7 bit addr)

Lok#=1...127

Sp=1 emergency stop

Sp=0...15 (14 steps decoders)

Sp=0...28 (27 steps Lenz mode)

Sp=0...29 (28 steps decoders)

Sp=0...127 (128 steps decoders)

see CD command for definitions

 (Also check the NMRA standard)�12�Lok# [,Sp][,FL][,D][,F1]...[,F8]�132 or 84h��LE�Lok DCC (14 bit addr)

Lok#=0...10239

Note: the first 127 addresses are different from those of the LD cmd!

In case of the Intellibox only addresses in range: 128..9999

should be used, as the address tells internally the address kind:

7-Bit = 1..127

14-Bit = 128..9999�12�Lok# [,Sp][,FL][,D][,F1]...[,F8]�133 or 85h��L?

(LM, LN, LX, LD, LE, ...)�Commands for deleting loks from the refresh cycle.�1 or 2�“-” zeroes the “global refresh flag” of the “?” protocol (just one command to that type of lok is sufficient to restart the refresh cycle for that protocol);

Lok#,“-” cancels Lok# from the refresh cycle;

“-a” removes all loks belonging to the “?” protocol from the refresh cycle.�-��5L�Lok via AP50 table�12�AP50 index [,Sp][,FL][,D][,F1]...[,F8]�141 or 8Dh��������C?

(CM, CN, CX, CD, CE, ...)�Commands for retrieving/redifining the configuration of a lok in the XDEV memory. To be documented in the manual of the particular XDEV. However we propose to use the 1st byte for storing D (bit#7) and Sp (Bits#6…#0) and the 2nd byte for storing F1…F8 (Bits#0…#7). Starting from the 3rd byte further status/config. info should be stored. In the ICUM case Bit#7 states whether this Lok is refreshed, Bit#5 equals FL. Furthermore in the case of DCC Loks, Bits #1,#0 identify the number of Sp steps used for this Lok (dec. 0…3 = 14, 27, 28, 128). Other bits are XDEV implementation dependent.���-��RC�Lists all loks presently inserted in the Refresh Cycle (protocol by protocol)�-�-�-��������KM�k83/84 Märklin

k83#=0…80 (not limited to 64!) trinary encoding.

Actually, k83# could also be used in full binary mode in order to achieve 256 possible “eXtended” Xk83’s�4�k83# [,Out#][,Color][,Status]�136 or 88h (write)

196 or C4h (read)��MT�Define min & max activation time for Märklin solenoid decoders using suitable units. Default and units are dependent on the XDEV.

ICUM and Intellibox defaults are:

unit 50 ms

min_time = 2 (2 units - 25ms = 75ms)

max_time = 100 (100 units - 25ms = 4.975s)�2�[min_time][,max_time]�-��AD�Accessory DCC

Acc#=0…511.�4�Acc# [,Out#][,Color][,Status]�137 or 89h (write)

197 or C5h (read)��5K�k83/Acc via AP50 table

Switches the accessory device #AP50_idx defined in the AP50 table. �4�AP50_idx [,Out#][,Color][,Status]�142 or 8Eh (write)

198 or C6h (read)��������RM�Define a “busy” (or reserved) status for Märklin accessory decoders.

Out#=0 or “f” or “F” means “free”

Out#=1 or “b” or  “B” means “busy”

This command (like RD and 5R) is to be used when activating routes from a computer. The XDEV will not manually switch “busy” accessory decoders.�5�K83#[,Out1][,Out2][,Out3][,Out4]�200 or C8h��RD�Define a “busy” (or reserved) status for Lenz/NMRA accessory decoders.

Out#=0 or “f” or “F” means “free”

Out#=1 or “b” or  “B” means “busy”�5�Acc#[,Out1][,Out2][,Out3][,Out4]�201 or C9h��5R�Define a “busy” (or reserved) status for accessory decoders defined in the AP50 table.

Out#=0 or “f” or “F” means “free”

Out#=1 or “b” or  “B” means “busy”�5�AP50 idx[,Out1][,Out2][,Out3] [,Out4]�202 or CAh��������FM�Functions Märklin (old protocol).

Fnc#=0...255 (0..80 if trinary mode only)�5�Fnc# [,F1]...[,F4]�138 or 8Ah��FD�Functions DCC (7 bit)

Fnc#=1...127�9�Fnc# [,F1]...[,F8]�139 or 8Bh��FE�Functions DCC (14 bit)

Fnc##=0...10239�9�Fnc# [,F1]...[,F8]�140 or 8Ch��5F�Functions via AP50 table�5�AP50 idx [,F1]...[,F4]�143 or 8Fh��������MA�Redefines the correlation between the position of the selector on every LokMaus and the real address (index in the AP50 table).

Position# = 1…8

AP50 idx  = 0…255

If called without parameters, it prints the whole correlation array.

If called with only the position parameter, it prints just that value.��[position#][, AP50 idx]�-��MS�Replies with the status of all LokMaus’.�-��-��������5P�Read/Set AP50 array

(see discussion of AP50 below)

AP50 idx and Real Lok # = 0…255

Protocol is a 3 bit value (0..7) and

Aux is a nibble�4�AP50 idx [,Protocol][,Aux] [,Real Lok #]�165 or A5h (write)

164 or A4h (read)��CFM�Configures to “all Märklin old” the AP50 array

Mag_type default at power up is  0, i.e. Märklin�1�[Mag_type]

0 = Märklin

1 = Lenz/NMRA�-��CFN�Configures to “all Märklin new” the AP50 array.�1�[Mag_type]

�-��CFD�Configures to the AP50 array as follows� INCORPORA Word.Document.6 \s ���No cmd for DCC Loks with address 0 should be sent in case of the Intellibox.�1�[Mag_type]



�-��������IP�Inter-process comm

(this currently is an ICUM only feature)�0/1�[text to be sent]

up to 8 characters can be sent.

For example:

Check status/Send n chars (max 8 chars)



Example.

On channel 1 (e.g. ISA bus) issue commands:

IPTest



IP

Rx: (none)

Tx: full (not sent) 



On channel 2 (e.g. RS-232) issue command:

IP

Rx: Test

Tx: full (not sent)�-��������SR�Dis/enable reset mode

Note: reset mode can be set independently in the two channels of the XDEV (serial and ISA-bus). Therefore s88 physical reading can be “without reset” only in the case of “both channels without reset”. If one or both channels require a “reading with reset”, the XDEV must read “with reset” and the “without reset” operation (OR logical operation) must be performed by the software.�1�[reset mode (Off=0, On=1)]�P50 cmd exists

[dec. 128 (Off) or 192 (On)]��SS�Read 1 s88 module, showing its status in a “binary like” form�1�s88 module# (1...31)�P50 cmd exists

(dec. 193 to 223)��SN�Read 1st n s88 modules, showing their status in a “binary like” form�1�# of s88 modules (1...31)�P50 cmd exists

(dec. 129 to 159)��SE�Read/Set s88 “half module” End value for continuous automatic reading.

half_s88End = number of half modules

If half_s88End=0 then

s88’s are read only when a SS or SN (or P50) command is issued

Else

s88’s are continuously read till the INT((half_s88End+1)/2)’th s88 module

Also check “events” commands�0/1�[half_s88End]



range: 0 (= Off) …62

example: half_s88End = 4 means the first 2 s88’s are continuously read.



default = 16�-��SH�Read/Set the physical number of half s88’s. An s88 read cmd involving an s88 half module # past this value shall be interpreted as a “non s88” sensor read cmd (e.g. LocoNet or X�Bus sensors). Therefore in this case half_s88End shall not be automatically adjusted.

This currently is an Intellibox only cmd.�1�half_s88_hardware



default = 62 (i.e 31 s88’s)�-��SX�Read/Set half_s88# for Timer and Counter.

The “timer” function calculates, for each of the 8 contacts of the selected half_s88 module, the total “on” time of that s88 input.

The “counter” function calculates, for each of the 8 contacts of the selected half_s88 module, the number of cycles “active”/“non active” undergone by each contact.

half_s88# = 0…62

0 = disabled�4�[half_s88# for Timer_RS232] [,half_s88# for Cnt_RS232] [,half_s88# for Timer_ISA] [,half_s88# for Cnt_ISA]



default = 1,1,1,1



Intellibox: only the first two parameters are supported!�-��ST�Read s88 timer



The value of the timer is a 16 bit integer. One count = about 50 ms.

Exact count time depend on SE cmd setting.�2�s88 timer [,Reset]



range s88_timer: 1…8

Reset = 1 resets the timer after reading�-��SC�Read s88 counter

Available (i.e., updated) only if the continuous automatic reading is enabled

The value of the counter is a 16 bit integer.�2�s88 counter [,Reset]



range s88_counter: 1…8

Reset = 1 resets the counter after reading�-��SM�Automatic switching of Mags via s88 modules (switchboard via s88).

Available only if the continuous automatic reading is enabled.

The 1st half s88 (8 contacts, #1…#8) switches the 1st accessory decoder (k83, k87, LS100, …), the 2nd half s88 (8 contacts, #9…#16) switches the 2nd accessory decoder and so on.

Odd contacts activate the green output, even contacts activate the red output.

Cmds for Mags are issued as if  they were P50 cmds, following the Mag definitions of the AP50 table.

All s88’s (including those interested by this automatic mode) may also be accessed by “standard” cmds.

- tot_dec is the number of accessory decoders that must be switched automatically via s88’s.

tot_dec = 1…62

If tot_dec = 0 the automatic switching mode via s88 is disabled.

- 1st_dec is the 1st accessory decoder automatically switched via s88’s.

1st_dec = 1…62�2�[tot_dec][,1st_dec]



default: 0,0





Example:

SM 4,2

would use 32 s88 contacts (all the contacts of the first two s88 modules) in oder to control the accessories (turnouts) connected to accessory decoders number 2, 3, 4 and 5 - i.e., accessory addresses 5..20.

�-��������.�Stop (Power Off)�-�-�166 or A6h

P50 cmd exists

(dec. 97)��Stop�Stop (Power Off)�-�-�166 or A6h

P50 cmd exists

(dec. 97)��!�Go (Power On)�-�-�167 or A7h

P50 cmd exists

(dec. 96)��Go�Go (Power On)�-�-�167 or A7h

P50 cmd exists

(dec. 96)��RT�allows the CTS line to be automatically enabled after a “Power Off”.

Note: the CTS line is disabled immediately after a Power Off (or a short, of course). This is what a 6020+6050 would do.

A 6021+6050 would disable the CTS line only after the first command to solenoid devices. �1�if 0, then permanently disabled, i.e. CTS is to be re-enabled by a manual device or a reset or by an ISA bus command.

If not 0, then CTS is disabled for the specified number of 50 ms units.

Default = 255, i.e. about 13 seconds.

The idea is to use this RT value in oder to let a program implicitly know (due to a timeout on the CTS line), that a Power Off has (probably) occurred.

Also check the events commands.�-��������Halt�Stops all Loks without Power Off�-�-�-��������Y�Status byte polling.

This command is very device dependent. Three bits are of general interest to all XDEV’s (bits are numbered from #0 to #7)

bit#7 P50X (=1 if P50 is disabled)

bit#6 Halt (=1 if halted)

bit#3 Power (=1 if XDEV is in Power-on)

bit#2 /Short (or “not short”, = 1 if a short circuit did not occur)�-�-�162 or A2h��������ID�Read/Set idle flags.

Specifies default 'idle' message.

Type_of_idle_signal is a byte

bit#0 Märklin idle message

bit#2 Lenz idle message�1�[type_of_idle_signal]



default: “ID 4”

If “ID 5”, both idle signals are present�-��NR�No Refresh. This cmd switches On (Flag=0) or Off (Flag=1) the refresh cycle. Default: refresh cycle enabled�1�[flag]�-��PI�“Pilot”. Lists currently active control devices - and the controlled Lok (showing the AP50 index of this Lok)�0�-�205 or CDh��������B�Set baud rate. The baud rate is actually changed AFTER the last character of the reply (“]”)�0/1�Baud rate



The baud rate is specified like in: "B 9600".�-��������V�Read XDEV version #�0�-�160 or A0h��������H or ?�Help�0�(note: all help commands accept either an '?' or an 'H' as 1st char)�-��HL�Help on Loks�0�-�-��HK�Help on k83/84�0�-�-��HF�Help on function dec�0�-�-��HA�Help on accessories�0�-�-��HC�Help on consists�0�-�-��������HM�Help on LM�0�-�-��HN�Help on LN�0�-�-��HX�Help on LX�0�-�-��HR�Help on LR�0�-�-��HD�Help on LD�0�-�-��HE�Help on LE�0�-�-��������ZzA�P50X mode only (On/Off) or Standard P50 mode Off/On

(case sensitive!)�1�(P50X mode only Off=0, On=1)�-��PX�Change P50X leading chr. Accepted values are: from 50h to 5Fh (80,…,95 decimal) and 0

If it is set to a value 50h..5Fh, then also values 70h..7F are accepted as lead-in characters (i.e., the lower case version).�1�P50X_lead-in_char (default $58 or "X")

if = 0, then P50X is disabled.

It can be re-enabled only by forcing an hardware reset.�161 or A1h��������PT�Enters the PT mode of the P50X�-����PD�“main line programming” for loks.

Programs the CV reg# of the decoder dec# with the “value”. 7 bit addressing only.

Dec# = 1…127�3�dec#, reg#, value���PE�“main line programming” for loks.

Programs the CV reg# of the decoder dec# with the “value”. 14 bit addressing only.

Dec# = 0…10239

In the Intellibox only values 128..9999 should be used.�3�dec#, reg#, value���PA�“main line programming” for accessory decoders.

Programs the CV reg# of the decoder dec# with the “value”.

Dec# = 0…511�3�dec#, reg#, value���������AE�Reserved for future implementations�����AS�Reserved for future implementations�����AA�Reserved for future implementations�����AP�Reserved for future implementations�����AN�Reserved for future implementations�����AR�Reserved for future implementations�����AM�Reserved for future implementations�����AF�Reserved for future implementations�����HP�Reserved (command for heap control) - ICUM only�����HPC�Reserved (command for heap control) - ICUM only�����HP@�Reserved (command for heap control) - ICUM only�����

With the "IP" commands a communication across the two XDEV interfaces (serial and ISA-bus) is possible. For example, one can send a short message (up to 8 chars) to the ISA-bus interface from the RS-232 interface - and vice versa. The message must start IMMEDIATELY after the "IP" characters. If you issue the "IP" cmd without parameters (i.e., without following it with some ASCII chars), then you'll get to read the status of "your side". In other words, you'll be able to read an eventual incoming message and to know whether the message you eventually sent has been received.



The "RC" cmd is very useful for debugging purposes: it lists, for each protocol, the Loks currently being refreshed in the refresh cycle.



Programming Track (PT) commands

Commands are designed to fit with the “Recommended Practice 9.2.3” of the NMRA standard.

Main line programming has already been explained in the cmds PD, PE, PA.

The PT cmd can be issued by both serial and ISA-bus interfaces. Generally, when a PT cmd is issued, for safety reasons the power output of the XDEV is switched off. The other interface (serial or ISA) accepts bytes only till its buffer is full. (In the Intellibox case this is not true: the main line power is not switched off: symultaneous main line and Programming Track operation is possible.)

When in PT mode, the XDEV recognizes and executes PT-related cmds only .

The PT mode is concluded with an “E” (end) cmd.

The reply of the XDEV to P50X ASCII commands in PT mode is always terminated by the character “*” (prompt of the P50X ASCII cmds in PT mode). A program can use this feature in order to understand when the XDEV reply is terminated.  Moreover only one “*” character can be included in the XDEV reply, i.e. the last one!

We’d like to remind that, in case also the standard P50 is active, an initial “x” chr must be issued before the “real” cmd.

No P50Xb commands for the PT mode are currently defined. Therefore, P50X ASCII cmds must be used.



E�Quits the PT mode of the P50X (End)�-����<CR>�Verifies if short-circuits are present on the Programming Track�-����R..., W...�Read/Write commands, where ... is the mode.

(for parameters, use leading '$' for hex and '%' for binary)�1-3����RA �Read Address in “address only mode”

option = 0..31 �1�[option]���WA�Write Address in “address only mode”.

value = 0..255, option = 0..31�2�value [, option]���RR�Read Register in “register mode”

reg# = 1..8, option = 0..31�2�reg# [, option]���WR�Write Register in “register mode”

reg# = 1..8, value = 0..255,

option = 0..31�3�reg#, value [, option]���RP�Read CV in “paged CV addressing”

CV# = 1..1024, option = 0..31�2�CV# [, option]���WP�Write CV in “paged CV addressing”

CV# = 1..1024, value = 0..255, option = 0..31�3�CV#, value [, option]���RD�Read CV in “direct mode” or “bit mode”.

CV# = 1..1024, option = 0..31

If option = 1 the reading operation is performed in byte mode.�2�CV# [, option]���WD�Write CV in “direct mode” or “bit mode”.

CV# = 1..1024, value = 0..255, option = 0..31�3�CV#, value [, option]

���QA�Address Query.

Reads address (reg/CV #1). Use with old decoders. Employs the “Address query” packet.

option = 0..31

Address must be 7 bit and from 1 to 111.�1�[option]���QD�Query Direct: does the decoder support direct (bit) mode?�-����CA�Convert Address. 

Converts 14 bit address (0..10239) to CV17/18 format�1�address���

“Option” can be any sum of the following values

Option�Address/Register/Paged�Direct��	1�useful with old Lenz decoders (“power cycle” after the “page preset”)�byte by byte reading��	2�always use a “page preset”�not used��	4�never use a “page preset”�not used��	8�increases the number of resets to 20�( see previous column��	16�no “final reset”�( see previous column��



P50Xb binary mode cmds syntax

As a general rule, P50X binary commands are replied by the XDEV with one byte, unless a longer reply is required by the particular command (typically reading commands). When the reply is composed by one byte, this is normally “00h” unless an error is recognized. In case of error the command is rejected.

Error codes are

error code�description��01h�generic syntax error��02h�parameter out of range��others�reserved by the XDEV��

In case of reading commands, the “00h” byte is not sent by the XDEV.

The idea is: all P50X (therefore also P50Xb) commands issue a reply. However, if the P50Xb command itself already supplies a reply, then there is no need to add a final 00h byte.



All currently defined P50Xb commands are of a fixed length. However, there are internal predispositions for eventual future P50Xb commands of variable length. These commands shall have the following syntax:

	cmd_byte, cmd_length, parameter #1, ..., parameter #n

cmd_length shall be equal to the total number of parameters accepted by that particular cmd.



In the following table the field “# bytes” indicates the total number of bytes including the cmd byte (but excluding the eventual lead-in “x” or “X” byte).



Binary cmd�description�#bytes�parameters�related ASCII cmd��166 or A6h�Stop (Power Off)�1�-�. or Stop��167 or A7h�Go (Power On)�1�-�! or Go��165 or A5h�Set AP50 array

(see section below)



Parm1

Bit#0, Bit#1, Bit#2    Protocol

Bit#3    if =1 the command is redirected to the Real Lok # of parm2

Bit#4    type of Mag decoder, 0 = Märklin, 1 = DCC

Bit#5    if = 1 a function command must be sent to the track

Bit#6    reserved for future implementations (use Bit#6=0)

Bit#7    type of function decoder, 0 = Märklin, 1 = DCC



Parm2

Real Lok #�3�AP50 idx, Parm1, Parm2�5P��164 or A4h�Read AP50 array

The XDEV replies with 2 bytes

(see Parm1 and Parm2 of the 97h cmd). No final 00h is sent!�1�AP50 idx�5P��160 or A0h�Read XDEV version #

Depends on the particular XDEV.

The XDEV replies with two bytes which express in packed BCD format the major and minor version number�1��V��161 or A1h�Change P50X leading char. Possible values are: from 50h to 5Fh (80,…,95 decimal) and “0”.�1�P50X_lead-in_char (default $58 or "X")

if = 0 P50X is disabled. It can be re-enabled only by forcing a hw reset.�PX��162 or A2h�Send status byte.

This command is very device dependent. Three bits are of general interest to all XDEV’s (bits are numbered from #0 to #7)

bit#7 P50X (=1 if P50 is disabled)

bit#6 Halt (=1 if XDEV in halt mode)

bit#3 Power (=1 if XDEV is in Power-on)

bit#2 /Short (or “not short”, = 1 if a short circuit did not occur)

The XDEV replies with one byte

(the very status byte)�1�-�Y��128 or 80h�Command for Lok - old Märklin type

The Sp byte contains the Speed.

Sp = 1 is “change Direction”

Sp=0...15 (14 steps decoders)�6�
address, 00h, Sp, Flags*, F1
_
4�LM��129 or 81h�Command for Lok - new Märklin type

The Sp+D byte contains the Speed in bits from #0 to #6 and the absolute Direction in Bit#7 (1 = forward)

Sp = 1 is “change Direction”

Sp=0...15 (14 steps decoders)�6�
address, 00h, Sp+D, Flags*, F1_
4�LN��130 or 82h�Command for Lok - Modeltreno/Uhlenbrock XP type (to be documented)

The Sp+D byte contains the Speed in bits from #0 to #6 and the absolute Direction in Bit#7 (1 = forward)

Sp = 1 is “emergency stop”

Sp=0...112 (113 steps decoders)�6�a
ddress, 00h, Sp+D, Flags,* F1_
8�LX��132 or 84h�Command for Lok - DCC 7 bit type

The Sp+D byte contains the Speed in bits from #0 to #6 and the absolute Direction in Bit#7 (1 = forward)

Sp = 1 is “emergency stop”

Sp=0...15 (14 steps decoders)

Sp=0...28 (27 steps Lenz mode)

Sp=0...29 (28 steps decoders)

Sp=0...127 (128 steps decoders)

see CD command for definitions

 (see also NMRA standard)�6�
address, 00h, Sp+D, Flags*, F1_
8�LD��133 or 85h�Command for Lok - DCC 14 bit type

The Sp+D byte contains the Speed in bits from #0 to #6 and the absolute Direction in Bit#7 (1 = forward)

Sp = 1 is “emergency stop”

Sp=0...15 (14 steps decoders)

Sp=0...28 (27 steps Lenz mode)

Sp=0...29 (28 steps decoders)

Sp=0...127 (128 steps decoders)

see CD command for definitions

 (see NMRA standard)�6�address_low, a
ddress_high, Sp+D, Flags*, F1_
8�LE��141 or 8Dh�Command for Lok - from AP50 table

The Sp+D byte contains the Speed in bits from #0 to #6 and the absolute Direction in Bit#7 (1 = forward)

The meaning of Sp = 1 is dependent on the protocol.

Sp=0...15 (14 steps decoders)�6�address, 00h, Sp+D, Flags*, F1
_
8�5L

also standard P50 Lok commands��136 or 88h�Command for switching Mag accessories Märklin.

Status:

Bit#0    Color (closed/thrown)

Bit#2,1 Decoder output # (0 to 3)

Bit#3    Status (On/Off)�4�address, 00h, Status�KM

(read & write)��137 or 89h�Command for switching Mag accessories DCC

Status:

Bit#0    Color (closed/thrown)

Bit#2,1 Decoder output # (0 to 3)

Bit#3    Status (On/Off)�4�address1, address2, Status�AD

(read & write)��142 or 8Eh�Command for switching Mag accessories via AP50 table

Status:

Bit#0    Color (closed/thrown)

Bit#2,1 Decoder output # (0 to 3)

Bit#3    Status (On/Off)�4�address, 00h, Status�5K

(read & write)��196 or C4h�Send status of Mag accessories Märklin.

The answer is one byte only: Stat.

Stat is composed by one byte

Bit#0,#2,#4,#6 Color of outputs 1, 2, 3, 4, respectively

Bit#1,#3,#5,#7 Busy(1)/Not busy(0) status of outputs 1, 2, 3, 4, resp.�3�address, 00h�KM

(read & write)��197 or C5h�Send status of Mag accessories DCC

The answer is one byte only: Stat.

Stat is composed by one byte

Bit#0,#2,#4,#6 Color of outputs 1, 2, 3, 4, respectively

Bit#1,#3,#5,#7 Busy(1)/Not busy(0) status of outputs 1, 2, 3, 4, resp.�3�address1, address2�AD

(read & write)��198 or C6h�Send status of Mag accessories via AP50 table

The answer is one byte only: Stat.

Stat is composed by one byte

Bit#0,#2,#4,#6 Color of outputs 1, 2, 3, 4, respectively

Bit#1,#3,#5,#7 Busy(1)/Not busy(0) status of outputs 1, 2, 3, 4, resp.�3�address, 00h�5K

(read & write)��200 or C8h�Define a “busy” (or reserved) status for Märklin accessory decoders.

This command (like 201 and 202) is to be used when activating routes from a computer. The XDEV will not manually switch “busy” accessory decoders
 (but is shall inform the PC of this attempt: check the events cmds)
.

Busy_byte follows the rules of the replied byte of cmds 196, 197 and 198.

Bit#1,#3,#5,#7 Busy(1)/Not busy(0) status of outputs 1, 2, 3, 4, resp.

Bit#0,#2,#4,#6  not used�4�address,
 
00h
, busy_byte�RM��201 or C9h�Define a “busy” (or reserved) status for Lenz/NMRA accessory decoders.
 See also cmd 200.


Busy_byte follows the rules of the replied byte of cmds 196, 197 and 198.

Bit#1,#3,#5,#7 Busy(1)/Not busy(0) status of outputs 1, 2, 3, 4, resp.

Bit#0,#2,#4,#6  not used�4�
address_low
, address_high
, busy_byte�RD��202 or CAh�Define a “busy” (or reserved) status for accessory decoders defined in the AP50 table.
 
See also cmd 200.


Busy_byte follows the rules of the replied byte of cmds 196, 197 and 198.

Bit#1,#3,#5,#7 Busy(1)/Not busy(0) status of outputs 1, 2, 3, 4, resp.

Bit#0,#2,#4,#6  not used�4�
address, 
00h
,busy_byte�5R��138 or 8Ah�F
unctions Märklin (old protocol)



fnct_byte = 0
,0
,0
,0
,F4,F3,F2,F1
�4�
address, 
00h
,
 
fnct_byte�FM��139 or 8Bh�Functions DCC (7 bit)

fnct_byte = F8,F7,F6,F5,F4,F3,F2,F1�4�address, 
00h
, fnct_byte�FD��140 or 8Ch�Functions DCC (14 bit)

fnct_byte = F8,F7,F6,F5,F4,F3,F2,F1�4�
address_low
, address_high
, fnct_byte�FE��143 or 8Fh�Functions via AP50 table

fnct_byte = F8,F7,F6,F5,F4,F3,F2,F1�4�
address, 
00h
, fnct_byte�5F��204 or CCh�Is there an event?

The XDEV replies with 
*
one
*
 byte where
 these bits only (if set to 1) have the following meaning
:

bit #0:	at least one event for Lok occurred;

bit #1:	at least one event for Mag occurred 

bit #2:	at least one event for 
feedback modules



bit #3:
 
	
there *has been* (not *is*!) a Power Off condition



bit #4: 
	
an attempt
 was made at switching an accessory curre
n
t
ly defined as 
“busy
”
 (
reserved)
�1�-�-��205 or CDh�“Pilots”. The XDEV replies with
 a f
irst byte which can be 0FFh (which means: end of answer)
. If it is not 0FFh, then this 
byte tells the 
controlling device Id
. Two more bytes shall be sent, telling the Lok number being controlled by this device
.


Now the procedure restarts:
 
a new 
“
first byte
”
 shall be sent (eventually 0FFh)
, etc...



Check also the 
cmd 
203.
�
1
��PI��206 or CEh�Events related to 
accessories (turnouts, etc...)
. 
Similarily to the cmd 205, 
t
he XDEV replies with 
a first byte
 which can be 0FFh 
(= end of reply) or
 not. If not, then th
is
 
byte tells the
 
address of the accessory decoder. The next byte tells the new status o
f
 this accessory decoder
. The f
or
mat is the same 
used in the
 cmds 1
9
6,
 197 and 198.



Now the procedure restarts:
 
a new 
“
first byte
”
 shall be sent (eventually 0FFh)
, etc...
�
1
��-��207 or CFh�Events related to 
s88 feedback modules
.
 
Similarily to the cmd 205 and 206
,
 
t
he XDEV replies with 
a first byte
 which can be 0FFh 
(= end of reply) or
 not. If not, then th
is
 
byte tells the
 
s88 module number
, of
 which the subsequent two bytes shall tell 
the new status
.



Now the procedure restarts:
 
a new 
“
first byte
”
 shall be sent (eventually 0FFh)
, etc...
�
1
��-��20
3
 or 
C
B
h�
Read status of a Lok through its AP50 index
.
�
2
��-��
144 or 90h
�
Read configuration 
and status 
of a Maerklin old Lok
.



The XDEV answers with a first byte which c
an be 
00h - in which case there is configuration data available for this 
Lok and it shall be sent with the next t
hree bytes
 - or be different fr
om 00h - in which case there is no configuration data available for this Lok
.
�
3
�
address, 00h
�
CM
��
14
5
 or 9
1
h
�
Read configuration 
and status 
of a Maerklin 
n
ew
 Lok
.



The XDEV answers with a first byte which c
an be 
00h - in which case there is configuration data available for this 
Lok and it shall be sent with the next t
hree bytes
 - or be different fr
om 00h - in which case there is no configuration data available for this Lok
.
�
3
�
address, 00h
�
CN
��
14
6
 or 9
2
h
�
Read configuration 
and status 
of a 
M
odeltreno
/
Uhlen
brock XP Lok
.



The XDEV answers with a first byte which c
an be 
00h - in which case there is configuration data available for this 
Lok and it shall be sent with the next t
hree bytes
 - or be different fr
om 00h - in which case there is no configuration data available for this Lok
.
�
3
�
address, 00h
�
CX
��
14
8
 or 9
4
h
�
Read configuration 
and status 
of a 
DCC 7-bit
 Lok
.



The XDEV answers with a first byte which c
an be 
00h - in which case there is configuration data available for this 
Lok and it shall be sent with the next t
hree bytes
 - or be different fr
om 00h - in which case there is no configuration data available for this Lok
.
�
3
�
address, 00h
�
CD
��
14
9
 or 9
5
h
�
Read configuration 
and status 
of a 
D
CC 
14
-bit
 Lok
.



The XDEV answers with a first byte which c
an be 
00h - in which case there is configuration data available for this 
Lok and it shall be sent with the next t
hree bytes
 - or be different fr
om 00h - in which case there is no configuration data available for this Lok
.
�
3
�
address
_low
, 
address_high
�
C
E
��
1
5
2
 or 9
8
h
�
Write
 configuration 
and status 
of a Maerklin old Lok
.



Sp
+D holds the 
S
peed and Dir
ection (if s
upported by the Lok protocol).


F1
_8 hold
s the status of
 up to 8 
auxiliary 
functions
.


CfgFla
gs holds XDEV dependend data. In the ICUM
 case:


bit #7 = status of FL function


b
it #5 = set if Lok in refresh cycle


b
it #2..0
 = 
(for DCC Loks: # of speed steps = 
0..3 = 
1
4, 27,.
28, 128)
�
6
�
address, 00h
, Sp+D, F1_
8
, CfgFlags
�
CM
��
1
5
3
 or 9
9
h
�
Write
 configuration 
and status 
of a Maerklin 
new
 Lok
.



Sp
+D holds the 
S
peed and Dir
ection (if s
upported by the Lok protocol).


F1
_8 hold
s the status of
 up to 8 
auxiliary 
functions
.


CfgFla
gs holds XDEV dependend data. In the ICUM
 case:


bit #7 = status of FL function


b
it #5 = set if Lok in refresh cycle


b
it #2..0
 = 
(for DCC Loks: # of speed steps = 
0..3 = 
1
4, 27,.
28, 128)
�
6
�
address, 00h
, Sp+D, F1_
8
,
 CfgFlags
�
CN
��
1
5
4
 or 9
A
h
�
Write
 configuration 
and status 
of a M
odeltreno
/Uhlen
brock XP Lok
.



Sp
+D holds the 
S
peed and Dir
ection (if s
upported by the Lok protocol).


F1
_8 hold
s the status of
 up to 8 
auxiliary 
functions
.


CfgFla
gs holds XDEV dependend data. In the ICUM
 case:


bit #7 = status of FL function


b
it #5 = set if Lok in refresh cycle


b
it #2..0
 = 
(for DCC Loks: # of speed steps = 
0..3 = 
1
4, 27,.
28, 128)
�
6
�
address, 00h
, Sp+D, F1_
8
,
 CfgFlags
�
CX
��
1
5
6
 or 9
C
h
�
Write
 configuration 
and status 
of a 
DCC 7-bit
 Lok
.



Sp
+D holds the 
S
peed and Dir
ection (if s
upported by the Lok protocol).


F1
_8 hold
s the status of
 up to 8 
auxiliary 
functions
.


CfgFla
gs holds XDEV dependend data. In the ICUM
 case:


bit #7 = status of FL function


b
it #5 = set if Lok in refresh cycle


b
it #2..0
 = 
(for DCC Loks: # of speed steps = 
0..3 = 
1
4, 27,.
28, 128)
�
6
�
address, 00h
, Sp+D, F1_
8
, CfgFlags
�
CD
��
1
5
7
 or 9
D
h
�
Write
 configuration 
and status 
of a 
DCC 14-bit
 Lok
.



Sp
+D holds the 
S
peed and Dir
ection (if s
upported by the Lok protocol).


F1
_8 hold
s the status of
 up to 8 
auxiliary 
functions
.


CfgFla
gs holds XDEV dependend data. In the ICUM
 case:


bit #7 = status of FL function


b
it #5 = set if Lok in refresh cycle


b
it #2..0
 = 
(for DCC Loks: # of speed steps = 
0..3 = 
1
4, 27,.
28, 128)
�
6
�
address, 00h
, Sp+D, F1_
8
, CfgFlags
�
CE
��
������



Flags
:


the 
“Flags
”
 parameter of the Lok commands is to be interpreted as:



bit #0	status of the FL function (usually the Lok lights)


bit #
6	set if thefollowing
 F1_8 (or F1_4) byte is to be used (it contains new/valid data)


b
it #7	set if the 
Direction bit (
bit #7 of the 
Sp+D parameter) is to be used


o
ther bits currently do not hold 
valid data. Please set these to 0.








Hints on s88 modules

s88 modules related cmds need some explanation. The XDEV, if so configured, reads s88 modules in a special way. This allows one to use extra features.



ATTENTION: the status of s88 modules is duplicated internally for the two communication channels (ISA bus and RS-232). Therefore, an "s88 read with reset" cmd issued from the ISA bus shall NOT erase any contact closure info as far as the RS-232 interface is concerned.



Let's start from the basic facts. s88 modules are made of a long shift register. The unit commanding the s88

modules (the Interface, in the Märklin case) can perform a "parallel load" of this shift register. The load is from the input flip-flops. The commanding unit can also reset the flip-flops.



After the parallel load cycle, a shifting of the shift register is performed in order to read all s88 contacts. The 6050 Interface performs this with a clock of 10 Khz. In the ICUM and Intellibox case a slightly lower clock rate is used.



However, if properly configured to do this, the XDEV shall perform all the operations needed in order to read the status of each and every s88 module input contact not only when instructed to do so by an s88 command (either P50 or P50X). In fact, in such a case, the XDEV shall continuously perform these read cycles. This is useful for two reasons:

the XDEV can detect and report eventual On/Off cycles on a limited number of s88 contacts;

the XDEV can immediately begin a new read cycle, without having to wait for the data from the old cycle to reach the PC.

Therefore, the (sustained) s88 reading speed is much higher, even at 2400 bps, than a Märklin Interface.

Furthermore, you can read s88 modules “à la events”, thus greatly speeding up the whole s88 reading process.



s88 Timers and s88 Counters in the XDEV monitor, respectively, how long a given contact has been in the On ("closed") condition and how many On/Off cycles a contact has performed. The "SX" command allows you to specify the group of consecutive 8 inputs from which this data is to be collected. Specifying only "SX" shall show you the current status. A value of 0 shall turn the corresponding item Off. Values between 1 and 62 will tell the XDEV to collect data from the lower (if odd) or higher (if even) part of the s88 module with number = int((parameter+1)/2).

For example: "SX 1,1" tells the XDEV to collect counters and timers data of the RS232 interface from the lower half of the first s88 module. Therefore, reading from the RS232 the value of Timer #1, with "ST 1", shall tell you how long (total time) contact #1 of the first s88 module has been closed. The returned value is to be converted in an absolute time value multiplying it by approx 50 ms (milliseconds) - this value depends on the “SE” cmd setting.

The returned value is a 16 bit unsigned integer.



This continuous reading of s88 modules can be turned Off by means of the "SE" cmd. This cmd actually also serves a further purpose. In fact, in order to further speed up the reading of s88 modules, you can tell the XDEV how much of them to continuously read. The minimum practical value is 2 (cmd "SE 2"), which - with the same convention used above - implies: read only the first s88 module (i.e., the first two groups of 8 inputs). The XDEV default is 16 (for 8 s88 modules).

If requested to read more than this, the XDEV shall automatically adjust this parameter.

Anyway, in order to switch off the continuous reading, you must specify "SE 0". If you do this, continuous reading shall stop. An s88 read procedure shall be performed only when instructed to do so by a P50 or P50X cmd and this shall not cause an automatic adjustement of the SE parameter - which sall stay at 0.



         

AP50 redirection array

The AP50 is the “redirection array" of the P50.

This array is used in order to expand the standard Märklin Interface protocol, without having to resort to the P50X. This is useful, since there is a lot of software which uses this RS-232 protocol and which probably doesn't know anything about the XDEV and P50X.

The idea is to allow for up to 256 Lok numbers and for 256 function decoder numbers. Therefore, the second byte of the related cmds is not limited to the range 1..80, but can use any single byte value (0..255).

An implicit assumption of the AP50 array is that  Lok decoders support 14 operative levels + Stop + Chng Dir. Even decoders with built-in absolute direction information (like Lenz/NMRA decoders) are steered “P50 style”.



Internally, these cmds are interpreted by the XDEV by looking at the AP50 array. This array lists, for every Lok, every Function decoders (and every k83 decoder):

the actual protocol of the Lok (Märklin old/new, XP, DCC, ...);

the real number of the Lok;

if the accessory decoder cmd is to be sent to Märklin (k83/k84) or to DCC accessory decoders;

if the function cmd should be sent to Märklin or to DCC decoders;

if a function cmd must also be sent to the Lok.



The P50 array is read and set by means of the "5P" cmd (and by related P50Xb cmds). This command accepts from 1 to 4 parameters. The first one is the index in the P50 array (obviously, this array holds 256 elements, numbered from 0 to 255). If only this first parameter is specified, then you'll read the status of the corresponding entry.

The second parameter specifyes the protocol of the lok:

0�Märklin Old��1�Märklin New��2�Modeltreno/Uhlenbrock XP��3�reserved for future implementations (e.g. Selectrix)��4�DCC 7 bit��5�DCC 14 bit��6�reserved for future implementations (e.g. FMZ)��7�reserved for future implementations��

The third parameter, called Aux, specifies 4 bit flags (a nibble). Starting from the least significant bit, these mean:

solenoid device (decoder) type: 0 = Märklin, 1 = DCC

set if function cmd must (also) feed F1..F4 of corresponding Lok

not used

function type: 0 = Märklin, 1 = DCC



The fourth parameter specifies the (eventually different from the P50 index) Lok number. If not specifyed, this "renumbering" feature is disabled.



As a startup (Power Up) default, the XDEV defines “all Märklin New” loks and solenoid devices of the Märklin type.



For example, in order to change the P50 array so as to be able to use a normal Märklin Interface cmd to control a DCC Lok with "real" address 4 through commands issued to Lok number 4, you would issue the P50X cmd:

"5P 4, 4".



The "5L", "5K" and "5F" cmds allow you to send the corresponding Märklin Interface commands (P50) even through the P50X.



The AP50 array is also used to redirect commands issued by conventional devices connected (for backwards compatibility) to the XDEV. For example, the ICUM features a LokMaus interface and an I2C bus. Commands for loks and Mags controlled by these “manual” devices are redirected through the AP50 array so that it is possible to steer, e.g., a Märklin lok #4 and a DCC lok#5 with a Control 80f or a LokMaus.





Commands for events

Differently from other protocols (e.g. the Lenz LI100 protocol), in the P50X, as well as the P50, the XDEV is allowed to send information to the computer only in case this info is requested. For this reason we introduced the concept of “event”. “Events” are:

a command from a “manual” control device (a Märklin C80f or a LokMaus or, eventually, a Märklin Interface connected to the XDEV, or...) which is controlling a lok;

a “manual” cmd for Mag (including Märklin Keyboard, Switchboard, Memory or, eventually, a Märklin Interface connected to the XDEV);

a change of an input of a feedback module;

a Power Off condition is (was) active;

there has been an attempt at switching a “reserved” (or “busy”) accessory.






The 
EVENTS.BAS program is an example of how to use this events cmds.






While reading the s88 modules 
“
à la events
”
, we suggest - as a safety measure - to read them once in a while using the standard (P50
 or P50X) technique. This 
“old style reading
”
 would be mandatory at program start!


If an 
“
old st
yle reading
”
 is performed, 
eventually pending 
s88 e
vents are cancelled.







Tips and Tricks

Using a serial communication channel, it is possible to control if the only P50X is active or if both P50 and P50X are active. Send the two bytes 58h e 0Dh (ASCII characters "X" and CR (Carriage Return)).

XDEV configured for P50 e P50X: the XDEV reply is CR (or double CR when a "CT 1" P50X command has been issued), followed by the prompt "]".

XDEV configured for the P50X only: the XDEV reply is "  ^  Syntax Error" (two blanks, "^", two blanks, "Syntax Error"), followed by CR and "]".

XDEV configured for the P50 only (cmd PX $0): the XDEV does not reply. Actually, a real 6050/1 should "digest" the command as if it was a 48h, 0Dh, or: F4,...,F1 = 1000 for the function decoder #13. This is the only case where the behaviour of the XDEV is different from the that of the 6050/1. However this is not a "standard" P50 command.





A88 commands (confidential information)

a88 modules are hardware modules which provide 16 low-power outputs (typical usage: LED drivers or low power relais). They are ment to provide a low cost solution to making your own “control panel” - or, eventually, they could work as low cost accessory decoders.

They are to be connected to the s88 connector of the XDEV. Eventual s88 modules are to be connected to the appropriate connector which is present on the first a88 module. This module differs slightly - or has to be configured differently - from the remaining a88 modules.



AE�Defines the number of a88 modules (similar to the “SE” cmd for s88’s)�1�[# of a88 modules (1...16)]



default: 0�?��AS�Configuration of one a88 module, i.e., it sets the outputs of an a88 module.



a88# = 1…16

conf_word is a 16 bit number, conveniently indicated in binary notation.

LSB is output #1, MSB is output #16�2�a88# [,conf_word]



example:

AS 1,%1010000011100110

sets the outputs of the

a88 module #1 (outputs 1,…,8 & 9,…,16) = 01100111 00000101���AA�Configuration of **one** output of one a88 module

a88# = 1…16

Out# = 1…16

If the only a88# parameter is specified this command works as the AS cmd, showing the current status.

If present, both Out# and Status must be specified.��a88#[,Out#,Status]���AP�Configuration of one pair of outputs of one a88 module.

a88# = 1…16

pair# = 1…8

The reply from the XDEV (in case of absence of the last 2 parameters) shows the status of the pairs. If a Color cannot be recognized, a “0” or “1” Color is issued.

See also the “AM” cmd.��a88#[,pair#,Color]



example:



AS 1,%1101



AS 1

a88 module #1 (outputs 1,…,8 & 9,…,16) = 10110000 00000000



AP 1,1,r



AS 1

a88 module #1 (outputs 1,…,8 & 9,…,16) = 01110000 00000000



AP 1

a88 module #1 (output pairs 1,…,4 & 5,…,8) = R 1 0 0  —  0 0 0 0

���AN�Configuration of more than one a88 modules.

If “first_a88#” is the only parameter,

then

the command returns the configuration of all a88’s from the 1st one to the “first_a88#”-th.

Else

starting from the “first_a88#”-th a88, the conf_word_# are used to configure the a88’s sequentially.



conf_word_# is a 16 bit number, conveniently indicated in binary notation.

LSB is output #1, MSB is output #16��first_a88#[,conf_word_1] [,conf_word_2]… [conf_word_n]���AR�Resets all outputs of the a88 modules�-����AM�Automatic (implicit) monitoring of Mags via a88 modules. P50 cmds to Mags are echoed by a88’s.

The 1st half a88 (8 outputs, #1…#8) monitors the 1st accessory decoder (k83, k87, LS100, …), the 2nd half a88 (8 outputs, #9…#16) monitors the 2nd accessory decoder and so on.

Odd outputs are activated by “green” position, even outputs are activated by “red” position.

Mags are monitored following the Mag definitions of the AP50 table.

All a88’s (including those interested by this automatic mode) may also be accessed by “standard” cmds.

- tot_dec is the number of accessory decoders that must be switched automatically via s88’s.

tot_dec = 1…32

(max # of a88’s is 16, each one can monitor 2 accessory decoders)

If tot_dec = 0 the automatic monitoring mode is disabled.

- 1st_dec is the 1st accessory decoder to be monitored.

1st_dec = 1…32�2�[tot_dec][,1st_dec]



default: 0,0���AF�Updates the status of Mags to the a88’s (only after an AM cmd).�-����



Command buffering

Both the ICUM as well as the Intellibox have internal buffers for the incoming data (command) stream.

This feature is not always to the advantage of the program. Therefore, we tried to keep the size of these buffers very limited. This amounts to a total of approx 8 bytes + one complete command.



The issues:

- if you issue Lok commands through P50 commands, then, depending on the Lok protocol, while the commands themselves are pretty short (two bytes), execution of these commands can be relatively “slow” (e.g. Maerklin new data format). Therefore, up to approx 5 commands can be sent stright away (‘cause of internal buffering), the sixth command, should it be, for example, an s88 read command, shall take a fairly long time to execute.

- if you issue P50X(b) commands, then this internal buffering could not be a “problem” as just descibed with P50 commands. In fact, depending on how you’ll digest the answer to a P50X command, you’ll maybe wait for that answer before sending a new command. (This is not imposed by the XDEV: a new P50 or P50X command can be sent even before that the answer to the previous command has been digested by the PC.)



A side issue.

Care as been given to the fact that a slow reaction (by the PC) to an inactive CTS condition shall not cause problems.

In other words: the XDEV is able to receive a **limited** number of bytes even after the CTS line has been switched to the inactive state. Do not take advantage of this! It’s only a safety measure.
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