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Engine Operation, Emissions and DTC Monitoring usin g J1939

SmartVue can monitor and log virtually all paramgie the J1939 standard and can also be configured
to read manufacturer specific parameters thatetreart of the standard. In this example we will
monitor common parameters like Engine Speed, @g$ure and Coolant Temperature and a couple
emissions parameters available in engines that thedfPA Tier 4 Emissions Standard.

Connecting to the J1939 Data Bus

The SmartVue connects to the J1939 bus as shotie idiagram below. Standard J1939 Deutsch
connectors and terminators are readily availabi¢his purpose.

Use manufactures suggested
shielding method

* CAN-L
y CAN-H
CAN SHEILD (J1939-11)
ECU

CAN-L
CAN-H
GND
EARTH
PWR GND
+10-30V

1 2 3456

Note: 120 ohm terminating resistors must used erfitht and last nodes.
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Enabling J1939 Communications

First we will configure the SmartVue to receive 3Q%ata by selecting “Monitor only” mode with the
standard set to “J1939-11". More advanced feattor example obtaining the device list (ECU Jist)
PGN Requests, and arbitrary address managemerteréiudirectional communication and can be
turned on by selecting “Send & Receive” mode.

Main Menu Communications

[ Configure /0 Set Outputs

Processes Communications

IMeters

J
[ |
[ Control Processes J [ SmartVue
l J1

File System

[ Run / Stop ] [ Exit ]

J1939 - Menu 2 J1939 - Configuration J1939 - Configuration 1/2

[ Configuration Active Device List

Mode: L Disabled t? Mode: [ IMaonitar Only

[ SPM List

Diagnostics Display

|
SPN(Data) Monitor J Standard: [ J1939-1

I
I

l User Device List J [ PGM Request List
I

[ Diagnostics Config

1939 Status
o (oo ==

Adding J1939 Suspect Parameter Numbers

Now that the SmartVue is configured to receive 31®@ssages it is time to add the Suspect Parameter
Numbers (SPN’s) that we want to monitor to the “SB§”. If you know the SPN'’s they can be added
manually or we can pick from the list of SPN'’s tha¢ actively being transmitted on the J1939 bus.

ﬂ Connecting to a single ECU
If connecting to a single ECU “Send and Receive” mode must be selected to acknowledge the ECU’s CAN
message frames. “Monitor Only” mode does not acknowledge CAN message frames and can only be used
if there is already active communications between multiple ECU’s.
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First we will add “Engine Speed” to the SPN listldabel it “RPM”.

J1939 - Menu # J1939 - 5PN List J1939 - SPN Configuration =

# Label SPN Device(ECU) PGM: 61444  SPH: 190
Label: IRPM .
Units: rpm

Description: Engine Speed

Configuration Active Device List

Add )
Addressing: [ Fixed (By Address) i__i]

Delete

Timeout: 0 s (0 = Mo Timeout)

[ User Device List PGM Request List

Diagnostics Config Diagnostics Display

"]
I SPM List SPMiData) Monitor J

[ Search } Define States [ Advanced l

A= TR B Y, I PV ¥}

R

[ OK l ( Cancel l

Next we can select the ECU address that we wameicwive the SPN data from which is useful in
systems that contain multiple ECU’s that transimit $ame information. In this case the Engine #U EC
is located at a fixed address of O.

At this point we can also choose a timeout valugrtmluce an error if data is not received withia th
specified period. If the timeout is set to zero {imeout) and there is a loss of communicationsmor
will be generated and the last SPN data value sstudéy received will be used indefinitely. Fbig
example let’s set the timeout to 10 seconds.

J1939 - 5PN Configuration J1939 - SPN Configuration

PGM: O PGM: O
Label: [RPM Units: Label: |RPM Units:

Description: Description:

Addressing: L Fixed (By Address) :AE} Addressing: [ Fixed (By Address) i:]

Timeout: { 0 s (0 = Mo Timeout) Timeout: I 10 s (0 = Mo Timeout)

[ Search l Define States [ Advanced l [ Search l Define States [ Advanced l

[ QK [ Cancel [ OK [ Cancel

Arbitrary Addressing Mode
Arbitrary addressing is also supported for advanced J1939 implementations where the ECU addresses can
change dynamically. This is accomplished by tracking the ECU by its device name attributes.
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Since we are connected to an active J1939 netwtskdhoose the SPN we want to monitor by
searching active SPN’s. Navigate through the pagdsselect SPN 190 “Engine Speed”.

J1939 - 5PN Configuration J1939 - §PN Search Active: = J1939% - Active 5PN Search =

1483 - Source Address of Controlling Device for En
Description: Mo matched 5PM or PG found 1675

- Engine Starter Mode
Addressing: [ Fixed (By Address) ::J 2432 - Engine Demand - Percent Torque

190 - Engine Speed
Address: [i] 975 - Estimated Percent Fan Speed
977 - Fan Drive State
Timeout: 10 s (D = Mo Timeout) 4212 . Fan Drive Bypass Command Status
1638 - Fan Speed
4211 - Hydraulic Fan Motor Pressure

[ oK H Cancel ] ' < . (> ] [ 4 ]I oK H Cancel H > ]

I Search ‘ Define States [ Advanced l

Once SPN 190 “Engine Speed” is selected more ddtaiformation about the SPN is displayed
including the standard scaling information and sinress “Ok” twice to view the “SPN List".

J1939% - 5PN Search Active: =Q J1939 - SPN Configuration =g J1939 - 5PN List

PGH: 61444  SPH: 190 i
SPN:I 190 PGN:I61444 Label: [RPI Units: rpm # Label SPN__ Device(ECU)

RPIM 190

Label: Electronic Engine Controller 1 (EECT) Description: Engine Speed
Mame: Engine Speed
Size: 16 Bits

Start Location: 4.1

Scale: 0.125
Min: 0
IMax: B032
unit: rpm

I QK ‘ [ Cancel I 8134 ‘ [ Cancel l

Addressing: [ Fixed (By Address) C:]

Timeout: 10 s (0 = Mo Timeout)

[ Search I Define States [ Advanced I

NI =R B = R S VT ¥

Cancel H > ]

The SPN list now contains the SPN 190 from devadress 0. Let's repeat the steps above and add
SPN 100 “Engine Oil Pressure”, SPN 110 “Engine @oblTemperature” and SPN 1761 “Diesel
Exhaust Fluid Tank Level”. The “SPN List” shouldw look like the one below.

J1939 - 5PN List
# Label 5PN Device(ECU)
1 RPIM 190
Qil Pressure 100
Engine Temp 110
DEF Level 1761

2
3
4
5
[
7
8
=]

ﬂ SPN/PGN Active Search
The active search function shows all active SPN's/PGN'’s currently being transmitted from all ECU’s

Manufacturer Specific SPN’s
SPN's that are not part of the standard can be configured using the “Advanced” settings option.
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Now let's add SPN 3697 which is used to control“Diesel Particulate Lamp” that illuminates when
active regeneration is required.

The “Define States” option is available for all SBkhat relay state information and can be usddhel
each state. In this case we will label the follogvthree states:

0X0 = “OFF”
0x1 = “ON”
0x4 = “BLINK”

If an SPN with state data is displayed on the n&tezen the state labels or hexadecimal value €an b
displayed.

J1939 - 5PN Configuration = J1939 - Define 5PN States J1939 - Define SPN 5States

PGT_‘“ 64892 5SPH: 3697 Undefined State Label Undefined State Label [NA

Units: states State State Label

Q0000000 QOFF
0X0000017 oM

0X000004 BLIMK
Disabled

Disabled

Disabled

Disabled
Disabled

Label: [DPF Lamp

State State Label

Disabled
Disabled

Description: Diesel Particulate Filter Lamp

Addressing: [ Fixed (By Address) iAiJ

Timeout: { 10 s (D = Mo Timeout)

#

1

2

3 Disabled Delete |
4 Disabled ' :
5 Disabled

] Disabled

7 Disabled
8
([«

[ Search l IDEfII‘IE SIalEs‘ [ Advanced l Disabled

)L ) (B

T B T, B S PV N Ry

FAN

) e ) (5

[ QK [ Cancel

Now there should be 5 SPN’s configured and displagghe “SPN List”. Each SPN configured can be
used in processes so they can be displayed ondtex streen and/or used to directly control outputs

Up to 16 SPN'’s can be added and directly monitorethe “J1939 Data Monitor” screen, logged to a
.csv file and streamed to a remote PC via Ethernet.

J1939 - SPN List ! 1939 Data Monitor - 1/2 =Q!
# Label SPN Device(ECU) SPN Label Data Units
190 RPH 1125.82 rpm

1 RPIM 190
100 0il Pressure 40.00 kFa

Qil .Pressure 100 0 110 Engine Temp 85.00 deg ©
Engine Terp 110 o 1761 DEF Lewvel T4.50 %
DEF Level 1761 0 - 36097 DPF Lamp 000000001
DPF Lamp 3697 1] T

2
3
4
5
]
7
8
9

[==mrs

ﬂ SPN/PGN Active Search
The active search function shows all active SPN’s/PGN's currently being transmitted from all ECU’s

Manufacturer Specific SPN's
SPN's that are not part of the standard can be configured using the “Advanced” settings option.
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Linking SPN Data to a Process

If we want SPN data to be displayed on a meterescoe used to control an output it must first Inéeid
to a process. From the “Main Menu” enter the “lesses” menu and select “Process 1”. Change the
name to “Engine RPM” change the “Type” to “J193N3RANnd press the “Input” button to bring up the
SPN list. From the SPN list select SPN 1 “RPM".

Processes 1/2 = Process 1 J1939 - SPN List
# Label SPN Device(ECU)

Process 1 Process 2 Mame: [Engine RPM

1 RPM 190
Process 1 Disabled Type: [ 1939 SEN A Oil Pressure 100

Total/Rate

Engine Temp 110
DEF Level 1761
DPF Lamp 3697

Process 3 Process 4 Input: L SPMOT: RPM

2
3
4
5
‘ Disabled J ‘ Disabled J ?
8
9

oK H Cancel [ < ]I Select H Cancel H > ]

Press “OK” to save “Process 1” and configure fomrenprocesses for the remaining four SPN’s. The
“Processes” screens should look like the ones helow

Processes 1/2 Processes 2/2 =0

Process | Process 2 Process 5 Process &

Engine RPM Qil Pressure DPF Lamp R
sPH J ‘ sPu ‘ sPN J ‘ Disabled

Process 3 Process 4 Process 7 Process 8

Temperature DEF Level . .
PR J ‘ SPH ‘ Disabled J ‘ Disabled

|
|
)

Configuring the Meter Display

Now that we have a process linked to each SPN welisplay the process data on the meter screen
and/or control outputs based on the processes @RN.v

Let’s configure four meters to display RPM, oil gsare, temperature, and diesel exhaust fluid level.

Select “Meters” from the “Main Menu” and navigatght to the “Meters — Layout” screen and select
the four meter layout box. Now when you navigaekithere will be four meter configuration buttons.

Press “Meter 1” and configure it to display datanir“Process 1”. Repeat for meters 2,3 and 4 setpct
“Process 2", “Process 3” and “Process 4” respelgtive
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Main Menu

[ Configure 1/0

Set Qutputs

Processes

Communications

SmartVue

[ Control Processes

Meters

File System

)
)
|
)

Exit l

Meter 1

Meter 2

Engine RPIM
Process 1: 5PN

Engine RPM
Process 1: 5PN

IMeter 3

IMeter 4

Qil Pressure
Process 2: 5PN

Temperature
Process 3: SPN

Meters

Meter 1

Engine RPM
Process 1; SPM

Meters - Layout

Meter 1

IMeter Type: [

Digital

Process/Control: [

P1: Engine RPM

Data Point: |
Zero Button: |

Average: I

SPNOT: RPM
No |

0.1 seconds

Meter 3

Meter Type: [

Digital

Process/Control; [

P3: Temperature o

Data Point: | SPMO3: Engine Temp |

Zero Button: |

Average: [

Mo |

0.1 seconds

Meter 4

Meter Type: [

Digital

Process/Control; [

P4: DEF Level

Data Point: |
Zero Button: |

Average: [

SPNO4: DEF Level
No |

0.1 seconds

Meter 2

Meter Type: [

Digital

Process/Control: [

P2: Qil Pressure

Data Point: |
Zero Button: |

Average: I

S5PMOZ: Qil Pressure

No |

0.1 seconds

Meters

Meter 1

Meter 2

Engine RPM
Process 1: 5PN

Oil Pressure
Process 2: 5PN

Meter 3

IMeter 4

Temperature
Process 3: 5PM

DEF Level
Process 4: 5PN

Now that all four meters are configured exit thedilhlMenu” to view the meter screen. You should
now see the RPM, Oil Pressure, Engine Temperahd®&F Level. If the communications is
interrupted for more than the configured timeoul@fseconds the meter screen will display
“TIMEOUT” in red.

Main Menu

[ Configure 1/0

Set Qutputs

Processes

Communications

SmartVue

Meters

[ Control Processes

File System

[ Run / Stop l

Exit ‘

RPM

1125.88

rpm

Engine Temp

85.00

deg C

MENU

0il Pressure

40.00

DEF Level

74.80

Additional Meter Options
The meters can be configured as graphs and can display averaged values. See Users Manual.
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Controlling an Output using J1939 Data

Now that we have the meter configured to displayfitst four engine parameters let's configure a
digital output to switch low whenever the activgereration lamp is signaled to illuminate. Thasc
be done by linking “Process 5” (DPF Lamp) to a @ilgbutput.

We start by configuring the Multipurpose 1/0 chan#k as an output. From the “Main Menu” select
“Configure I/O”, “Multipurpose 1/0” then “DIO/VIN 1.

Main Menu Configure I/0 Configure I/0 - Multipurpose 1/0 =Q

[ Configure 1/0 Set Qutputs [ Current Loop /O J Multipurpose I/0

[ DIOAYIM 1 (DIM) ] [ DIO AN 4 (DIM) J

Processes Communications

Total/Rate Counters J

[ DIO/AIN 2 (DIN) J [ DIO/AIN 5 (DIN) J

[ DID/AIN 3 (DIN) J [ DIO/AIN & (DIN) J

IMeters File System Logic Thresholds

“d
Temperature J

[ Control Processes SmartVue [ oltage Outputs J [ Frequency Outputs

4-20maA Calibration J

T

Change the “I/O Type” to “Digital Output” and filh the text fields as shown below.

Configure I/0 - DIO/VIN 1 Configure I/0 - DIOJVIN 1 Configure I/0 - Multipurpose 1/0 =0
/O Type: L Digital Qutput CAE] /O Type: [ Digital Output i:]

Label: Label: |AR Required [ DIO/VIN 1 (DOUT) J [ DIO/VIN 4 (DIM) J

Low State: [LOW Low State: |[AR REQ
[ DIC/VIM 2 (DIM) J [ DIC/VIM 5 (DIM) J

HiZ State: [HIGH HiZ State: [OI(

Pull-up: [ DIO/VIN 3 (DIM) J [ DIO/VIN 6 (DIM) J

[z e

Now let’s link digital output #1 to “Process 5” (BR.amp). From the “Main Menu” select “Set
Outputs” navigate to the right and select “DOUT 13et “Enabled” to “Yes” and select “P5: DPF
Lamp” then navigate right to configure the outputdea.
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Configure I/0 Main Menu Set Outputs - Page 1 of 2 =g

[ Current Loop /O J Multipurpose /O [ Configure I/O Set Outputs

[ 0-10% OUT 1 J [ 0-10% OUT 2 J

Total/Rate Counters J Processes Communications

[ 4-20maA OUT 1 J [ 4-20mA OUT 2 J

Frequency Outputs

[ Frequency OUT 1 J [ Frequency OUT 2 J

Logic Thresholds IMeters File System

=
Temperature J

[ )
[ [ [ J
[ Voltage Outputs J [ [ Control Processes J [ smartVue
[ [ [ J1

4-20maA Calibration J

o] o)

Set Qutputs - Page 2 of 2 S5et Qutputs p1 - DOUT 1 - AR Required Set Qutputs p1 - DOUT 1 - AR Required

] DIN 4 Enabled: [ Yes i:: Enabled: [ Yes

DIN 5 Process/Control: L P5: DPF Lamp a Process/Control: [ PS: DPF Lamp

DIN & Data Point: | SPM: DPF Lamp Data Point: | SPM: DPF Lamp

H Cancel H Cancel

In this case there are three possible output mimdelsoose from “Compare”, “Threshold” and
“Latching. We will use the “Compare” mode to dat butput “Low” when the DPF Lamp is “>="
“Ox00000001”. You can either type the hexadeciomahpare value in manually or choose it from the
“State List”.

set Outputs p2 - DOUT 1 - AR Required Set Outputs p2 - DOUT 1 - AR Required set Outputs p2 - DOUT 1 - AR Required
Source - P5: DPF Lamp (SPM:DPF Lamp) Source - P5: DPF Lamp (SPH:DPF Lamp) Source - P5: DPF Lamp (SPM:DPF Lamp)

Mode: [ Threshold ini] Mode: L Compare i:i] IMode: [ Compare

HiZ Threshald: I 0x00000000 Set Output: Low:f:i when DPF Lamp
Low Threshold: [ 0x00000000 i =4 [ 0x00000000

SPM Fault Action: [ Mo Change - SPH Fault Action: [ Mo Change ::j::] SPM Fault Action: [ Mo Change

[ < ][ oK H Cancel [ < ][ oK H Cancel H b2 ] [ < ][ oK H Cancel

Set Outputs p2 - DOUT 1 - AR Required J1939 - Define 5PN States Set Outputs p2 - DOUT 1 - AR Required
Source - P5: DPF Lamp (SPM:DPF Lamp) Source - P5: DPF Lamp (SPM:DPF Lamp)

State State Label
00000000 OFF Mode: [ Compare
0X000001 ON _
0X000004 BLIMK L+| when DPF Lamp
Disabled

Disabled i -4 [ 0x00000001

Disabled

Mode: [ Compare

’62 when DPF Lamp

Disabled

| e ) | [

#
1
2
3
4
5
3
SPN Fault Action: [ Mo Change :'?':] 7 Disabled SPM Fault Action: [ Mo Change :'?':]
v . v
[«

(D I e (3]

The output will now switch low whenever active regeation is required.
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SPN Fault Action
If the SPN that is connected to an output is not received in the time specified a fault will be generated. Use
“SPN Fault Action” to specify the outputs prefered state during fault conditions.

Placing Indicators on a Meter

Now that we have the output configured we can disfik state by placing an indicator on one of the
meters. Let's place the “Active Regeneration Regliiindicator on “Meter 4”.

From the “Main Menu” select “Meters”, “Meter 4’Each meter can display two indicators. Let's
enable the right indicator by navigating right uttie “Meter 4 — Right Indicator” page is displayed
Select “DOUT 1-Regen reqd” as the signal sourceféiralt the “Low” and “HiZ” text fields as shown
below. The indicator colors can also be adjusteagfch state.

Meters = Meter 4 - Right Indicator

IMeter 1

IMeter 2

Speed
Process 1: SPM

Qil Pressure
Process 2: SPM

IMeter 3

IMeter 4

Temperature
Process 3: 5PM

DEF Level
Process 5: 5PH

IMeter Type: [ Digital

signal Source: [ DOUT 1-"Regen reqd” ini]

P5: DEF Level

Process/Control: [

Output State Label

Data Point: | SPMOS: DEF Level Low: |AR REQ

Zero Button: | No | Hiz: IOI(

Average: I 0.1 seconds

I

] (>

An indicator is now displayed on the DEF Level mefigowing the state of the active regeneration
output. Press the indicator button to display arsany of the indicator and output compare settings.

RPM

1015.63

rpm

Engine Temp MENU

90.00

deg C

0il Pressure  #=Q

44.00

DEF Level

72.40

RPM 0il Pressure  #=Q

101563  44.00

rpm

Meter 4 - Right Indicator
Signal Source:

S5tate Label

Low "AR REQ" ==

MENU DEF Level

72.40

Engine Temp

90.00

deg C

HiZ "ok

Compare State

DOUT 1-"Regen reqd”

Color

] [ Cancel

Indicator Buttons
The meter indicators buttons can be used to display digital input and output states and can also be used to

directly switch outputs on and off, reset latched outputs, and adjust output threshold and compare values.

10
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Adding active diagnostic information

The SmartVue is able to read active diagnostidiieaode (DTC) messages from multiple ECU’s

In the “Diagnostics Configuration” page press “Add’add an ECU to monitor. Here we select the
fixed addressing mode and set the address todréwve DTC messages from the engine ECU. Once
the ECU is added to the list the SmartVue willtstaceiving the active diagnostic codes. If a dizjic
code is received from any of the ECU’s configureel $mall DTC icon will show up on the top right
corner of the screen.

Use the “Diagnostics Display” feature to view digidiinformation for each DTC including the
Malfunction indicator lamps, SPN, Failure Mode ltfication (FMI) number, and Occurrence Count
(OC).

The DTC codes can also be logged or streameddmate PC via Ethernet.

J1939 - Menu ® J1939% Diagnostics Configuration J1939% Diagnostics Configuration 2

# Dewvice(ECU) Status

[ Configuration Active Device List

1

J( )

[ SPH List J [ SPH(Data) Monitor J Add
J( )
I )

Addressing: [ Fixed (By Address) :2]

[ Diagnostics Config Address:[ 0
1939 Status
e ) (5 . T

Delete

[ User Device List PGM Request List

Diagnostics Display

J1939 Diagnostics Configuration 11939 - Menu i J1939 Active DTC Monitor Lo = |
# Device(ECU) Status Combined Lamp States

J [ Active Device List - STOP | WARNING | PROTECT |
- f = ECU &1 0 - )
| Edit l [ SPN List J [ SPH(Data) Monitor < * Saws: o1

Configuration
1 0 QK

| Delete l

5TOP | WARNING | PROTECT

[ User Device List PG Request List
SPN/DTC: 190

Engine Speed
FMI: 4

Biaznastics Display “oltage Below Mormal Or Shorted To Low Source

[ Diagnostics Config
oc: 4 1710 (11)

== (5] =) & =01 &
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