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1. SCOPE

This SAE Recomme
vehicle power suppl
serial link that relate
and message formaf

This document defin
2. REFERENCES
2.1 Applicable Do

The following public
latest issue of SAE
2.1.1  SAE Publics

Available from SAE
USA and Canada) o

nded Practice defines a method for implementing.a bidirectional, serial commun
y line among modules containing microcomputers. This document defines thos
primarily to hardware and software compatibility such as interface requiremer

es a method of activating the trailer ABS' Indicator Lamp that is located in the trac

cuments

Ations form a part ofthis specification to the extent specified herein. Unless oth
ublications shall apply.

tions

International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 8
[ 7245776-4970 (outside USA), www.sae.org.

that pertain to Power Line Communications(PLC) between Tractors and Trailerg.

cations link over the
e parameters of the
ts, system protocaol,

tor.

prwise indicated, the

77-606-7323 (inside

SAE J1587 Elec
SAE J1708

SAE J1939

Recommended Practice for a Serial Control and Communications Vehicle Network

Applications

Serial Data Communications Between Microcomputer Systems In Heavy-Duty Vehicle Applications
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2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical

Report.

2.21

ANSI Publication

Available from American National Standards Institute, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-

4900, www.ansi.org.
CISPR 25

Vehicles, boats and internal combustion engines - Radio disturbance characteristics - Limits and methods

Of measurement-forthe. prni‘nr\ﬁr\n of an.hoard raceivers
3. ABBREVIATIONS
ABS Antilock Brake System
AC Alternating[Current
ASK Amplitude $hift Key modulation
CISPR Comité Int¢rnational Spécial des Perturbations Radioélectriques; English:”Special international committee on
radio interf¢rence)
DC Direct Currgnt
ECU Electronic Control Unit
FMI Failure Modle Identifier
MID Message Identifier
NRzZ Non Returr] to Zero modulation
PGN Parameter [Group Number
PID Parameter |D
PL Power Ling
PLC Power Lind Communications
PRK Phase Revgrsal Keying modulation
RF Radio Frequency
SID Subsystem|ID
Tsd Start Delay| Time
4. INTELLECTUALY PROPERTY RIGHTS
By publication of thig document, nopasition is taken with respect to the existence or validity of any thifd party patent rights
in connection therewith. The SAE"is not responsible for identifying patents for which a license may bq required.
5. NETWORK DESCRIPTION
5.1 PLC Network

Figure 1 shows a

typical PLC network.

A typical network consists of Electronic Control Units (ECU) with, PLC

transceivers, mounted on the tractor and trailer(s). These ECUs communicate to each other by sending Radio Frequency
(RF) signals over the power line. These ECUs interface to the power line through a PLC transceiver.

The tractor PLC ECU must provide control for the Trailer ABS Indicator Lamp that is mounted in the tractor cab. This can
be done by either a direct connection to the lamp, or by providing an appropriate control message (for example, by SAE
J1587 or SAE J1939) to another ECU which then controls the lamp.
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Tractor Trailer 1 Trailer 2
J1587/J1939
Trailer ABS (optional)
Indicator Lamp L1

12v ECU ECU ECU

LQ— PLC PLC PLC

Transceiver Transceiver Transceiver
Tractor /Trailer Trailer/Trailer . .
Trailer/Trailer
Connector Connector
Connector
i LY
Power Line

5.2 PLC Transcei

The microprocessor,
The microprocessor
in SAE J1708. The
This signal will be d

and filters before it

filtered, and decod¢

J1708.

\ \—ABS Constant Power
Ground

FIGURE 1 - EXAMPLE OF PLC NETWORK

er

of an electronic module interfaces to the power line through a RPLC transceivel.

Refer to Figure 2.

sends digital data (Tx) to a coding device in the PLC transceiver,xThis data is in
coding device converts the digital data into a signal suitable for’being transmittg
escribed in later sections. This signal (Signal_out) is then passed through the

s coupled onto the power line. Conversely, a PLC sigaal (Signal_in) is taken
d into digital data (Rx).

5.3 Coupling Examples

FIGURE 2 - PLC TRANSCEIVER

The PLC transceivgrs- will interface to the power line, relative to the negative line, through the

network. Figure 3

transformer (inductive) coupling of the PLC signals onto the power line.

+ - + -
PLC | PLC %g{ | +
Transceiver Transceiver | |
Power Power
Line Line

Capacitive Coupling Transformer Coupling

FIGURE 3 - POWER LINE COUPLING TECHNIQUES

he format described
d on the power line.
bppropriate amplifier
from the power line,

This data is sent to the hgst/microprocessor in a fornat defined by SAE

Power|
PLC Transceiver +L|ne
Signal_o0Gt
Tx Band Pass
PLC Filter .
Host Coder/ Coupling
rpicroprocessor Network
Decoder Band Pass
Rx Filter
Tx and Rx are in Signal_in
J1708 message messages in
format J2497 fofmat

ppropriate coupling
the other provides
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6. POWER LINE MESSAGE

The message sent on the power line has two major parts, the preamble and the data body. Refer to Figures C1 and C2
in Appendix C for following descriptions.

6.1 Message Format Between Host Microcontroller and PLC Transceiver

The communications between the host microcontroller and the PLC transceiver follows the SAE J1708 message format.
The only exception to SAE J1708 message format is the character gap between the first and second characters. The
host microcontroller must wait 2 bit times after receiving the stop bit of the first character echoed back to the
microcontroller before sending the second character. Refer to Figure C1 in Appendix C.

6.2 Message Format-cn-the Power Line

The format of the mgssage that is placed on the power line is as follows.

Message:
Preamble:
Initial Symbol(s) Less than 2 symbols
Start bit 1 Logic low, SUPERIOR62 symbol
Data bits 8 Either Superior or Inferior symbol
Stop bit 1 Logic high, Inferior symbol
Data Body:
Sync: 5 Logic high, SUPERIOR®81 symbol
Each data chardcter:
Start bit 1 Logic low, SUPERIOR62 symbol
Data bits 8 Either superior symbol
Stop bit 1 Logic high, SUPERIOR®1, symbol
Character Gap 0 —4 symbol times
End of message] 5 Logic high, SUPERIOR61 symbol

A symbol is the sighal, encoded on the power liné, that is the representation of a binary state. [The symbols will be
discussed in more detail in subsequent sections:

The preamble is crepted by the PLC transeeiver and uses the first character it receives, of the messjage to be sent, from
the host microcontrdller (i.e., the MID). After the preamble, the transceiver retransmits the first data character again in the
data body. The hos{ microcontroller SHOULD NOT resend the first data character again to the PLC tfansceiver.

6.2.1 Preamble foymat
Refer to Figure C1 in Appendix C. The preamble starts with less than two complete initial SUPERIDR62 symbols. The

initial symbol(s) are [followed by a start bit, 8 data bits, and 1 stop bits. The start bit is a SUPERIOR62 symbol and the
stop bit is an Inferior|symbol. The data bits are either symbol.

6.2.2 Data Body Format
A sync segment follows the preamble. This sync segment consists of 5 SUPERIOR61 symbols.

Following the sync segment is the first data character. Data characters consist of a start bit, followed by 8 data bits, and
1 stop bit. These data characters in the data body are the same characters from the SAE J1708 message sent to the
PLC transceiver by the host microcontroller. The start bit is represented by a SUPERIOR62 symbol, and a stop bit is
represented by a SUPERIOR61 symbol. The data bits can be either symbol.
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The data characters are separated by character gaps of zero to four SUPERIOR61 symbols. The character gaps are
required because the bit time (symbol time) of the message on the power line is different than the bit time of the message
sent between the host microprocessor and the power line transceiver.

The end of the message is terminated with five consecutive SUPERIOR61 symbols (logic highs) after the stop bit of the
last (nth) character. Refer to Figure C2 of Appendix C.

6.3 Message Encoding

The preamble and data body are encoded onto the power line using different modulation techniques.

6.3.1 Preamble Epeoding

The preamble is endoded onto the power line using “Amplitude Shift Key” modulation (ASK). Aflogic['0” is encoded using
a particular wavefoqm. This waveform is a logic symbol known as a Superior State Phase "2 or BUPERIOR62. The
characteristic of this|waveform is described in a later section. The logic “1” is encoded by the absencg of any signal. This
logic symbol is known as an Inferior state. These symbols are illustrated in Figure 4.

114 ps

<€—— SUPERIOR®2|—» €——— INFERIOR — P € SURERIOR @2 —» €——— SUPERIOR®2

FIGURE 4 - EXAMPLE OF PREAMBLE LOGIC SYMBOL ENCODING

The bit time during the preamble is 114 ps, whereas the time of the SUPERIOR62 symbol is 100 us| There are 14 us of
idle time between fwo consecutive SUPERIOR62 symbols. This extra idle time increases the pbility to detect the
preamble.

6.3.2 Data Body Hncoding

The data body is gncoded onto the power line using “Non Return to Zero” (NRZ) “Phase Revé¢rsal Keying” (PRK)
Modulation. There are two_signals used to encode binary logic symbols “1” and “0”. Both are superfor state. The signal
for a logic “1” symbgl is kbown as “Superior State Phase 1" or SUPERIOR61. The signal for a logic[‘0” symbol is known
as “Superior State Rhase™2” or SUPERIORGZ The S|gnal for a SUPERIOR92 has the same functipn as SUPERIOR61
except it differs in pha s . mbols are shown in
Figure 5. The SUPERIOR®62 symbol is the same symbol used in the coding of the Iog|c “0” in the preamble. The
characteristics of these waveforms are described in a later section.
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i
| |l |
L g i

FIGURE 5 - EXAMPI E OF DATA BODY 1 OGIC SYMBOIL ENCODING

6.4 Message Timi

Message between h
Bit time is 104 ps|
Message sent on po
Bit time of pream
Bit time of data b
Symbol time is 1(

The tolerance is +0.4

6.5 Contention Re

The preamble is use

The ASK encoding
location that the co
INFERIOR symbol.

Refer to Figure C1
line. When one trg
symbol, it will imme
dominant message.
and block the incom

The received preanm
continue sending the

NOTE: The delay in

9

pbst microprocessor and PLC Transceiver:
(9600 bits per second).

wer line:

ble is 114 s (8772 bits per second).

bdy is 100 ps (10 000 bits per second).

0 us.

b% over the operating temperature and humidity range ‘ef the PLC transceiver.
solution

d to resolve contention between two messages transmitted simultaneously.
method provides the means of arbitration. One preamble will have signal (SU

ntending preamble has no signal((INFERIOR). Thus, the SUPERIOR62 symb

bf Appendix C. As each trahsceiver sends out its preamble, it observes the pre
nsceiver detects a SWUPERIOR62 symbol in the bit location where there shou
iately stop transmitting'and place itself in the receiver mode so as not to corrupt
When in the receive‘mode, the output of the transceiver is placed in tri-state so g
ng signal.

ble is echoed back to the host microcontroller so it will know that it has lost 4
remainder of its message.

the'first character echoed back to the host microcontroller from the PLC transci

PERIOR®2) in a bit
ol will overwrite the

amble on the power
d be an INFERIOR
the preamble of the
s not to load the line

rbitration and not to

Biver is considerably

larger than
process.

7. TRANSMITTER

e dciay lypibdiiy fournd—m-SAEFH 708 commumnications—This s duetothe PEC preamble decoding

CHARACTERISTICS

The transmitter shall be a differential driver capable of driving the specified carrier waveform on the PL network. The
following sections detail the transmitter requirements for generating the SUPERIOR (either phase) and INFERIOR states

on the power line ne

twork.


https://saenorm.com/api/?name=531ee8955341335d4236fc38b1d3eba8

SAE J2497 Revised JUL2012 Page 9 of 22

7.1 Waveform Generation

The AC output voltage generated during either SUPERIOR state shall be a swept sine wave. Figure 6 shows the
waveform for a SUPERIOR state. The signal shall be impressed upon the DC power line voltage. The waveform can be
approximately described as beginning at the 0° point at 203 kHz and linearly sweep in frequency versus time to a
frequency of 400 kHz in 63 us (19 full cycles), then linearly sweep to 100 kHz in 4 us (1 full cycle), and then linearly
sweep to 203 kHz in 33 us (5 full cycles). The resultant waveform is thus 100 ys + 100 ns ending at the 0 degree point
after 25 cycles. The carrier may begin with either a positive or negative going phase. The shape and relative amplitude
of the waveform over time is a complex function designed to reduce out-of-band radiated interference from the carrier.

The exact specificati

on for the waveform is given as a table in Appendix A.

AC Li
Voltag

The only difference
(SUPERIORG1 =- §
by the PLC transcei

7.2 Amplitude

The amplitude of th
power line connectd
table. The output vag
These output levels
Table 1.

25 Cycles
100 us +/- 100 ns

FIGURE 6 - FREQUENCY SWEPT CARRIER WAVEFORM

petween the waveform of SUPERIOR61 and"SUPERIOR®?2 is that they are 180 g
UPERIOR62). The phase difference depends upon the specific design and is 4
er.

b carrier output voltage during” either SUPERIOR state, into the test load show
r of the device, shall be between the minimum and maximum output levels g
ltage is measured betweén adjacent waveform peaks developing the highest d
will be met over the“load range represented by the switched load conditions of

TABLE 1 - OUTPUT VOLTAGE

Maximum
7 Vpp

Minimum
2.5Vpp

Load Range
10Q-2kQ

egrees out of phase
utomatically sensed

n in Figure 7 at the
ven in the following
fferential amplitude.
the test circuit. See

To ensure proper reception and minimum out of band interference, the normalized envelope shape of the transmitted
swept carrier will match the envelope shape of the waveform of Table A1 in Appendix A to within +10% measured while
driving the test circuit of Figure 7, with the switch in the closed position.
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Power Line Transmitter 10 mH

Under Test

C2

R2

10 mH
Switch closed: Minimum network impedance from 100-400 kHz
Switch open: Maximum network impedance from 100-400 kHz
C1 R1 Cc2 R2 V.,
5uF 10Q 15nF 2k 12 Vdc
ESR<1Q
C1 should have equivalent series resistance less than 1 ohm.
Note: The int¢nt is to present a nearly real load to the PLC transceiver. C1 and C2 areor AC coupling of R1 and R2 respect{vely. Their

impedance an

The 10 mH inducto
maximum current lin
PLC Transceiver.

7.3 SUPERIOR61
During the output tr

opposite phase, the
value necessary to

interval) provided th¢ out-of-band signal level requirements of 7.4 are met.

7.4 Conducted Emissions Linit

The PLC signal mu

ESR must be much less than R1and R2 respectively within reasonable éomponent characteristics.

FIGURE 7 - OUTPUT DRIVER TEST CIRCUIT
s must have a self resonance much greater than the PLC band (>400 kHz)
hits above DC current levels used by.the PLC Transceiver or devices connecte
to SUPERIOR62 Transition
ansition from the end of.one SUPERIOR state to the beginning of another SUF

waveform amplitude £2\intervals (Table A1 in Appendix A) about the transition pd
implement the phase reversal (less than the maximum waveform amplitude

5t be «Considered when testing for the Electro-Magnetic Compatibility. The emis

transmitters will exc

made for the PLC frgquency range.

ped\recommended limits in the PLC frequency range. Therefore, exceptions t

and saturation and
d in parallel with the

PERIOR state of the
int may assume any
allowed during this

sions from the PLC
b the limits must be

The appropriate tests to consider for measuring electromagnetic emissions are defined in CISPR 25 except Section 5,

Annexes B, C, D, an

dH.
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NOTE: (Informative):
The output signal within the 100 to 400 kHz frequency range, when measured at the Artificial Network port, can

exceed +105 dBuV (typically less than 120 dBuV (1Vgrus))-

Thus, if the analyzer reference level is set to a value

of 80 dBuV (or less) to obtain good measurement accuracy, the 105 dBuV SSC signals will create intermodulation

products in

readings in the band of interest, although they might be outside the sweep range of the analyzer.

the front end of the spectrum analyzer. These intermodulation products will

filters should be used at the analyzer input as follows:

10 kHz hgh pass filter should be used at the analyzer input.

80 dBuV

protection.

Do not rely on the s
before this indicator
7.5 ECU Isolation
The PLC transceivd

integrated. Some c(
conducted emission

8. RECEIVER CHA

The PLC receiver nj
SUPERIOR62. De|
waveform with an in
after the complete sf

8.1 SUPERIOR S

void spectruman

bectrum analyzer’s overload indicator. Intermodulation products are produced in
becomes active.

r essentially connects in parallel to the power supply, of the ECU into whic
mponent configurations in the power supply may cause)attenuation and distortio
5 exceeding the recommended limits. Examples of ECU and PLC isolation are sh

RACTERISTICS

ust detect the two valid swept frequency, carrier unit symbol state waveforms g
fection is assumed to occur, for specification description purposes, by corr
ernal model of the waveform. This process requires that reporting of a valid meg
ate (100 us) has been received.

ates Recognition

Unit SUPERIOR st

level is 25.0 mV p-p|and <7.0 V p-p, at'the power line connector of the device, in the band from 10(
transmitted swept cgrrier waveform meets the relative amplitude and waveform timing requirements g

The received message error raté/fone or more errors occurring within the message) will not exceed (
when the swept carfier waveform is received with a signal level in the range of 25.0 mV p-p and <7
interfering signals or signal,impairments, measured using a minimum of 1000 messages of data with
five bytes. In additidn, the-received packet error rate will not exceed:

e symbol recognition Y(ofeither phase) will occur when the received swept freq

adversely affect the
High pass

To observe the PLC signal spectrum, the spectrum analyzer reference level should be set to 120 dBuV and a

vel should be set to
hlyzer input overload

most analyzers well

h the transceiver is
n, which may lead to
own in Appendix B.

f SUPERIOR61 and
blating the received
ium state occur only

uency carrier signal
to 400 kHz and the
ven in Section 7.

1% (with no retries)
.0 V p-p without any
a message length of

2% when the swept carrier waveform is received in the presence of a constant carrier interfering signal occupying
any single frequency from 20 kHz to 1 MHz producing a signal-to-interfering noise ratio of 3.0 dB at the receiver
terminals.

2% when the swept carrier waveform is received in the presence of broadband noise producing a signal-to-
interfering noise ratio of 3.0 dB at the receiver terminal.
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NOTE: (Informative):
The PLC for trucks technology is more sensitive to constant carrier interference than to broadband interference at
a similar signal to noise ratio, so it is likely that designs meeting the former requirements will comply with the later.
Testing with both types of interfering signals will be needed to ensure that interference will not degrade

communicat

ion in the vehicle.

2% when the swept carrier waveform is received at the minimum level of 5 mV p-p, where not impaired, in the
presence of a band stop filter impairment between the signal source and the receiver with a 10.0 db attenuation in
the stop band, having a Q of 5, with center frequency placed at any point between 100 and 400 kHz.

9. SOFTWARE FU

NCTIONS

The protocol of the 1

9.1 Cab Mounted
The physical contro
example of this dev
made by a device m
9.1.1  Trailer Deviq
The trailer mounted
appropriate control
of these messages ¢

9.1.1.1 Lamp On

The message to commmand the lamp “ON” starts with message identifier (MID) 10. This message is dg

9.1.1.2 Lamp Off

The message to ¢
Section 10.

9.1.1.3 Power up
When power is appl
device has the optio
commands (Exampl

9.1.2 Tractor Dev

hessages communicated on the PLC network is that which is described in the SA
Trailer ABS Malfunction Indicator Lamp Control

of the cab mounted Trailer ABS Indicator Lamp is made by a device within the
ce is the Tractor ABS ECU. The logical control of the cab mounted Trailer AH
bunted on the Trailer. An example of this device is the Trailer, ABS ECU.

e Control Functions

device performs the logical control of the cab motinted trailer ABS Indicator L
hessage over the power line to the tractor mounted:control device. The trailer de

very 500 ms.

Command

Command

bmmand the lamp “OFF* starts with message identifier (MID) 11. This me

Bulb Check)

ed and the {failer ABS device becomes active, if the lamp is not to be turned on
n to send one or more initial “ON” command(s) for a bulb check. Otherwise, it
p 2.8 insFigure 8).

cé-Control Functions

= J1708.

towing vehicle. An
S Indicator Lamp is

pmp by sending the
ice shall send either

fined in Section 10.

5sage is defined in

no faults), the trailer
shall send the “OFF”

The device in the tractor, that physically controls the cab mounted Trailer ABS Indicator Lamp, shall activate the lamp as
indicated in the following.

9.1.21

Lamp On Function

When the tractor device receives an “ON” message, from the power line, it shall turn on the Lamp for 2.5 +0.5/-0 s
(Example 2.1 in Figure 8). In the event of multiple trailers sending conflicting control messages, the “ON” message has
priority (Example 2.2 in Figure 8).
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9.1.2.2 Lamp Off Function

When the tractor device receives an “OFF” message, over the power line, it shall turn the lamp off 2.5 +0.5/-0 s after the
receipt of the last “ON” message (Examples 2.3 through 2.5 in Figure 8).

When the tractor device no longer receives “ON” or “OFF” messages, from the power line, it shall turn off the lamp
10 seconds after the receipt of the last “ON” message (Example 2.6 in Figure 8).

9.1.2.3 Power on (Bulb Check)

When the ignition becomes active and the first control message that the tractor device receives within 3 s is an “OFF”,

then the tractor devige~will-turn-on-the |9mp for2 5 +0 5.0 sor Inngnr ifan “ON” message is raceive. (Examp|es 2.7 and
2.8 in Figure 8). Iffan “ON” message is received during this time, the tractor device will then control according to the
preceding sections.

If no lamp control mg¢ssages are received, then the tractor device will not perform a bulb check (Example 2.9 in Figure 8).

Example Comments

21 | bmpon .11 1110 10 10 10... Lamp-on when ON message
o off L 1055 o received (MID 10)

22 oMM Moo 401 g1 lkamp on with multiple trailers
Amp on ‘ (dollies) and ON message rdceived
amp off | =055 =< I [ |

23 | pmpon —==:19 10 11 11 11 11 11 At Lamp off 2.5 seconds after Iast ON

message sent. OFF messages
bmp off P =0Ss= va sont 9

2.4 o on oMM M g 1T 11 My Lamp off, multiple trailers
Lmp off | >=08s=< L,,,

25 oMMt 1 11 1A N Lamp off with multiple trailer$ and
gmp on —== ON message from one trailef no
bmp off | =08 = \———— longer received.

26 | bmpon -==19_10 Lamp off 10 seconds after loss of

> 055 | | L messages
pmp off t t+10 sec
2.7 | bmpon (LA T B B S N B P Bulb check performed when|OFF
>05s< | | e messages detected within 3
pmp off seconds of ignition activation].
ign gn\* t < 3sec t+2.5sec

2.8 | bmp on 1 1. Bulb check NOT performed yhen

| | >05sm= | | | OFF messages are detecteq after
amp 'off L L

! I 3 seconds of ignition activatipn.

ign on t > 3sec

2.9 | lampon Lamp not to be activated with no
lamp off | >=05s=< | control messages available.

FIGURE 8 - CONTROL OF CAB MOUNTED TRAILER ABS INDICATOR LAMP BY TRACTOR DEVICE
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9.1.3 SAE J1587 Indicator Lamp Control

The tractor PLC unit will send a message onto the SAE J1587 bus to indicate the control status of the Trailer ABS
Indicator Lamp. This message is to facilitate control of a Trailer ABS Indicator lamp that is mounted in an electronic
instrument panel with no dedicated control input. The Parameter Identifier (PID) for the control of this lamp is defined in
SAE J1587 by PID 49 ABS Control Status.

9.1.4 SAE J1939 Indicator Lamp Control

The tractor PLC unit will send a message onto the SAE J1939 bus to indicate the control status of the Trailer ABS
Indicator Lamp. This message is to facilitate control of Trailer ABS Indicator lamp that is mounted in an electronic
instrument pane| with—no _dedicated control inpuf The Parameter (-‘.rnnlr_\ Number (Df—‘.l\l) for-the control of this |amp is

defined in SAE J1930 by PGN 61441 Electronic Brake Control 1 (EBC1).

10. PLC NETWORK MESSAGE FORMAT DEFINITIONS

The definitions of the PLC network messages, which are not described in the SAE J1708 and SAE J1587, are described
in this section.

10.1 Trailer ABS Indicator Lamp ON (MID10)
Message ldentifier (MID) 10d

- DATA =00d
- Update rate = 500ms
The purpose of the message identifier is to command tractor mounted Trailer ABS Indicator Lamp to e ON.
10.2 Trailer ABS Inficator Lamp OFF (MID 11)
Message Ildentifier (MID) 11d

- DATA = 255d
- Update rate = 500|ms

The purpose of the message identifier is-{o;:command tractor mounted Trailer ABS Indicator Lamp to e OFF.
10.3 Trailer ABS Agtive (MID 87)
Message Ildentifier (MID) 87d
Format: MID / data | checksum

- Data = 255d

- Update rate = 500'msand-whenABStsfirst-active:

State signal which indicates that the ABS in the trailer is actively controlling an ABS event. This information is used in the
tractor vehicle dynamic control system for calculating trailer dynamics.

This message is to be sent on change to ABS active state and continued to be broadcast with an update rate of 500 ms
while in the active state. To indicate that this message is supported by the trailer ECU, this message is transmitted, with
an update rate of 500 ms, during the first 2.5 s following the application of power and vehicle motion is not detected.
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11. PLC NETWORK MESSAGE FORMAT DEFINITIONS UNIQUE TO SAE J2497

Historically, communication message assignments were assumed to be identical for SAE J1587 and SAE J2497. Due to
industry needs, there are reasons to apply a separate MID level for SAE J2497 as MIDs are nearly used up in SAE J1587

and there is a need for additional MIDs to support dynamic addressing in SAE J2497.

11.1 Dynamic Claim to a Unique SAE J2497 MID

11.1.1 Background

This method assumes that there is no current industry need for dynamlc MID addressing for srmrlar devices on a single

SAE J1708/SAE J15
trailers. Also, it assu

For proper bus accq
(MID) (Refer to SAE
of the same type (e
J1587 defines differ
no standard way of
Manually configuring

NOTE: Today in mg

on the samg power line when communicating with multiple trailers’connected.

will have the
dynamic Ml
exclusively U

11.1.2 Priority of M

If the trailer device (
after it has broadcag

11.1.3 Method
11.1.3.1 Power-Up
A device powers up
using the last claimg
MID.

If the ECU does de
(not detected) MID

mes the ECU has the ability to choose from a set of pre- deflned MID numbers

ss, devices communicating on the same data bus are required to have tunique
J1708, Section 6.3.3.1). Because of power line communications (PLC)="SAE J:
g., ABS ECUs) can now communicate on the same data bus (The power line)

dynamically assigning these MIDs to their devices when communicating on th
MIDs is not a reliable method because trailers are often swapped in tractor / trai

ny cases, diagnostic devices have the issue of tryingAo‘communicate with multi
option to communicate to a single ABS unit using.the primary MID 137 or the
D addresses. SAE recommends that trailer devices communicating on the [
sing the new dynamic MID assignments as_s@on as possible.

Ds 10, 11 and 87

FCU) is responsible for sending MID 10, 11 or 87, it should not attempt the dynan
t these higher priority MIDs at lgast one time.

MID Claim

and waits thenTsd before sending PID 4 — Dynamic MID Claim for SAE J244
d MID during_ the previous power cycle unless it has already detected another B

bnt MIDs for devices of the same type (example: Brakes MID 13%))138, 139, 24p

In the futurd,

resident on multiple

message identifiers
P497), trailer devices
Even though SAE
, and 247), there is
e same power line.
er combinations.

ble MID 137 devices
diagnostic devices
hewly defined set of
ower line evolve to

hic MID function until

7 Gateway Devices
CU using this same

Devices using the new v
type to operate on the same data bus (e.g., Brakes Trailer #1, Brakes Trailer #2, etc.).

Df the dewce set reset Tsd and then send PID 4 - Dynamrc MID Claim for

11.1.3.2 MID Infringement and Reclaim

ect.another ECU that starts broadcasting using the same MID, the ECU will cla

im the next unused

At any time during the power cycle, if an ECU that has already claimed a MID detects another ECU that starts
broadcasting using the same MID, the first unit will claim the next unused (not detected) MID of the device set, reset Tsd,
and then resend PID 4 — Dynamic MID Claim for SAE J2497 Gateway Devices using the new MID. A “Device Set’ is
defined as a group of MIDs intended to allow multiple devices of the same type to operate on the same data bus; e.g.,
Brakes, Trailer #1, Brakes Trailer #2, etc.
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11.1.3.3 MID Claim Examples

FIGUHR

Sequence of MID ClI

All three trailer ECU

1.

2.

Trailer B initiates

Trailers A and G
set and reset Ts

Trailer A initiates

Trailers C sees
Tsd.

Trailer C initiate

A

ECU &
TD,
Tractor

im messages:

Trailer A Trailer B Trailer C
Msg 2: Msg 1: Msg 2:
MID 88 MID 88 MID 88
Msg 3: ‘ Msg 4:
MID 89 MID 90
v v v v v
J2497 PLC

first and sends PID 4 using MID 88.

before Trailer C and sends PID 4 using MID 89.

5 and sends PID 4 using MID 90.

5 are defaulted for MID 88 and receive power at the sameé.time.

RE 9 - EXAMPLE OF TRAILER DEVICE SET SUPPORTING DYNAMIC ADDRESY

see an ECU using MID88 and both units willclaim the next unused (not detecte
4.

Trailer A Trailer B Trailer C Trailer D
MID 89 MID 88 MID 90 Msg 1:
MiD-89

ECU &

J

v

Msg 2:
MID 91

TD,

v

Tractor

J2497 PLC

bSING

d) MID of the device

an ECU using MID89 and then_claims the next unused (not detected) MID of {he device set, reset

FIGURE 10 - EXAMPLE OF ADDING ECU TO TRAILER DEVICE SET SUPPORTING DYNAMIC ADDRESSING
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Sequence of MID Claim messages:

1.

Trailer D initiates and sends PID 4 using MID 89. (Last MID claimed during last power cycle.)

2. Trailer A sees an ECU using MID89 claims the next unused (not detected) MID of the device set, resets Tsd, then
sends PID 4 using MID 91.

11.1.3.4 Trailer Device Sets without Dynamic Addressing Support

Older devices will not be using MIDs in this range and will not affect the dynamic addressing function.

meae

11.1.4 Start Delay F#

The start delay time
power-up or after a
non-zero delay. Thig

=

(Tsd) is randomly chosen to minimize the probability that two devices trycto-clg
new device is introduced to the system. The Tsd should be set to,some m
will allow the bus to stabilize as quickly as possible.

Devices powering up late may be the result of a trailer being connected to an already powered train @

device intermittently
11.1.5 Physical Po

MID number does 1
position is not curre
device to claim the {
the wiring systems b
during power cycles

11.1.6 MID Retenti

The MID used duri
communicating usin
another device is df
during intermittent p

losing power.

Bition

ot indicate physical position in a multiple trailer configurations. Using the MID
irst dynamic MID value when it is actually not in'the first trailer position due to \
etween trailers. Devices that associate functiohs to MIDs need to be aware that
DN

hg last power cycle should be._retained in device memory. At power up, d
g the claimed MID from the-previous power cycle and used throughout the

tected using the MID. This'will reduce the resulting MID claiming actions betw
bwer-loss.

11.2 SAE J2497 M|D Assignments

The SAE J2497 Ta
Table 2 summarizes|

5k Force recommends that MIDs in the range of 88 to 110 be used for dynam
how all MIDs should be assigned in SAE J2497.

TABLE 2 - MESSAGE ID ASSIGNMENT LIST

im the same MID at
inimal (< 1 second)

f trailers, or due to a

to indicate physical

htly possible because there is no standard method to determine position. Notg: it is possible for a

ariable conditions in
the MID can change

bvices should begin
power cycle unless
ben power cycles or

c MID assignments.

MID-Values

MID Assianment nacr\ripﬁnn
MHE-ASSIGHRS A 8SEHPHOR

0to 9, 12t0 86, 111 to 124, and Reserved for Assignment by SAE J2497 Task Force
126 to 127
10, 11, and 87 PLC Network Messages As Defined in SAE J2497
Section 10
88 to 110 Available for Dynamic MID Assignment
125 PLC Identification
128 to 255 Used in SAE J2497 as Defined in SAE J1587

NOTE: MIDs in the range of 0 to 127 may also be defined in SAE J1708; however, as messages are not shared between
SAE J1708/SAE J1587 and SAE J2497 networks, there is no MID definition conflict. If a message is passed from
one network to another via a gateway, the MID of the original message should be interpreted according to the
network where it was used as the message header.
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