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WARNING

Read this entire manual and all other publications pertaining to the work to be performed before instal-
ling, operating, or servicing this equipment. Practice all plant and safety instructions and precautions.
Failure to follow instructions can cause personal injury and/or property damage.

The engine, turbine, or other type of prime mover should be equipped with an overspeed (overtempera-
ture, or overpressure, where applicable) shutdown device(s), that operates totally independently of the
prime mover control device(s) to protect against runaway or damage to the engine, turbine, or other
type of prime mover with possible personal injury or loss of life should the mechanical-hydraulic gov-
ernor(s) or electric control(s), the actuator(s), fuel control(s), the driving mechanism(s), the linkage(s),
or the controlled device(s) fail.

Any unauthorized modifications to or use of this equipment outside its specified mechanical, electrical,
or other operating limits may cause personal injury and/or property damage, including damage to the
equipment. Any such unauthorized modifications: (i) constitute "misuse" and/or "negligence" within
the meaning of the product warranty thereby excluding warranty coverage for any resulting damage,
and (ii) invalidate product certifications or listings.

é CAUTION
To prevent damage to a control system that uses an alternator or battery-charging device, make sure
the charging device is turned off before disconnecting the battery from the system.

Electronic controls contain static-sensitive parts. Observe the following precautions to prevent dam-
age to these parts.

e Discharge body static before handling the control (with power to the control turned off, contact a
grounded surface and maintain contact while handling the control).

e Avoid all plastic, vinyl, and Styrofoam (except antistatic versions) around printed circuit boards.

e Do not touch the components or conductors on a printed circuit board with your hands or with
conductive devices.

ﬁ OUT-OF-DATE PUBLICATION

This publication may have been revised or updated since this copy was produced. To verify that you
have the latest revision, be sure to check the Woodward website:

http://www.woodward.com/pubs/current.pdf

The revision level is shown at the bottom of the front cover after the publication number. The latest
version of most publications is available at:

http://www.woodward.com/publications

If your publication is not there, please contact your customer service representative to get the latest
copy.

Important definitions

WARNING

Indicates a potentially hazardous situation that, if not avoided, could result in death or serious injury.

NOTE

Provides other helpful information that does not fall under the warning or caution categories.

ﬁ CAUTION
Indicates a potentially hazardous situation that, if not avoided, could result in damage to equipment.

Woodward reserves the right to update any portion of this publication at any time. Information provided by Woodward is believed to be
correct and reliable. However, Woodward assumes no responsibility unless otherwise expressly undertaken.

© Woodward
All Rights Reserved.
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Chapter 1.
General Information

Document Overview

[ Type English German |
easYgen-2000 Series

easYgen-2000 Series - Installation 37426 GR37426
easYgen-2000 Series - Configuration 37427 GR37427
easYgen-2000 Series - Operation 37428 GR37428
easYgen-2000 Series - Application 37429 -
easYgen-2000 Series - Interfaces this manual = 37430 -
easYgen-2000 Series - Parameter List 37431 GR37431
easYgen-2000 Series - Brief Operation Informa- 37432 GR37432

tion

Table 1-1: Manual - overview

Intended Use The unit must only be operated in the manner described by this manual. The prerequisite for a
proper and safe operation of the product is correct transportation, storage, and installation as well as careful oper-

ation and maintenance.

NOTE

This manual has been developed for a unit fitted with all available options. Inputs/outputs, functions,
configuration screens, and other details described, which do not exist on your unit, may be ignored.

The present manual has been prepared to enable the installation and commissioning of the unit. Due to
the large variety of parameter settings, it is not possible to cover every combination. The manual is
therefore only a guide. In case of incorrect entries or a total loss of functions, the default settings may
be taken from the list of parameters enclosed in the configuration manual 37427 or from ToolKit and

the respective *.SID file.

Abbreviations

The following abbreviations are frequently used in this documents:

PDO Process Data Object
RPDO  Receive PDO
TPDO  Transmit PDO

SDO Service Data Object
SSDO  Server SDO

MSB Most Significant Bit
LSB Least Significant Bit

© Woodward
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Interface Overview

Depending on the respective model and package, the easYgen-2000 Series provides up to 2 CAN interfaces

and 2 serial interfaces. Table 1-2 indicates the interface set up of respective model and package.

Interface(s) CAN Serial Service Port
RS-485 RS-232
easYgen-2200 P1 1 - 1
easYgen-2200 P2 2 - 1
easYgen-2500 P1 2 1 1
Table 1-2: Interfaces — overview
-
easYgen-2000 Series
|59 S is 1/ IS 43 | |42 30‘
[108 R/ CANbus? o3| [s2 80
easYgen-2500 P1
Service
Port
(RS-232)
|ao 79‘
1 9| | 10 29‘
* = only easYgen-2200 P2
CAN bus 1 - CANopen (Protocol 5100)
CAN bus 2 - CANopen (IKD 1 and Phoenix expansion boards)
- J1939 ECU
RS-485 - Toolkit ( Servlink),
- Modbus (Protocol 5100)
Service Port - Toolkit ( Servlink),
(RS-232) - Modbus (Protocol 5100)

Figure 1-1: easYgen - interface overview
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CAN Interfaces

Guidance level

16 units max
* Load sharing
+ CANopen
SR pLC
CAN 1
CAN 2

Engine level
« J1939 (ECUV)
+ J1939 Analog Values

+ Extension cards Phoenix I/Os
L1
O ECU
GATEWAY|
Engine Generator ]

Figure 1-2: Interface overview - CAN interfaces
CAN Interface 1 — Freely Configurable CANopen Interface

CAN interface 1 is a freely configurable CANopen interface with 3 RPDOs (receive boxes), 3 TPDOs (send box-
es), and 4 additional Server SDOs.

CAN Interface 2 (Engine Bus)

The CAN interface 2 supports the CANopen and J1939 protocol simultaneously. It supports the connection of a
wide range of engine control units (ECUs) and J1939 analog input control modules, which comply with the J1939
standard (e.g. Axiomatic).

Pre-Configured CANopen Interface
CAN interface 2 is pre-configured for several expansion units. These include the 1/0 expansion boards Wood-
ward IKD 1 and several combinations of the expansion boards of the Phoenix Inline Modular (IL) series.

It is possible to connect several combinations of up to four Woodward IKD 1s and Phoenix Inline Modular (IL)
modules with up to 16 discrete inputs/outputs. Refer to the Application Manual 37429 for a list of example confi-
gurations of different load sharing applications.

Monitoring

The two CAN interfaces may be monitored individually. Refer to the Configuration Manual 37427 for more in-
formation about this monitoring function with a dedicated alarm message and reaction for each interface.

CAN Bus Diagnosis

The state and the load of the CAN interfaces can be monitored. Refer to CAN Bus Diagnosis on page 12 for de-
tailed information.

© Woodward Page 9/107



Manual 37430A easYgen-2000 Series - Genset Control

J1939 Interface
The J1939 protocol enables to connect a vast majority of Engine Control Units (ECUs) with the easYgen on the
CAN bus. Beyond this, the following ECUs are supported with additional communication features:

S6 Scania
EMR2 Deutz
EMS 2 Volvo
ADEC MTU
EGS Woodward
EDC7 MAN
EEM SISU
Cummins

Serial Interfaces

e ToolKit
* Modbus

» Peer-to-peer

MW, wooowaro

Serviceport
(RS-232)

RS-485

(easYgen-2500 P1)

PLC

 Modbus

* Multiple units

Figure 1-3: Interface overview - serial interfaces
Serial Interface — Serviceport (RS-232)
A freely configurable RS-232 interface is provided to serve as a local service interface for configuring the unit
and visualize measured data. It is possible to connect a modem for remote control and alarm signaling. The serial
interface provides a ServLink as well as a Modbus protocol.

Serial Interface — RS-485 (easYgen-2500 P1 only)

A freely configurable RS-485 half duplex Modbus RTU Slave interface is provided to add PLC connectivity. It is
also possible to configure the unit, visualize measured data and alarm messages, and control the unit remotely.
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RS-485 Modbus Half Duplex Application

RS -485 B (TxD +)
RS -485 A (TxD -)

[]R=120 Ohms

PLC (Master)

103

102

103
102

D R=120 Ohms

easYgen (Slave 2)

Figure 1-4: Interface overview - serial interface Modbus half-duplex
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Chapter 2.
CAN Bus Configuration

CAN Bus Diagnosis

Load Diagnosis

Multiple units on the CAN bus may cause a high bus load depending on the used protocols and baud rate. The
easYgen-2000 Series provides a diagnosis screen to monitor the actual load on the CAN bus.

On the start screen, select Main Menu -> Diagnostic -> Miscellaneous -> Load diagnostic to access the Load di-
agnostic screen. This screen provides information about the total CAN bus load as well as the CANopen and
J1939 bus load on CAN bus 1 and 2. The total CAN bus load is the sum of the message load on CAN bus 1 and
2. 33 messages on the CAN buses within 20 ms correspond with 100 % load. If more than 32 messages are sent
within 20 ms, the logical command variable "08.20 CAN bus overload" will be enabled and the busses will be
disabled consecutively starting with the last in the list (CAN1 bus load J1939) until the load falls below

33 messages per 20 ms. The re-connection of the busses is performed in the opposite order starting with the first
in the list (CAN2 bus load CANopen). The easYgen also provides a monitoring function for initiating dedicated
actions in case the CAN bus load is exceeded (refer to the Configuration Manual 37427 for detailed information).

Recommendation: The total load of the CAN bus should not exceed 100 % in normal operation.

7 )
: 0.a0 Gl 3300510
L 030
HMS e
CAHoren (515 %
CAMZ bus load J1939

BEE
N 7

Figure 2-1: CAN bus load diagnostic screen

NOTE

Refer to the Application Manual 37429 for a list of example configurations of different load sharing ap-
plications.
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Status Diagnosis

The easYgen provides the user with a status of the CAN interfaces to facilitate troubleshooting.

On the start screen, select Main menu -> Diagnostic -> Miscellaneous -> CAN interface 1/2 state to access the
CAN interface 1/2 state screen. This screen provides information about the status of the respective CAN inter-
face. The screen shown in Figure 2-2 is available for CAN interface 1 as well as for CAN interface 2.

-~ )
CAH bus 1 state
1 g

o 16

CHHI monitorina:
=ct., =t =te
;]
g 1B

Figure 2-2: CAN interface state screen

If a bit is enabled in this screen, this is indicated by a black square:
[E The respective bit is enabled
] The respective bit is disabled

The different bits have the following importance:

Can bus 1 state:
e Bit1:a TPDO has incorrect mapping parameters
e Bit 2: an RPDO has incorrect mapping parameters
e Bit 3: a TPDO has more than 8 bytes (is configured with several parameters, which exceed a total length of
8 bytes)
e Bit 4: an RPDO has more than 8 bytes (is configured with several parameters, which exceed a total length of
8 bytes)

CAN 1 monitoring (active state):
o Bit {x}: RPDO{x} is not received at the moment

Can bus 2 state:
e Bit 13: one Node ID is assigned to more than 1 device (this results a Node ID conflict, because each device
must have a different Node ID)

CAN 2 monitoring (active state):
e Bit {x}: CAN Node ID {x} is not received at the moment

All other bits, which are not described here, are not used and have no importance.
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CAN Interface Parameters

NOTE

The following parameters are available for configuring the CAN bus Interfaces. Refer to the Configura-
tion Manual 37427 for detailed information about all parameters.

Configure CAN Interface 1

Parameter table ID | Text | Setting range | Default value
Configure CAN interface 1
3156 Baudrate 20/50/100/125/250/500/ 250 kBd

800 /1000 kBd

8950 Node-ID CAN-Bus 1 1to 127 1
8993 CANopen Master Default Master / On / Off Default Master
9120 Producer heartbeat time 0 to 65500 ms 2000 ms
9100 COB ID SYNC Message 1 to FFFFFFFF hex 80 hex
8940 Producer SYNC Message time 0 to 65500 ms 20 ms
9101 COB ID TIME Message 1 to FFFFFFFF hex 100 hex

Table 2-1: CAN bus - CAN interface 1 - parameters

Additional Server SDOs (Service Data Objects)

NOTE

The CAN bus is a field bus and subject to various disturbances. Therefore, it cannot be guaranteed that
every request will be answered. We recommend to repeat a request, which is not answered within rea-
sonable time.

NOTE
The first Node ID is the standard Node ID of CAN interface 1 (parameter 8950).

Parameter table ID | Text | Setting range | Default value
Configure CAN interface 1: additional Server SDOs
33040 2. Node-1D 0to 127 0
33041 3. Node-ID 0to 127 0
33042 4. Node-ID 0to 127 0
33043 5. Node-1D 0to 127 0

Table 2-2: CAN bus - CAN interface 1 - additional server SDOs - parameters
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Receive PDOs (Process Data Objects) 1to 3

Figure 2-3 shows the principle of PDO mapping.

Parameter table

Parameter table

Parameter table

PDO Mapping
0 3

1] ywwh |1
2| zzzzh |1
3] xooxh |1

Object Dictionary

xoxh

Application Object 1

yyyyh

Application Object 2

zzzzh

Application Object 3

PDO: | App. Object 2 | Application Object 3 [App. Object 1 |

Figure 2-3: Interfaces - principle of PDO mapping

ID

| Text

| Setting range

Default value

Configure CAN interface 1: receive PDO 1

9300 COB-ID 1 to FFFFFFFF hex 80000000 hex
9121 Event-timer 0 to 65500 ms 2000 ms
8970 Selected data protocol 0 to 65535 0

9910 Number of Mapped Objects Oto4 0

9911 1. Mapped Object 0 to 65535 0

9912 2. Mapped Object 0 to 65535 0

9913 3. Mapped Object 0 to 65535 0

9914 4. Mapped Object 0 to 65535 0

Table 2-3: CAN bus - CAN interface 1 - receive PDO 1 - parameters

ID | Text | Setting range | Default value

Configure CAN interface 1: receive PDO 2

9310 COB-ID 1 to FFFFFFFF hex 80000000 hex
9122 Event-timer 0 to 65500 ms 2000 ms
8971 Selected data protocol 0 to 65535 0
33855 Number of Mapped Objects Oto4 0
9916 1. Mapped Object 0 to 65535 0
9917 2. Mapped Object 0 to 65535 0
9918 3. Mapped Object 0 to 65535 0
9919 4. Mapped Object 0 to 65535 0

Table 2-4: CAN bus - CAN interface 1 - receive PDO 2 - parameters
ID | Text | Setting range | Default value
Configure CAN interface 1: receive PDO 3
9320 COB-ID 1 to FFFFFFFF hex 80000000 hex
9123 Event-timer 0 to 65500 ms 2000 ms
8972 Selected data protocol 0 to 65535 0
33860 Number of Mapped Objects Oto4 0
9906 1. Mapped Object 0 to 65535 0
9907 2. Mapped Object 0 to 65535 0
9908 3. Mapped Object 0 to 65535 0
9909 4. Mapped Object 0 to 65535 0

Table 2-5

: CAN bus - CAN interface 1 - receive PDO 3 - parameters

© Woodward
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NOTE

Do not configure an RPDO or TPDO with a COB-ID higher than 580 (hex) or lower than 180 (hex). These
IDs are reserved for internal purposes.

Transmit PDOs (Process Data Objects) 1to 3

Parameter table

Parameter table

ID | Text | Setting range Default value
Configure CAN interface 1: transmit PDO 1

9600 COB-ID 1 to FFFFFFFF hex 00000181 hex
9602 Transmission type 0 to 255 255
9604 Event timer 0 to 65500 ms 20 ms
8962 Selected data protocol 0 to 65535 5100
9609 Number of Mapped Objects Oto4 0

9605 1. Mapped Object 0 to 65535 0

9606 2. Mapped Object 0 to 65535 0

9607 3. Mapped Object 0 to 65535 0

9608 4. Mapped Object 0 to 65535 0

Table 2-6: CAN bus - CAN interface 1 - transmit PDO 1 - parameters

ID | Text | Setting range Default value
Configure CAN interface 1: transmit PDO 2

9610 COB-ID 1 to FFFFFFFF hex 80000000 hex
9612 Transmission type 0 to 255 255
9614 Event timer 0 to 65500 ms 20 ms
8963 Selected data protocol 0 to 65535 0

9619 Number of Mapped Objects Oto4 0

9615 1. Mapped Object 0 to 65535 0

9616 2. Mapped Object 0 to 65535 0

9617 3. Mapped Object 0 to 65535 0

9618 4. Mapped Object 0 to 65535 0

Table 2-7: CAN bus - CAN interface 1 - transmit PDO 2 - parameters
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Parameter table ID | Text | Setting range | Default value
Configure CAN interface 1: transmit PDO 3
9620 COB-ID 1 to FFFFFFFF hex 80000000 hex
9622 Transmission type 0 to 255 255
9624 Event timer 0 to 65500 ms 20 ms
8964 Selected data protocol 0 to 65535 0
9629 Number of Mapped Objects Oto4 0
9625 1. Mapped Object 0 to 65535 0
9626 2. Mapped Object 0 to 65535 0
9627 3. Mapped Object 0 to 65535 0
9628 4. Mapped Object 0 to 65535 0

Table 2-8: CAN bus - CAN interface 1 - transmit PDO 3 - parameters

NOTE

Do not configure an RPDO or TPDO with a COB-ID higher than 580 (hex) or lower than 180 (hex). These
IDs are reserved for internal purposes.
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Configure CAN Interface 2

Parameter table ID | Text Setting range Default value
Configure CAN interface 2
3157 | Baudrate 20/50/100/125 /250 kBd 250 kBd

Table 2-9: CAN bus - CAN interface 2 - parameters
CANopen Interface

Parameter table ID | Text Setting range Default value
Configure CAN interface 2: CANopen
9940 This device Node-ID1/2/3/4/5/617 Node-ID 7
9930 IKD1 DI/DO 1..8 Off /Node-ID1/2/3/4/5/6/7 Off
9931 IKD1 DI/DO 9..16 Off /Node-ID1/2/3/4/5/6/7 Off
9934 Phoenix DI/DO 1..16 Off /Node-ID1/2/3/4/5/6/7 Off
15134 Configure external devices Yes/ No No

Table 2-10: CAN bus - CAN interface 2 - CANopen - parameters
J1939 Interface

Parameter table ID | Text Setting range Default value
Configure CAN interface 2: J1939
15106 J1939 own adress 0 to 255 234
15107 Engine control address 0to 255 0
15108 Reset previous act. DTCs - DM3 Yes/ No No
15133 Reset act. DTCs — DM11 Yes/ No No
15103 SPN version Version 1/ Version 2 / Version 3 Version 1
15102 Device type Off / Standard / S6 Scania / Standard

EMR2 Deutz / EMS 2 Volvo /
ADEC MTU / EGS Woodward /
EDC7 MAN / EEM SISU /
Cummins

15127 ECU remote controlled On / Off Off
5537 Speed deviation ECU 0 to 1400 rpm 120 rpm

Table 2-11: CAN bus - CAN interface 2 - J1939 - parameters
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CAN Bus Load Sharing

Multi-Master Principle

It is important to know that the load share and load-dependent start/stop functionality is subject to a multi-master

principle. This means that there is no dedicated master and slave function. Each easYgen decides for itself how it

has to behave. The benefit is that there is no master control, which may cause a complete loss of this functionality
in case it fails. Each control is also responsible for controlling common breakers like a mains circuit or generator

group breaker.

Load Share Monitoring

The easYgen provides two monitoring functions for load sharing (refer to the Configuration Manual 37427 for a
detailed description of these functions):

Multi-Unit Parameter Alignment

The multi-unit parameter alignment functionality requires that the relevant parameters are all configured identi-
cally at all participating units.

Multi-Unit Missing Members

The multi-unit missing members monitoring function checks whether all participating units are available (sending
data on the load share line).

General Load Share Information

The maximum number of participating easYgen-2000 Series devices for load sharing is 16. The CANopen bus
load increases with the number of units participating in load sharing.

The following parameters affect the bus load:

Number of CAN participants

Baud rate

Transfer rate of load share messages
Visualization

We recommend to consider whether all data has to be sent on the CAN bus when planning the CAN bus. It is also
possible to send visualization data via RS-485 for example.

NOTE

Refer to the Application Manual 37429 for a list of example configurations of different load sharing ap-
plications.
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Measures for Reducing the Bus Load

If you need to reduce the bus load of the load share CAN bus, the following measured may be used:

o Increase the baud rate (parameter 3156) under consideration of the bus length (refer to Installation Ma-

nual 37426)

o Reduce the transfer rate of the load share message (parameter 9921)

o Reduce the transfer rate of the visualization message, i.e. the event timer (parameter 9604)

e Disable the transmission visualization data on the CAN bus and use the RS-485 interface to transmit visuali-

zation data

o Disable SYNC message (parameter 9100) and/or TIME message (parameter 9101) and/or the producer
heartbeat time SYNC message (parameter 9120), if possible

Configure Load Share Parameters

Load Share Parameters

NOTE

The following parameters are available for configuring the CAN bus Interfaces. Refer to the Configura-
tion Manual 37427 for detailed information about all parameters.

Parameter table

NOTE

Default value

ID | Text | Setting range |

Configure CAN interface 2: load share

9923 Load share Interface CAN #1 / Off CAN #1
9921 Transfer rate LS fast message 0.10t00.30s 0.10s
9920 Load Share CAN-ID 2xx Hex / 3xx Hex 5xx Hex

4xx Hex / 5xx Hex

Table 2-12: CAN bus - CAN interface 2 - load share parameters

We recommend to configure the Node-IDs (parameter 8950) for units, which participate in load sharing,
as low as possible to facilitate establishing of communication.
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Definition of CANopen Protocol Descriptions

If a data protocol is used, a CAN message looks like this:

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
MUX Data byte Data byte Data byte Data byte Data byte Data byte internal

The MUX byte is counted up, the meaning of the data byte changes according to the value of the MUX byte.
In the protocol tables is listed which parameter at which MUX on which position is transmitted.

The meaning of the parameter can be taken by means of the number of the parameter description ("CANopen
Mapping parameter").

Example:
MUX Byte 2 | Byte 3 | Byte 4 | Byte 5 Byte 6 | Byte 7 Byte 8
1 118 147 internal

In MUX 1 (byte 1 has got value 1) the value of parameter 118 is included in the byte 2 up to byte 5
(mains voltage 1-2).

In byte 6 up to byte 7 the value of parameter 147 is included (mains frequency).

Byte 8 includes internal definitions and can be ignored.

The data format is low Byte/high Byte (compare with CiA draft standard 01 on page 26).

Definition of CANopen Data Format

Unsigned Integer

UNSIGNED type data has positive integers as values. The range is between 0 and 2n-1. The data is shown by the
bit sequence of length n.

Bitsequence b =bgtobps
shows the value  UNSIGNEDN(b) = bn.1*2n'l+....+b1*21+b0*20

NOTE

Please note that the bit sequence starts on the left with the least significant byte.

Example: Value 266 = 10A hex of type UNSIGNED16 is transmitted on the bus in two octets,
first OA hex and then 01 hex.

The following UNSIGNED data types are transmitted as follows:

Octet Number 1. 2. 3. 4, 5. 6. 7. 8.
UNSIGNEDS8 b to by
UNSIGNED16 | b;tob, b5 t0 bg
UNSIGNED24 | b, tob, bistobg | bystobys
UNS'GNED32 b7 o bo blS to bg b23 o b15 bgl o b24
UNS'GNED4O b7 o bo blS to bg b23 o b15 bgl o b24 bgg o b32

Table 2-13: CAN bus - transfer syntax for data type UNSIGNEDnN
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Signed Integer

SIGNED type data has integers as values. The range is between 0 and 2"-1. The data is shown by the bit sequence
of length n.

Bit sequence b = bg to by1

shows the value SIGNEDN(b) = byp*2"%+...+b,*2 +by*2°  if b1 =0

and with two’s complement SIGNEDnN(b) = SIGNEDnN("b)-1 if br1=1
NOTE

Please note that the bit sequence starts on the left with the least significant byte.

Example: The value -266 = FEF6 hex of type SIGNED16 is transmitted in two octets,
first F6 hex and then FE hex.

The following SIGNED data types are transmitted as follows:

Octet Number 1. 2. 3. 4, 5. 6. 7. 8.
SIGNEDS b, to by

SIGNED16 b, to by b5 to bg

SlGNED48 b7 to bo b15 o bg b23 to b16 b31 to b24 b3g to b32 b47 to b40

SlGNEDSG b7 to bo b15 o bg b23 to b16 b31 to b24 b3g to b32 b47 to b40 b55 o b43

Table 2-14: CAN bus - transfer syntax for data type INTEGERnN
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J1939 Protocol Display Messages

Messages of a device (for example an ECU) are received on the CAN bus according to J1939 protocol and are
shown on the display.

This function can be used via the CAN interface parallel to the CANopen protocol or to ToolKit.

The Baud rate is similar for all devices connected to the CAN bus independent of the selected protocol.

Displayed Messages
DM1/DM2

The first 10 active alarm messages (Active Diagnostic Trouble Codes - DM1) and the first 10 unacknowledged
alarm messages (Previously Active Diagnostic Trouble Codes - DM2) with SPN, FMI, and OC are displayed.
The state of the lamps (amber/red) is always displayed.

e SPN (= Suspect Parameter Number) indicates the measuring value that the alarm code is referring
(e.g. SPN = 100 corresponds to oil pressure).

e FMI (= Failure Mode Indicator) specifies the alarm more precisely (e.g. FMI = 3 means: value is valid
but higher than the standard value.)

e OC: (Occurrence Count) indicates how often an alarm occurred. IF OC = 0, no alarm is present

e PGN (= Parameter Group Number) defines a particular combination of SPNs.

Refer to the J1939 specification for a list of all SPNs.

Standard Messages

SPN | PGN | Description Resol. Data range J1939 Index | Display with de- | Display with
fective sensor missing sensor
52 65262 | Engine intercooler temperature 1°C -40 to 210 °C 15217 | 32766 °C 32767 °C
91 61443 | Throttle position 0.1% 0to 100 % 15207 | 3276.6 % 3276.7%
92 61443 | Load at current speed 1% 0 to 250 % 15208 | 32766 % 32767 %
94 65263 | Fuel delivery pressure 1 kPa 0 to 1000 kPa 15218 | 32766 kPa 32767 kPa
95 65276 | Fuel filter difference pressure 1 kPa 0 to 500 kPa 15219 | 32766 kPa 32767 kPa
98 65263 | Engine oil level 0.1% 0to 100 % 15210 | 3276.6 % 3276.7 %
100 | 65263 | Engine oil pressure 1 kPa 0 to 1000 kPa 15205 | 32766 kPa 32767 kPa
101 | 65263 | Crankcase pressure 1 kPa -250 to 251 kPa 15220 | 32766 kPa 32767 kPa
102 | 65270 | Boost pressure 1 kPa 0 to 500 kPa 15214 | 32766 kPa 32767 kPa
105 | 65270 | Intake manifold temperature 1°C -40 to 210 °C 15215 | 32766 °C 32767 °C
106 | 65270 | Turbo air inlet pressure 1 kPa 0 to 500 kPa 15221 | 32766 kPa 32767 kPa
107 | 65270 | Air filter 1 difference pressure 0.01 kPa | 0to 12.5 kPa 15222 | 327.66 kPa 327.67 kPa
108 | 65269 | Barometric pressure 0.1kPa |0to125kPa 15212 | 3276.6 kPa 3276.7 kPa
109 | 65263 | Coolant press