CBUS 4.0 Specification

CBUSO® 4.0 Specification Rev. 7 ¢

Communication Protocol
General CAN message format:
[<M]Pri><MinPri><ID>] <Opcode><Dat0> ..<DatN>

wher e:

e <MPri> bits 9 — 10 of the CAN header. Dynamic Priority,
el evated by the node to gain access based on a transmt fai
count. Val ues:

0O — Enmergency priority
1 — High priority
2 — Normal priority

e <MnPri>bits 7 - 8 of the CAN header. Static priority based
on nessage and node type. Val ues:
0 — High access
1 — Above Nornal access
2 — Normal access
3 — Low access
e <CANID> bits O — 6 of the CAN header, is a CAN segnent-
uni que I D, assigned via enuneration.
e <Opcode> the first data byte is the opcode which includes
the length of the nessage in the upper 3 bits.

In some associ ated docunents, the Qpcode is also referred to as
the ‘command’ byte. The abbreviation OPC nay al so be used.

Sessions for Loco Control

Messages for loco control include a session nunber (sonetines
referred to a session, session handle or just handle). This is a
uni que identifier assigned by the command stati on when a cab (or
throttle) first requests control of a |oco. The session nunber is
used in all further nessages referring to that |oco

Cabs that are capabl e of service node progranm ng nust have a
valid session, but this needn’'t refer to the | oco on the service
node progranm ng track. The session is required for error
handling, in case two or nore cabs attenpt overl apping service
node operations.
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DCC Addresses
When CBUS is used for DCC | oco control, the DCC address is al ways
sent as two bytes. For short addresses, the MSB will be zero. For

| ong addresses the MSB will have bit 7 and 6 set.

DCC Programming

DCC programm ng nodes are sel ected by uni que op-codes or node
byt es, dependi ng upon the operation. For those operations that
use a node byte, the nodes are defined as follows:

O Direct Byte

1 Direct Bit

2 Page Mode#

3 Register Mde

4 Address Only Mode

Not all CBUS DCC conmand stations will support all nodes.

Progranmm ng operations, other than a successful service node
read, will return SSTAT when conpl ete. The associ ated status byte
is defined as foll ows:

Reser ved

No Acknow egde

Overl oad on service node progranmm ng track

Wite Acknow edge

Busy

CV out of range

abrhwdNDEFL O

Successful service node read operations return the data with
PCVS, rather than SSTAT

DCC Error Codes

Error codes for OPC ERR are defined as foll ows:
Reser ved

Loco stack full

Loco address taken by another cab
Sessi on not present

No nore engi nes

Engi ne not found

abrh wdNhEFL O
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Packet Definitions (by OPC field)

00

- 1F — 0 Data bytes packets

[<MjPri><MinPri><CAN ID>]<Opcode>

00

01

03

04

05

General Acknow edgenent (ACK)

For mat :

[ <M Pri ><M nPri =2><CANI D>] <00>

Positive response to query/ request perfornmed or report of
availability on-1ine.

General No Ack( NAK)
For mat :
[ <M Pri ><M nPri =2><CANI D>] <01>
Negati ve response to query/ request deni ed.

02 Bus Halt (HLT) Format:

[ <M Pri><M nPri =0><CANI D>] <02>

Commonl y broadcasted to all devices to indicate CBUS is not
avai |l abl e and no further packets should be sent until a BON
or ARST is received.

Currently only sent by the conmmand station when its input
queue is full. Can be ignored by all nodul es other than
those that need to send to the command station (e.g. cabs)

Bus ON (BON) Fornmat:

[ <M Pri><M nPri =1><CANI D>] <03>

Commonly broadcasted to all devices to indicate CBUS is
avai |l abl e.

Currently only sent by the command station when it has space
inits input queue again

Track OFF (TOF) Format:

[ <M Pri ><M nPri =1><CANI D>] <04>

Commonl y broadcasted to all devices by a
command station to indicate track power is off
and no further command packets should be sent,
except inquiries.

Track ON (TON) Format:
[ <M Pri><M nPri =1><CANI D>] <05>
Commonl y broadcasted to all devices by a
command station to indicate track power is on.
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Track Stopped (ESTOP) Format:

[ <M Pri ><M nPri =1><CANI D>] <06>

Commonl y broadcasted to all devices by a

conmand station to indicate all engines have been
emer gency st opped.

System Reset (ARST) Format:

[ <M Pri><M nPri =0><CANI D>] <07>

Commonl y broadcasted to all devices to indicate a ful
system reset.

Request Track OFF ( RTOF) Format:

[ <M Pri ><M nPri =1><CANI D>] <08>

Sent by a device to request change of track power
state to “off”.

Request Track ON (RTON) Format:
[ <M Pri><M nPri =1><CANI D>] <09>
Sent by a device to request change of track power
state to “

”

on .

Request Energency Stop ALL ( RESTP) Fornat:

[ <M Pri ><M nPri =0><CANI D>] <0A>

sent by a device to request an energency stop of the
entire | ayout.

Request firmmvare Version (RVER Fornat:

[ <M Pri ><M nPri =2><CANI D>] <0B>

Sent by any device to request firmware version
information froma node in ‘setup’ node

Request node Status ( RSTAT) Format:

[ <M Pri><M nPri =2><CANI D>] <0C

Sent by a node to query the status of the commuand

station or another device. See description of (STAT) for the
response fromthe command station/ other devices.

Request node nunber (RQNN) Fornmat:

[ <M Pri><M nPri =3><CANI D>] <OD>

Sent by a device joining the bus that is in

setup/ configuration node and does not have a node nunber
(NN) assigned. The device allocating node nunbers responds
with (SNN) which contains the newy assigned node nunber.
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OE — OF reserved

10 Request node paranet er s(RQONP) Format:
[ <M Pri ><M nPri =3><CANI D>] <10>

Sent by device to a node while in ‘setup’ node to read its
paraneter set. Used when initially configuring a node.

11 — 1F reserevd

20— 3F 1 Data byte packets
[<MjPri><MinPri><CAN ID>]<Opc><Dat1>

20 Command Station status report(STAT) Fornat:
[ <M Pri ><M nPri =2><CANI D>] <20><SSSSSSSS>
<Dat 1> i s status,
bits:
- Hardware Error (self test)
- Track Error
- Track On/ Of
- Bus On/ Halted
EM Stop all perforned
- Reset done
- Service node (programmng) On/ Of
— reserved
Sent by the conmmand station in response to RSTAT.

~NoO Ol hWDNEF O
1

21 Rel ease Engi ne(KLOC) Format:

[ <M Pri ><M nPri =2><CANI D>] <21><Sessi on>

<Dat 1> is the engi ne sessi on nunber.

Sent by a CAB to the Command Station. The engine with that
Session nunber is renoved fromthe active engine |ist.

22 (Query engine (Q.OC) Format:
[ <M Pri><M nPri =2><CANl D>] <22><Sessi on>
<Dat 1> is the engi ne session nunber.
The command station responds with PLOC if the session
I's assigned. O herw se responds with ERR engi ne not
f ound.
23 — 2F reserved

30 Debug with one data byte(DBGL) Format:
[ <M Pri ><M nPri =2><CANI D>] <30><St at us>
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<Dat1> is a freeformstatus byte for debuggi ng during CBUS
nodul e devel opnent.
Not used during normal operation

31 - 3E reserved

3F Ext ended op-code with no data byte packet (EXTQC
[ <M Pri ><M nPri =3><CANI D>] <3F><Ext _OPC>
Used if the basic set of 32 OPCs is not enough. Allows
an additional 256 OPCs

40 — 5F 2 data byte packets
[<MjPri><MinPri><CAN ID>]<Opc><Dat1><Dat2>

40 Request engi ne assignnment (RLOC) Format:
[ <M Pri ><M nPri =2><CANI D>] <40><AAAAAAAA><AAAAAAAA>
<Dat 1> and <Dat2> are [AddrH and [AddrL] of the
decoder, respectively. 7 bit addresses have (AddrH=0).
14 bit addresses have bits 6,7 of AddrH set to 1.
The command station responds with (PLOC) if engine is free
and i s being assigned. O herw se responds with (ERR): engine
in use or (ERR) stack full. This command is typically sent
by a cab to the command station follow ng a change of the
control | ed decoder address.

41 Query Consist (QCON) Format:
[ <M Pri ><M nPri =2><CANI D>] <41><Conl D><I ndex>
<Dat 1> i s consi st address.
<Dat 2> is engine index in the consist.
Al'l ows enuneration of a consist. Command station
responds with PLOC if an engi ne exists at the specified
I ndex, otherw se responds with ERR no nore engi nes.

42 Set Node Nunber ( SNN) Format:
[ <M Pri><M nPri =3><CANI D>] <42><NNH gh><NNLow>
<Dat 1> is high byte of the node nunber.
<Dat2> is | ow byte of the node nunber.
Sent by a device to assign a node nunber to a requesting
node in response to a RQNN nessage.
The target node nust be in ‘setup’ node.

43 Reserved
44 Set Throttle session node (STMOD) Format:
[ <M Pri ><M nPri =2><CANI D>] <44><Sessi on><MVUWVMVMW>
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<Dat 1> Sessi on nunber
<Dat 2> contai ns node bits:
0 — 1: speed node
00 — 128 speed steps
01 — 14 speed steps
10 — 28 speed steps wth interl eave steps
11 — 28 speed steps
2: servi ce node
3: Sound control node

45 Consi st Engi ne (PCON  Fornmat:
[ <M Pri ><M nPri =2><CANI D>] <45><Sessi on><Consi st #>
<Dat 1> Sessi on nunber
<Dat 2> is consist address (8 bhits).
Adds a decoder to a consist.
Dat2 has bit 7 set if consist direction is reversed.

If engine is consisted already, an error is reported: engine
i n use.???

46 Renove Engine from consist ( KCON) Format:
[ <M Pri ><M nPri =2><CANlI D>] <46><Sessi on><Consi st #>
<Dat 1> Sessi on nunber
<Dat 2> i s consi st address.
Renmoves a decoder from a consi st.

If engine is not consisted, an error is reported:
Engi ne not found.

47 Set Engi ne Speed/ D r (DSPD) Format:
[ <M Pri><M nPri =2><CANl D>] <47><Sessi on><Speed/ Di r >
<Dat 1> Sessi on nunber
<Dat 2> is speed/dir val ue, where the nost significant
bit is direction and the 7 |sb are unsigned speed val ue.
Sent by a device to request an engi ne speed/ dir change.

48 Set Engi ne Flags (DFLG) Format:
[ <M Pri ><M nPri =2><CANI D>] <48><Sessi on><DDDDDDDD>
<Dat 1> Sessi on numnber
<Dat2> is the flags:
Bits 0-1: Speed Mde
00 — 128 speed steps
01 — 14 speed steps
10 — 28 speed steps with interl eave steps
11 — 28 speed steps
Bit 2: Li ghts On/ OFF
Bit 3: Engine rel ative direction
Bits 4-5: Engine state (active =0 , consisted =1,
consi st master=2, inactive=3)
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Bits 6-7: Reserved.
Sent by a cab to notify the command station of a change in
engi ne fl ags.

49- 4B Reser ved

4C  Service node status. (SSTAT) Format:
[ <M Pri><M nPri =3><CANI D>] <4C><Sessi on><St at us>
Status returned by command station/programer at end of
progranmm ng operation that does not return data

4D- 4F Reser ved

50 Node nunber acknow edge. (NNACK) Format:
[ <M Pri><M nPri =3><CANI D>] <50><NN hi ><NN | 0>
Sent by device to verify presence of a specific node.

51 Node nunber rel ease (NNREL) Format:
[ <M Pri><M nPri =3><CANI D>] <51><NN hi ><NN | 0>
Sent by node when taken out of service.

52 Node ‘ keepalive’. (NNREF) Fornat:
[ <M Pri><M nPri =3><CANI D>] <562><NN hi ><NN | 0>
Sent by node to indicate it is still active.

53 Set node into |learn node (NNLRN) Fornat:
[ <M Pri><M nPri =3><CANI D>] <563><NN hi ><NN | 0>
Sent by device to put a specific node into | earn node

54 Rel ease node from | earn node (NNULN) Fornmat:
[ <M Pri ><M nPri =3><CANI D>] <54><NN hi ><NN | 0>
Sent by device to take node out of |earn node and
revert to normal running.

55 Clear all events froma node (NNCLR) Fornmat:
[ <M Pri ><M nPri =3><CANI D>] <65><NN hi ><NN | 0>
Sent by device to clear all events froma specific node.
Must be in learn node first.

56 Read nunber of events available in a node (NNEVN)
Format: [<M Pri><M nPri =3><CANlI D>] <56><NN hi ><NN | 0>
Sent by device to read the nunber of avail able event slots
in a node.

57 Read back all stored events in a node (NERD)
Format: [<M Pri><M nPri =3><CANI D>] <57><NN hi ><NN | o>
Sent by device to read all the stored events in a node.
Response i s OxF2.
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58 Request to read nunber of stored events (RQEVN
Format: [<M Pri><M nPri =3><CANlI D>] <58><NN hi ><NN | o>
Sent by device to read the nunber of stored events in a
node. Response is 0x74 ( NNEVN)

59 - 5B Reser ved

5C Put node into bootload node. (BOOTM For SLi M consuners
with no NN, the command is executed but the NN is ignored.
Format: [<M Pri><M nPri =3><CANI D>] <5C><NN hi ><NN | o>
Sent by a device to prepare a node for |oading a new
program

5D - 5E Reser ved

5F Ext ended op-code with 1 data byte packet. (EXTCl)
[ <M Pri><M nPri =3><CANI D>] <5F><Ext _OPC><par ani>

Used if the basic set of 32 OPCs is not enough. Allows
an additional 256 OPCs

60-7F 3 data byte packets
[<M]Pri><MinPri><CAN ID>]<OPC><Datl1><Dat2><Dat3>

60 Set Engi ne functions (DFUN Fornmat:
[ <M Pri ><M nPri =2><CANl D>] <60><Sessi on><Fnl1><Fn2>
<Dat 1> i s the engi ne sessi on nunber.
<Dat 2> is the function range.
is FO(FL) to F4
is F5 to F8
iIs F9 to F12
is F13 to F19
is F20 to F28
<Dat3> is the DCC format function byte for that range
in corresponding bits. Sent by a device to request an
engi ne Fn state change.

O wWNE

61 — 62 Reser ved

63 Command Station Error report(ERR) Format:
[ <M Pri ><M nPri =2><CANI D>] <63><Adr - hi ><Adr _| o><Error>
<Dat 1> is high byte of |oco address
<Dat2> is |l ow byte of |oco address
<Dat3> is error code -
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6F

70

71

72

73

74

75 —

7F

CBUS 4.0 Specification

Error 1. Loco stack full

Error 2. Loco address taken

Error 3. Session nunber not present.

O her error nunbers to be allocated
Sent in response to an error situation.

6E reserved

Error nessages from nodes during configuration (CVDERR)
[ <M Pri ><M nPri =3><CANI D>] <6F><NN hi ><NN | o><Er r or nunber >

Sent by node if there is an error when a configuration
conmand is sent. Error nunbers to be defined.

Event space |left reply fromnode. (EVNLF) Fornmat:

[ <M Pri ><M nPri =3><CANI D>] <70><NN hi ><NN | 0><EVSPC>
EVSPC i s a one byte value giving the nunber of avail able
events left in that node.

Request read of a node variable. (NVRD) For mat :
[ <M Pri ><M nPri =3><CANI D>] <71><NN hi ><NN | o><Nv#>
NV# is the index for the node vari abl e val ue requested.

Request read of stored events by event index. (NENRD)
For mat :

[ <M Pri><M nPri =3><CANI D>] <72><NN hi ><NN | o><EN#>
EN# is the index for the stored event requested.
Response is F2 (ENRSP)

Request read of a node paraneter by index. (RQ\PN)

Format: [<M Pri><M nPri =3><CANI D>] <73><NN hi ><NN | o><Par a#>
Para# is the index for the paraneter requested.

Response is 93 ( PARAN)

Nunber of events stored in node (NUMEV)

Format: [<M Pri><M nPri =3><CANlI D>] <74><NN hi ><NN | 0><No. of
event s>

Response to request 58 (RQEVN

7E reserved.

Ext ended op-code with 2 data byte packets. (EXTC2)

[ <M Pri ><M nPri =3><CANI D>] <7F><Ext _OPC><par anmil>

<par an>

Used if the basic set of 32 OPCs is not enough. Allows
an additional 256 OPCs
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80-9F 4 data byte packets

[<M|Pri><MinPri><CAN ID>]<Opc><Datl1><Dat2><Dat3><Dat4>

80

81

82

83

84

Request 3-byte DCC Packet (RDCC3) Format:

[ <M Pri><M nPri =2><CANI D>] <80><REP><Byt e0>. . <Byt e2>

<Dat 1(REP)> is # of repetitions in sending the packet.
<Dat 2>. . <Dat 4> 3 bytes of the DCC packet.

Al lows a device to request a 3 byte DCC packet to be sent to
the track. The packet is sent <REP> tinmes and is not
refreshed on a regul ar basis.

Reserved
Wite CV (byte) in OPS node (WCVO  Fornat:

[ <M Pri ><M nPri =2><CANI D>] <82><Sessi on><Hi gh CV#>

<Low Cv#><Val >

<Dat 1> is the session nunber of the loco to be witten

to

<Dat2> is the MSB # of the CV to be witten (supports Cvs 1
- 65536)

<Dat3> is the LSB # of the CVto be witten

<Dat4> is the byte value to be witten

Sent to the command station to wite a DCC CV byte in OPS
node to specific |oco.(on the main)

Wite CV (bit) in OPS node (WCVB)  For mat :

[ <M Pri><M nPri =2><CANI D>] <83><Sessi on><Hi gh CVv#>

<Low CV#><Val >

<Dat1> is the session nunmber of the loco to be witten

to

<Dat2>is the M5B # of the CV to be witten (supports Cvs 1

- 65536)
<Dat3> is the LSB # of the CV to be witten

<Dat4> is the value to be witten

The format for Dat4 is that specified in RP 9.2.1 for OIM
bit mani pulation in a DCC packet.

This is “111CDBBB where Cis here is always 1 as only
‘wites’ are possible OTM (unless sonme | oco ACK schene |ike
Rail Comis used). Dis the bit value, either 0 or 1 and BBB
iIs the bit position in the CV byte. 000 to 111 for bits O to
7

Sent to the command station to wite a DCC CV in OPS node to
specific loco.(on the main)

Read CV (QCVS) Fornnat:
[ <M Pri ><M nPri =2><CANI D>] <84><Sessi on><Hi gh CV#>
<Low CV#><Mode>
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<Dat1> is the session nunber of the cab

<Dat2> is the MSB # of the CV read (supports CVs 1 - 65536)
<Dat3> is the LSB # of the CV read

<Dat4> is the progranm ng node to be used

This command is used exclusively with service node.

Sent by the cab to the conmand station in order to read a CV
val ue. The command station shall respond with a PCVS nessage
contai ning the value read, or SSTAT if the CV cannot be
read.

Report CV (PCVS) Format:

[ <M Pri ><M nPri =2><CANI D>] <85><Sessi on><Hi gh CV#>

<Low CV#><Val >

<Dat 1> is the session nunber of the cab

<Dat2> is the MSB # of the CV read (supports CVs 1 - 65536)
<Dat3> is the LSB # of the CV read

<Dat4> is the read val ue

This command is used exclusively with service node.

Sent by the conmand station to report a read CV.

86 to 8F reserved

90 Accessory ON (ACON) Format:

[ <M Pri ><M nPri =3><CANI D>] <90><NN hi ><NN | o><EN hi >

<EN | 0>

<Dat 1> is the high byte of the node nunber (M5 WORD of the
full event #)

<Dat2> is the | ow byte of the node nunber (M5 WORD of the
full event #)

<Dat3> is the high byte of the short event nunber

<Dat4> is the low byte of the short event nunber

I ndicates an ‘ON event using the full event nunber of
4 bytes.

91 Accessory OFF (ACOF) Fornmat:

[ <M Pri><M nPri =3><CANI D>] <91><NN hi ><NN | 0><EN hi >

<EN | 0>

<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)

<Dat2> is the | ow byte of the node nunber (M5 WORD of the
full event #)

<Dat3> is the high byte of the short event nunber

<Dat4> is the low byte of the short event nunber

Indicates an ‘ OFF event using the full event nunber of 4
byt es.
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92 Accessory Request Event (AREQ Format:

[ <M Pri><M nPri =3><CANI D>] <92><NN hi ><NN | 0><EN hi >

<EN | 0>

<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)

<Dat2> is the | ow byte of the node nunber (M WORD of the
full event #)

<Dat3> is the high byte of the short event nunber

<Dat4> is the low byte of the short event nunber

Indicates a ‘request’ event using the full event

nunber of 4 bytes. A request event is used to elicit a
response froma consumer when it is required to know the
‘state’ of the consuner w thout producing an ON or OFF event
or to trigger an event froma ‘conbi’ node.

93 Accessory Response Event (ARSP) Format:

94

95

96

97

[ <M Pri><M nPri =3><CANI D>] <93><NN hi ><NN | 0><EN hi >

<EN | 0>

<Dat 1> is the high byte of the node nunber (M5 WORD of the
full event #)

<Dat2> is the | ow byte of the node nunmber (MS WORD of the
full event #)

<Dat 3> is the high byte of the short event nunber

<Dat4> is the low byte of the short event nunber

Indicates a ‘response’ event using the full event

nunber of 4 bytes. A response event is a reply to a request
(AREQ from a consuner (conbi node) wi thout producing an ON
or OFF event.

Reser ved

Unl earn an event in |earn node. (EVULN) Format:

[ <M Pri ><M nPri =3><CANI D>] <95><NN hi ><NN | 0><EN hi >
<EN | 0>

Sent by device to renpve an event from a node.

Set a node variable. (NVSET) Format:

[ <M Pri><M nPri =3><CANI D>] <96><NN hi ><NN | o><Nv# >

<NV val >

Sent by device to set a node variable. NV# is the NV index
nunber .

Response to a request for a node variabl e val ue ( NVANS)
Format : [ <M Pri ><M nPri =3><CANI D>] <97><NN hi ><NN | o><Nv# >
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<NV val > Sent by node in response to request. (NVRD)

Short events.

Al t hough the producer will send the conplete 4 byte event
nunber, the consunmer will ignore the producer’s node nunber
bytes. This allows a “many to many” situation where producers
| i ke DCC handsets can activate the sane accessories even though

they will have unique node nunbers. Clearly this limts the
nunber of ‘short’ events to 64K-1.
For these short events, the full 4 byte event is still sent,

both to keep the fornmat the same and to allow identification of
t he producer when required.

98 Accessory Short ON (ASON) Format:
[ <M Pri ><M nPri =3><CANI D>] <98><NN hi ><NN | 0><EN hi >
<EN | 0>
<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)
<Dat2> is the | ow byte of the node nunmber (M5 WORD of the
full event #)
<Dat3> is the high byte of the short event nunber
<Dat4> is the low byte of the short event nunber

Indicates an ‘ON event using the short event nunber of 2 LS
byt es.

99 Accessory Short OFF (ASOF) Format:
[ <M Pri ><M nPri =3><CANI D>] <99><NN hi ><NN | 0><EN hi >
<EN | 0>
<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)
<Dat2> is the | ow byte of the node nunber (MS WORD of the
full event #)
<Dat3> is the high byte of the short event nunber
<Dat4> is the low byte of the short event nunber

Indi cates an ‘ OFF event using the short event nunber of 2
LS bytes.

9A Accessory Request Event (ASRQ Format:
[ <M Pri><M nPri =3><CANI D>] <9A><NN hi ><NN | 0><EN hi >
<EN | 0>
<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)
<Dat2> is the | ow byte of the node nunmber (MS WORD of the
full event #)
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<Dat3> is the high byte of the short event nunber
<Dat4> is the low byte of the short event nunber

Indicates a ‘request’ event using the short event

nunber of 2 LS bytes. A request event is used to elicit a
response froma consunmer when it is required to know the
‘state’ of the consunmer w thout producing an ON or OFF event
or to trigger an event froma “conbi” node.

9B Response to request for individual node paraneter (PARAN)
For mat :

[ <M Pri><M nPri =3><CANI D>] <9B><NN hi ><NN | o><Par a#><Par a
val >

NN is the node nunber of the sending node. Para# is the

i ndex of the paraneter and Para val is the paraneter val ue

9C Request for read of an event variable (REVAL)
For mat :
[ <M Pri><M nPri =3><CANI D>] <9C><NN hi ><NN | 0><EN#><EV#>
This request differs fromB2 (REQEV)as it doesn’t need to be
in learn node but does require the know edge of the event
i ndex to which the EV request is directed.

EN#t is the event index. EV# is the event variabl e i ndex.
Response is B5 (NEVAL)

9D- 9E Reser ved

9F Ext ended op-code with 3 data byte packets. (EXTC3)
[ <M Pri ><M nPri =3><CANI D>] <9F><Ext _OPC><par anml>
<par an><Par anB8>
Used if the basic set of 32 OPCs is not enough. Allows
an additional 256 OPCs

AO-BF 5 data byte packets
[<M|Pri><MinPri><CAN ID>]<Opc><Datl><Dat2><Dat3><Dat4><Dat5>

A0 Request 4-byte DCC Packet ( RDCC4) Format:
[ <M Pri ><M nPri =2><CANl D>] <A0O><REP><Byt €0>. . <Byt e3>
<Dat 1(REP)> is # of repetitions in sending the packet.
<Dat 2>. . <Dat 5> 4 bytes of the DCC packet.
Al'l ows a device to request a 4 byte DCC packet to be sent to
the track. The packet is sent <REP> tines and i s not
refreshed on a regul ar basis.
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Reser ved

Wite CVin Service node (WCVS) Fornmat:

[ <M Pri><M nPri =2><CANl D>] <A2><Sessi on><Hi gh CV#>

<Low CV#><Mbde><Val >

<Dat 1> is the session nunber of the cab

<Dat2> is the MSB # of the CV to be witten (supports Cvs 1
- 65536)

<Dat3> is the LSB # of the CV to be witten

<Dat4> is the service wite node

<Dat5> is the value to be witten

Sent to the command station to wite a DCC CV in service
node.

AF Reserved

Accessory ON (ACON1) Format:
[ <M Pri><M nPri =3><CANI D>] <BO><NN hi ><NN | 0><EN hi >
<EN | o><dat a>
<Dat 1> is the high byte of the node nunber (M5 WORD of the
full event #)
<Dat2> is the | ow byte of the node nunber (MS WORD of the
full event #)
<Dat 3> is the high byte of the short event nunber
<Dat4> is the low byte of the short event nunber
<Dat5> is an additional data byte

I ndi cates an ‘ON event using the full event nunber of
4 bytes with one additional data byte

Accessory OFF (ACOF1l) Fornmat:
[ <M Pri><M nPri =3><CANI D>] <B1><NN hi ><NN | 0><EN hi >
<EN | o><dat a>
<Dat 1> is the high byte of the node nunber (M5 WORD of the
full event #)
<Dat2> is the | ow byte of the node nunber (MS WORD of the
full event #)
<Dat 3> is the high byte of the short event nunber
<Dat4> is the low byte of the short event nunber
<Dat5> is an additional data byte

I ndi cates an ‘ OFF event using the full event nunber of 4
bytes with one additional data byte

Page 16



B2

CBUS 4.0 Specification

Read event variable in |earn node (REQEV) Fornmat:

[ <M Pri ><M nPri =3><CANI D>] <B2><NN hi ><NN | 0><EN hi >

<EN | o><EV# >

Allows a device to read stored event variables froma node.
EV# is the EV index. Reply is (EVANS)

B3 Accessory Request Event (AREQL) Format:

[ <M Pri ><M nPri =3><CANI D>] <B3><NN hi ><NN | o><EN hi >

<EN | o><val ue i ndex>

<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)

<Dat2> is the | ow byte of the node nunber (M5 WORD of the
full event #)

<Dat3> is the high byte of the short event nunber

<Dat4> is the low byte of the short event nunber

<Dat5> is a byte pointer to the val ue requested

Indicates a ‘request’ event using the full event

nunber of 4 bytes and a pointer to a set of ‘states’ in a
nmodul e. A request event is used to elicit a response froma
consuner when it is required to know the ‘state’ of the
consumer w t hout producing an ON or OFF event or to trigger
an event froma ‘conbi’ node.

B4 Accessory Response Event (ARSP1l) Format:

B5

[ <M Pri ><M nPri =3><CANI D>] <B4><NN hi ><NN | 0><EN hi >

<EN | o><dat a>

<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)

<Dat2> is the | ow byte of the node nunber (M5 WORD of the
full event #)

<Dat3> is the high byte of the short event nunber

<Dat4> is the low byte of the short event nunber

<Dat5> is the value requested by a ARSP1 request

I ndicates a ‘response’ event using the full event
nunber of 4 bytes. A response event is a reply to a request
(AREQn) from a consuner (conmbi node) w thout producing an ON

or OFF event.

Response to request for read of EV value (NEVAL)

For mat :
[ <M Pri><M nPri =3><CANI D>] <B5><NN hi ><NN | o><EN#>
<EV#><EWal >
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NN is the node replying. EN# is the index of the event in
that node. EV# is the index of the event variable. EwWwal is
the value of that EV. This is response to 9C ( REVAL)

B6 to BE Reser ved

BF Ext ended op-code with 4 data byte packets. (EXTC4)
[ <M Pri ><M nPri =3><CANI D>] <BF><Ext - OPC><Par anll >
<Par an?><Par an8 ><par an¥>
Used if the basic set of 32 OPCs is not enough. Al ows
an additional 256 OPCs

CO-DF 6 data byte packets
[<M]Pri><MinPri><CAN ID>]<Opc><Dat1><Dat2><Dat3><Dat4>
<Dat5><Dat6>
G0  Request 5-byte DCC Packet (RDCC5) Fornat:
[ <M Pri ><M nPri =2><CANI D>] <CO><REP><Byt e0>. . <Byt e4>
<Dat 1(REP)> is # of repetitions in sending the packet.
<Dat 2>..<Dat 6> 5 bytes of the DCC packet.
Al ows a device to request a 5 byte DCC packet to be sent to
the track. The packet is sent <REP> tinmes and is not
refreshed on a regul ar basis.

C1 Wite CV (byte) in OPS node by address (WCVQOA) For nat:
[ <M Pri><M nPri =2><CANI D>] <Cl1><Addr H><Addr L>
<H gh CV#><Low CV#><Mode><Val >
<Dat 1> and <Dat2> are [AddrH and [AddrL] of the
decoder, respectively. 7 bit addresses have (AddrH=0).
14 bit addresses have bits 7,8 of AddrH set to 1.
<Dat3> is the MSB # of the CVto be witten (supports CVs 1
- 65536)
<Dat4> is the LSB # of the CVto be witten
<Dat 5> is the programm ng node to be used
<Dat6> is the byte value to be witten
Sent to the conmand station to wite a DCC CV byte in OPS
node to specific | oco.(on the main). Used by conputer based
ops node programmer that does not have a valid throttle
handl e.

C2-CF Reser ved

DO Accessory ON (ACON2) Format:
[ <M Pri ><M nPri =3><CANI D>] <DO><NN hi ><NN | 0><EN hi >
<EN | o><dat al><dat a2>
<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)
<Dat2> is the |l ow byte of the node nunber (M5 WORD of the

full event #)
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<Dat3> is the high byte of the short event nunber
<Dat4> is the low byte of the short event nunber
<Dat5> is an additional data H byte

<Dat 6> is additional data Lo byte

Indicates an ‘ON event using the full event nunber of
4 bytes with two additional data bytes

Accessory OFF (ACOF2) For mat:
[ <M Pri><M nPri =3><CANI D>] <D1><NN hi ><NN | 0><EN hi >
<EN | o><dat al><dat a2>
<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)
<Dat2> is the | ow byte of the node nunber (M WORD of the
full event #)
<Dat3> is the high byte of the short event nunber
<Dat4> is the low byte of the short event nunber
<Dat5> is an additional data H byte
<Dat6> is additional data Lo byte

Indicates an ‘ OFF event using the full event nunber of 4
bytes with two additional data bytes

Teach an event in |l earn node. (EVLRN) Format:

[ <M Pri ><M nPri =3><CANI D>] <D2><NN hi ><NN | 0><EN hi >
<EN | o><EV#><EV val >

Sent by a device to a node in learn node to teach it an
event. Also teaches it the associ ated event

vari abl es. (EVs). This command is repeated for each EV
required.

Response to a request for an EV value in a node in |earn
node. ( EVANS)

For mat :

[ <M Pri><M nPri =3><CANI D>] <D3><NN hi ><NN | o><EN hi >

<EN | o><EV#><EV val >

A node response to a request froma device for the EVs
associated with an event (REQEV). For nultiple EVs, there
will be one response per request.

D4 Accessory Response Event (ARSP2) Fornmat:

[ <M Pri ><M nPri =3><CANI D>] <D4><NN hi ><NN | 0><EN hi >
<EN | o><dat al><dat a2>
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<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)

<Dat2> is the | ow byte of the node nunmber (M5 WORD of the
full event #)

<Dat3> is the high byte of the short event nunber

<Dat4> is the low byte of the short event nunber

<Dat5> is the H byte of value requested by a ARSP1l request
<Dat 6> is additional value Lo byte

I ndi cates a ‘response’ event using the full event

nunber of 4 bytes and two additional data bytes. A response
event is areply to a request (AREQ") from a consuner (conbi
node) w thout producing an ON or OFF event.

D5 to DE Reserved

DF Ext ended op-code with 5 data bytes. (EXTCH)
[ <M Pri ><M nPri =3><CANI D>] <DF><Ext - OPC><Par ani. >
<Par an?><Par an8 ><par amd><par anb>
Used if the basic set of 32 OPCs is not enough. Allows
an additional 256 OPCs
Used if the basic set of 32 OPCs is not enough. Allows
an additional 256 OPCs

EO-FF 7 data byte packets

[<MjPri><MinPri><CAN ID>]<OPC><Dat1>..<Dat7>

EO Request 6-byte DCC Packet ( RDCC6) Format:
[ <M Pri ><M nPri =2><CANI D>] <EO><REP><Byt e0>. . <Byt 5>
<Dat 1(REP)> is # of repetitions in sending the packet.
<Dat 2>..<Dat 7> 6 bytes of the DCC packet.
Al ows a device to request a 6 byte DCC packet to be sent to
the track. The packet is sent <REP> tinmes and is not
refreshed on a regul ar basis.

E1l Engi ne report (PLOC) Fornat:
[ <M Pri ><M nPri =2><CANlI D>] <E1><Sessi on><Addr H>
<Addr L><Speed/ Di r> | Consi st #><Fnl><Fn2>

<Dat 1> Sessi on for engi ne assigned by the command

station. This session nunber is used in all referenced to
the engine until it is released.
engi ne.
<Dat2> is the Ms byte of the DCC address. For short
addresses it is set to O.
<Dat3> is the LS byte of the DCC address. If the engine is
consisted, this is the consist address.
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<Dat4> is the Speed/Direction value. Bit 7 is the direction
bit and bits 0-6 are the speed val ue.

<Dat5> is the function byte FO to F4
<Dat6> is the function byte F5 to F8
<Dat7> is the function byte F9 to F12

A report of an engine entry sent by the command station.
Sent in response to QLOCC or as an acknow edgenent of
acquiring an engi ne requested by a cab (RLOC)

E2- EE reserved

EF

FO

F1

Response to request for node paraneters (PARAMS) Fornmat:

[ <M Pri ><M nPri =3><CANI D>] <EF><PARA 1><PARA 2><PARA 3><PARA
4><PARA 5><PARA 6><PARA 7>

A node response while in ‘setup’ node for its paraneter

string. Reply to (RQ\P)

Accessory ON (ACON3) Format:
[ <M Pri><M nPri =3><CANI D>] <FO><NN hi ><NN | 0><EN hi >
<EN | o><dat al><dat a2><dat a3>
<Dat1> is the high byte of the node nunber (M5 WORD of the
full event #)
<Dat2> is the | ow byte of the node nunmber (M WORD of the
full event #)
<Dat3> is the high byte of the short event nunber
<Dat4> is the low byte of the short event nunber
<Dat5> is an additional data byte 3
<Dat 6> is additional data byte 2
<Dat7> is additional data byte 1

I ndi cates an ‘ON event using the full event nunber of
4 bytes with three additional data bytes

Accessory OFF (ACOF3) Fornmat:
[ <M Pri><M nPri =3><CANI D>] <F1><NN hi ><NN | 0><EN hi >
<EN | o><dat al><dat a2><dat a3>
<Dat 1> is the high byte of the node nunber (M5 WORD of the
full event #)
<Dat2> is the | ow byte of the node nunber (MS WORD of the
full event #)
<Dat 3> is the high byte of the short event nunber
<Dat4> is the low byte of the short event nunber
<Dat5> is an additional data byte 3
<Dat6> is additional data byte 2
<Dat 7> is additional data byte 1
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I ndi cates an ‘ OFF event using the full event nunber of 4
bytes with three additional data bytes

F2 Response to request to read node events (ENRSP)

For mat :
[ <M Pri ><M nPri =3><CANI D>] <F2><NN hi ><NN | 0><EN3>
<EN2><EN1><ENO><EN#>

Where the NN is that of the sending node. EN3 to ENO are the
four bytes of the stored event. EN# is the index of the
event within the sending node. This is a response to either

57 (NERD) or 72 (NENRD)

F3 Accessory Response Event (ARSP3) Fornmat:

[ <M Pri ><M nPri =3><CANI D>] <F3><NN hi ><NN | 0><EN hi >
<EN | o><dat al><dat a2><dat a3>
<Dat 1> is the high byte of the node nunber (M5 WORD of the

full event #)
<Dat2> is the | ow byte of the node nunber (M5 WORD of the

full event #)

<Dat3> is the high byte of the short event nunber
<Dat4> is the low byte of the short event nunber
<Dat5> is an additional data byte 3

<Dat 6> is additional data byte 2

<Dat 7> is additional data byte 1

Indicates a ‘response’ event using the full event

nunber of 4 bytes and three additional data bytes. A

response event is a reply to a request (AREQn) froma

consuner (conbi node) w thout producing an ON or OFF event.
FA4 to F7 Reserved

F8 to FF Reserved for stream ng protoco
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