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NMRA DCC Packet Encoder

The encoder assembles, encodes and outputs NMRA B packets. The data
encoded in the packets is supplied by another psacesuch as a PC or single board
computer that forms the user interface and padtetduler of an NMRA Command
Station.

Only the data length and data itself are writtethtoencoder. The external
process needs to monitor the encoder 'busy' siynpblling or preferably by interrupt.
When the encoder buffers are empty (not busy), datebe loaded by parallel or serial
interface. If no data is in the encoder buffergutputs DCC encoded '1's.

The general DCC packet format consists of a frequencoded serial stream:

preamble, <data>, crc

Digital 1s are represented by 1 cycle at 116 meaxoasds and Os by 1 cycle less
than or equal to 232 microseconds. Each cycle stangf equal time half cycles. The
DCC packet consists of a preamble of at least £0dasd 1s, 2 to 4 data bytes and an
error check byte all separated by an encoded &keP&ransmission time varies from a
minimum of a little more than 5.5 milliseconds teeo0 10. New data must be written to
the encoder at a minimum of 3 bytes (count andt2 ligtes) every 5 milliseconds.

Data can be written to the packet encoder by mradiserial interface. Options
are selected at reset by the state of the configarpins.

Encoder Configuration:

The parallel Interface is enabled if pin 3 (TxDats0 volts. If pin 3 is left open,
the serial interface is enabled. In the serial mpdel2 selects a BAUD rate of 19.2K if
left open or 9.6K if at 0 volts. Pin 13 selectisiBframe if left open or 9 bit 8051 'ID’
frame if at O volts.



Timing Diagrams
Signal direction is from the encoder's perspective.

Parallel Data Interface:

Pin 3 is grounded enabling the parallel data temsiode.
Signals and timing are shown sending an 'IDLE' caman

Length: 002H
Data 1: OFFH,
Data 2: O0O0OH

Timing for Parallel interface:

Write - output pin 6 (INTO)

Busy/Ready - input pin 11 (P3.7)
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Data — input (D0O-D7 on pins 12 trough 19 respetyi (P1[0..7])
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Transfer Acknowledge - output pin 7 (INT1)

DCC Output — output pin 8 (TO)
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Serial Data Interface

Pin 3 is left open enabling the serial data mode 1P and 13 are open setting
19.2K and 8 bit frame.

Timing for Serial interface:

Busy/Ready - output pin 6 (INTO)
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Serial Data - input pin 2 (RxD)
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DCC Output — output pin 8 (TO)
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The DCC output is connected to most available BO@er Stations through
appropriate drivers. See NMRA RP 9.12 for stangienaer station interface
specification.

In RDG&A command station designs, 'Ready’ is coteteto an interrupt on the
station processor. The interrupt service routingputs active DCC data from a string of
receiver descriptors maintained by the user inter&oftware.



