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Yanmar SmartAssist - Direct v2.xx for Yanmar TNV Tier 4 Engines

Introduction

Purpose of this User’s Guide

This user guide is intended to provide instructions for using Yanmar’s SmartAssist - Direct Diagnostic
Software. This software is intended to assist with troubleshooting electrical issues and updating
engine control unit (ECU) software on Yanmar TNV Tier 4 engines.

Itis intended to help understand how data can be updated in the ECU, as well as saving ECU data
and logging files for use in troubleshooting.

The information contained in this guide is supplementary and is not intended to be a replacement for
other source material. To ensure information is current, relevant, and accurate, always refer to the
latest product/serial number-specific service manual, service bulletins, operator manual, and/or parts
books when necessary.
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SmartAssist Tool Bar Buttons

Screen Print
@ ECU Data Save % %‘ Screen BMP Save
e | | Bedl| | (Ctrl+P) '
File Save
% Meas Data Save ‘ ‘ Refresh
(Ctrl+S)
— — —
l Auto Refresh Start Sto
L7 N |
@ Option Set @ Trigger Set E; Sample Rate Set
—
1-:' Data Set -= Graph Top Set i Graph Bottom Set
L} Ezr
Param| | Parameter Set Filter Filter Set E-I Connect
Set Set O #
xm.' Disconnect ﬁ Return Start Menu

Accessing the Main Menu

1. Connect the SmartAssist cable
between the ECU and your computer.

2. Double-click the SA-Direct icon to
start the program.

3% SMARTASSIST Login version 210.0 (oll® ]| =
Serial No 00001237
UserlD 95202273

Password eesesccse

a. Enter your UserlD (if required)
and password.

b. Click Login.

Login || Exit
version 2.10.0.0
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3. Click Industrial Engine.

% SMARTASSIST-Direct

SMARTASSIST

Direct

INDUSTRIAL ENGINE!

o Terminal Information / Job Edit

Language :

English -

Exit |
YANMAR DIAGNOSTIC TOOL

4. Click Engine.

% SMARTASSIST-Direct
N

SMARTASSIST

Direct

INDUSTRIAL ENGIN

Engine
L one |

]

Language :

Terminal Information / Job Edit
English <

Exit |
YANMAR DIAGNOSTIC TOOL

5. You are now at the Main Menu and
can access the MenuToolBar.

Comment

INDUSTRIAL ENGINE / Engine / -

(onCive]
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Component Replacement (Execution)

Whenever a fuel injector, soot filter (SF), diesel oxidation catalyst (DOC), diesel particulate filter (DPF)
assembly, or a fuel pressure relief valve are replaced, the ECU must be updated. All of these are
EPA-regulated devices and it is important that these replacement parts are recorded in the ECU and
documented in the master engine file on the Yanmar server.

1. Turn the machine key switch to the ON W SRS e
pOSitiOﬂ File(F) View(V) Tool(T) Help(H)
' B & X
2. On the MenuToolBar, click ECU & Main Menu [3][% [=
Access. MenuToolBar RS
3. Click Component Replacement | |
(EX ecu t | 0 n) I Diagnostics (Execution)
| Product Operation Data
(Acquisition)

ECU Reprogramming
(Flash)

I Set Value Copy

Component Replacement
(Execution)

Data Management

se Access

Advanced Settings/Additional Settings

Job Assistant

INDUSTRIAL ENGINE / Engine / -

4. Verify that the key switch is in the ON o
position, then click OK. e o

<Operations that are performed when communicating with ECU>

| iegnostics (Execution)

Product Operation Data The communication connection to the center is included and a necessary function is not included
(Acquisition)
ECU Reprogramming P SUARTASTET Dt =

(Flash) @ Make sure the ECU is connected and the power is furned ON

| set vaiue copy

OK
Companent Repiacer
(Execuion)

Comment

INDUSTRIAL ENGINE / Engine / - [ONLINE]|
9 Component Rieplacement (Biecution) = 8=
5. The Component Replacement Please choose a part to change
(Execution) window appears. Ijector Nozze Exchange Engie
DPF Exchange Engine
SF Exchange Engine
DOC Exchange . Engine
Rail Exchange Engine
Cancel
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On the Component Replacement (Execution) window, there are five options to choose from. The
following is a brief description of the details related to these options. When you click an option, that
button will highlight blue.

Option Description

Injector Nozzle Trim data from the replacement injector

Exchange must be updated to the ECU and the S —— —
Yanmar server. Please choose a part to change.

DPF Exchange | When replacing the DPF assembly, the | nletor Nozzi Bxchane e
diesel oxidation catalyst and the soot filter | DPF Exchange Engine
values must be updated in the ECU. :

‘ SF Exchange ‘ Engine

SF Exchange Update the ECU when replacing or cleaning || DOC Exchange Engre
the soot filter. : :

‘ Rail Exchange Engine

DOC Exchange | Update the ECU when replacing the diesel ‘ — ‘
oxidation catalyst.

Rail Exchange Use to reset the fuel pressure relief counter.

The following pages provide step-by-step instructions for each option in the Component
Replacement (Execution) window.

Prior to using any of these options, make sure you connect SmartAssist to the ECU and navigate to
the Component Replacement (Execution) window as described in the Component Replacement
(Execution) section on page 5 of this guide.
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Injector Nozzle Exchange

Whenever a fuel injector is replaced, the injector trim data of the new injector must be updated in the
ECU. This trim data ensures that the injector is delivering the correct amount of fuel.

Note: Make sure you connect SmartAssist to the ECU and navigate to the Component Replacement

(Execution) window as described in the Component Replacement (Execution) section on page 5 of
this guide.

W Component Replacement (Execution) =l @
1. Click | nj ector Nozzle Exchan ge (the button Please choose a part to change.
will highlight blue). [ iiecorNosae Excrange___[Enare
I DFF Exchange Engine
| SF Exchange ‘ Engine
| DOC Exchange ‘ Engine
| Rail Exchange ‘ Engine
Cancel
Trim data is written in ECU.
2. On the INJECTOR Exchange window, the 3 NECTOR chnge S

Input the compensation data.

current fuel injector trim data is displayed:

Cylinder No. Alphanum Code

82SNB1CB

a. Inthe table, click the cylinder number RIFUATES
where the injector will be replaced (the ARIEAE4B
line will be highlighted green when p—
C||Cked . Position of flywheel M FELE 5 5 &
) © Left side © Right side
Note: Yanmar numbers their cylinder locations —
starting at the flywheel. Detainuf [onsiets
b. Click Datalnput.
3. Onthe INJECTOR Datalnput window: W INECTOR Dt =R
a. Enter the trim data (must use capital
letters) from the new injector. Cylinder No. 1

Note: The trim data number is listed on top of
the injector, opposite the electrical connector.

Injector compensation value

Write Prev

b. Click Write.
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4. On the Password authentication window:
a. Enter your SmartAssist password.
b. Click Set.

5 Password authentication =]

Enter your password.

User ID 95202273
Password
Set
“ . ” ¥ INJECTOR Datalnput (=@ =]
5. The “Write Successful” message appears to
let you know the trim data was successfully
saved. Cylinder No. 1
a. C|ICk OK 5 SMARTASSIST-Direct
@ Write Successful.
Injectol
g8 2 8§ N B 1 C B

6. Repeat steps 2-5 for all injectors that are
being replaced.

Note: Remember that the No.1 cylinder is
located next to the flywheel.

% INJECTOR Exchange

[E=S = ==
Input the compensation data.
Cylinder No. Alphanum Code
1 82SNB1CB
2 A3HUAIEB

3 AA1EAE4B

o Injector Pattern
Position of flywheel

No.1 No.2 No.3
© Left side © Right side cylinder || cylinder || cylinder
flyWheel
Datalnput |Complete

7. When you are finished updating all of the
injector trim data:

a. Click Complete.

% INJECTOR Exchange

[E=SEoR =)
Input the compensation data.
Cylinder No. Alphanum Code
1 82SNB1CB
2 A3HUAIEGB

3 AA1EAE4B

" Injector Pattern
Position of flywheel

No.1 No.2 No.3
© Left side © Right side cylinder || cylinder || cylinder
flyWheel
Datalnput||Complete
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User Guide for Data Management, Component Replacement, Active Control, and Data Logging

@ . . » S SMARTASSIST-Direct o) = =
8. “The write process is complete.” message

appears with instructions.

The write process is complete.

a. Turn the key switch to OFF and wait at . _
. . . . urn off the key, and turn on the key after 2 minutes.
least 2 minutes. This will write the new "After key isdttyl‘rnd off, ECU software will be
data to the ECU. reprograme

‘o‘ If the error lamp is carrying out continuous lighting

b. After 2 minutes, turn the key switch to f:::tgg:; the ECU power is tumed off, please
ON. '

c. Click OK.
9. On this SMARTASSIST-Direct window, click

Yes. 9 SMARTASSIST-Direct =]

. C . . & ) Select "Yes" to transmit the update/exchange

_NOte- BY C“Ck_mg Yes, the new trim data 9 information automatically to server.
information will automatically be sent to the Select "No" to manually transmit the update
Yanmar Japan server, so it can update the information to server.
master machine file. Yes ||| No
This will be done the next time you open

SmartAssist while an active Internet connection

exists.
10. “The report is made now.” message appears SRS b 0
a. Clle OK \ﬁl The report is made now.
QK
11. “The report was preserved.” message W SUARTASET ret =
appears. This means that your report is now @ The report was preserved.
saved:

a. Click OK.
The Injector Trim Data updating is now complete.
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DPF Exchange

If the complete DPF assembly needs to be replaced, the part number and serial number of the soot
filter (SF) section and the diesel oxidation catalyst (DOC) section of the DPF assembly will need to be
updated in the ECU using this process.

Note: Make sure you connect SmartAssist to the ECU and navigate to the Component Replacement
(Execution) window as described in the Component Replacement (Execution) section on page 5 of
this guide.

1. Click DPF Exchange (the button will highlight enee choeue 2 st chans .
blue) Injector Nozzle Exchange l Engine
DPF Exchange - anine
SF Exchange | Engine
DOC Exchange | Engine
Rail Exchange | Engine
Cancel ‘
Trim data is written in ECU.
. 9 OPF Exchange =@ =
2. On the DPF Exchange window, the current bromse eheck data
SF and DOC part and serial numbers are
displayed:
SF P/IN 129C00-16400
a. Click Next SF SIN 149GA019F0
’ ! DOC PIN 129A01-1620100
DOC SIN 149KA011ED
Number Of SF Assist Regeneration 1
Number Of SF Reset Regeneration 1
Number Of SF Reset Regeneration Abort o
Reason For SF Reset Regeneration Abort 0
Number Of SF Stationary Regeneration o
Number Of SF Stationary Regeneration Abort 0
I ;revNext T‘V(rl;ncel_ i
3. Click OK. 3 SMARTASSIST-Direct =)
.;ﬁ;. Read Successful
. S DPF Exchange ==
4. Onthe DPF Exchange window: Please input data.
a. Click the appropriate SFInformation
tlon button |_ SFInformation © New Clearing
0 p ) Classification —
. . . SF PN
i. Ifthe DPF is new, click New. SFE SN
. i DOC PIN
ii. Ifthe DPF has been cleaned, click DOC SIN
H Number Of SF Assist Regeneration 0
CI earl n g ' Number Of SF Reset Regeneration 0
. . . . . Number Of SF Reset Regeneration Abort 0
b' CIICk Inan SF row in the blue hlghllghted Reason For SF Reset Regeneration Abort 0
area under the Val ue Column . l}l‘\jmber Of SF Sta}v?ionary Regeneration 0 =
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a.

b
c.
d

On the Model Serial Input window, enter the
following:

SF model number.
SF serial number.
Checksum.

Click Set when all values have been
entered.

Note: See images below to learn where these
values are located on the DPF assembly. Notice
that the last two characters of the soot filter
model number are NOT used.

¥ Model Serial Input [Eel= =]
SF Model |
SF Serial No. |

|
I

o

Soot Filter 1
(SF)
“. d " ‘ k AL |

Diesel Oxidation
Catalyst (DOC)

' B ke
. £, :
<
.........

.
1290011621018

Checksum
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a. Click Write.

. P DPF Exchange Ee=
6. On the DPF Exchange window: Please input data.
a. Click in a DOC row in the blue highlighted
area under the Value Column SFInformation New Clearing
b Classification Value <
SF P/N U
SF SIN
DOC P/N
DOC S/N
Number Of SF Assist Regeneration 0
Number Of SF Reset Regeneration 0
Number Of SF Reset Regeneration Abort 0
Reason For SF Reset Regeneration Abort 0
rf\l‘umber Of SF Staﬂ?ionary Regener‘ation 0 i
i ) S Model Serial Input - kY
7. On the Model Serial Input window, enter the DG Wodel |
following: DOC Serial No. 1]
a. DOC model number. s
b. DOC serial number.
Set Cancel
¢. Checksum.
d. Click Set when all values have been
entered.
Note: See images for step 5 to learn where these
values are located on the DPF assembly. Notice
that the last two characters of the Diesel
Oxidation Catalyst model number are NOT used.
. W OPF Exchange =lals
8. Once the new SF and DOC part and serial Please input data,
numbers are updated in the ECU:
SFInformation @ New Clearing

129C01-16410 °

1358A001MO
129C01-16210
1358A017P0

Number Of SF Assist Regeneration

a. Enter your SmartAssist password.
b. Click Set.

Number Of SF Reset Regeneration 0
Number Of SF Reset Regeneration Abart 0
Reason For SF Reset Regeneration Abort 0
Number Of SF Staticnary Regeneration 0
Prev MCancel‘
. . . . " 9 oprEschange Erar=
9. On the Password authentication window:

Please input data.

SFInformation @ New Clearing
T — =
SF P/N
SF SN
DOC PIN | Enter your password.
DOC S/IN
A= | UserID 898202273

P— | Password |

Number O | Set I|Cam:e|\
Reason F
Prev || Write | [Cancel -

Number O

The DPF Exchange update is now complete.
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SF Exchange

When the soot filter (SF) section of the DPF needs to be removed for cleaning or replacement with a
new soot filter, the part number and serial number of soot filter assembly will need to be updated in

the ECU using this process.

Note: Make sure you connect SmartAssist to the ECU and navigate to the Component Replacement
(Execution) window as described in the Component Replacement (Execution) section on page 5 of

this guide.

1. Click SF Exchange (button will highlight
blue).

5 Component Replacement (Execution)

Please choose a part to change.

=] ®

[ Injector Nozzle Exchange

] Engine

’ DPF Exchange

] Engine

SF Exchange

Engine

’ DOC Exchange

] Engine

’ Rail Exchange

] Engine

l Cancel

Trim data is written in ECU.

2. The current SF part and serial numbers will
be displayed:

a. Click Next.

B SF Schange.

Please check data.

Classification

129C00-1640001
12C4A003F0

Number Of SF Assist Regeneration

Number Of SF Reset Regeneration
Number Of SF Reset Regeneration Abort
Reason For SF Reset Regeneration Abort
Number Of SF Stationary Regeneration

Prev ancel

220
59

3. Click OK.

¥ SMARTASSIST-Direct

<]

.;@;. Read Successful

4. On the SF Exchange window:

a. Click the appropriate SFInformation
option button:

i. If the SF is new, click New.
ii. Ifthe SF has been cleaned, click

¥ SF Exchange

Please input data.

SFInformation & New

> Clearing

Classification

. Number Of SF Assist Regeneration 0
Cleari ng. Number Of SF Reset Regeneration 0
b. Click in an SF row in the blue zumberff iFFiesettiege”era‘f” ’:’L"'; g
. . eason For eset Regeneration Abol
highlighted area under the Value s 2 nte] oo -
rev |Write| Cance
column.
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a.

b
c.
d

5. Onthe Model Serial Input window, enter the
following:

SF model number.
SF serial number.
Checksum.

Click Set when all values have been
entered.

Note: See images below to learn where these
values are located on the DPF assembly. Notice
that the last two characters of the soot filter
model number are NOT used.

¥ Model Serial Input

SF Model

SF Serial No.

Set

Soot Filter
(SF)
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7 DPF Exchange ==
6. Once the new SF part and serial numbers are Please input data
updated in the ECU:

SFlnformation # New
a. Click Write. iicat

Clearing

Value
129C01-16410

1358A001MO
Number Of SF Assist Regeneration

Number Of SF Reset Regeneration
Number Of SF Reset Regeneration Abort
Reason For SF Reset Regeneration Abort
Number Of SF Stationary Regeneration

0
L]
0
0

Prev || Write || Cancel

7. On the Password authentication window:

a. Enter your SmartAssist password.
b. Click Set.

W Paszword authentication

e

Enter your password.

UserID 8S202273

| Password

| Set H}ancel‘

The SF Exchange updating is now complete.
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DOC Exchange

If the diesel oxidation catalyst (DOC) section of the DPF needs to be replaced, the part number and
serial number of DOC assembly need to be updated in the ECU using this process.

Note: Make sure you connect SmartAssist to the ECU and navigate to the Component Replacement

(Execution) window as described in the Component Replacement (Execution) section on page 5 of
this guide.

1. Click DOC Exchange (the button will Py E—— e E=
hlghllg ht blue). Please choose a part to change.
’ Injector Nozzle Exchange I Engine
’ DPF Exchange l Engine
’ SF Exchange l Engine
DOC Exchange Engine
’ Rail Exchange l Engine
l Cancel ‘
Trim data is written in ECU.

2. The current DOC part and serial numbers will | [# oo

be diSplayed: Please check data.
a. Click Next.
Classification Value .
DOC P/N 129A01-1620100
DOC S/N 149KA011E0
Number Of DOC Assist Regeneration 20

Number Of DOC Reset Regeneration 3
Number Of DOC Reset Regeneration Abort 0
Reason For DOC Reset Regeneration Abort 0
Number Of DOC Stationary Regeneration 2
Number Of DOC Stationary Regeneration Abort 3
Reason For DOC Stationary Regeneration Abort 7

Prev ﬂl Cancel

3. Click OK.

5 SMARTASSIST-Direct [==]

‘6. Read Successful
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% DOC Exchange

4. On the DOC Exchange window: Please input data.

a. Click in a DOC row in the blue highlighted
area under the Value column.

Classification \ Value\

DOC S/N
DOC PIN
Number Of DOC Assist Regeneration
Number Of DOC Reset Regeneration
Number Of DOC Reset Regeneration Abort
Reason For DOC Reset Regeneration Abort
Number Of DOC Stationary Regeneration
Number Of DOC Stationary Regeneration Abort |0
Reason For DOC Stationary Regeneration Abort 0

Prev Cancel

5. Onthe Model Serial Input window, enter the 18 odet Seril gt - x
following: DOC Model |
a. Doc model number. s N |

Doc serial number.

Set ||Cancel

b
c. Checksum.
d

Click Set when all values have been
entered.

Note: See images below to learn where these
values are located on the DPF assembly. Notice
that the last two characters of the diesel oxidation
catalyst model number are NOT used.

Diesel Oxidation
Catalyst (DOC)
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Checksum

6. Once DOC part and serial numbers are
updated in the ECU:

a. Click Write.

% DOC Exchange

Please check data.

129C01-16210

DOC SIN

Number Of DOC Assist Regeneration

Number Of DOC Reset Regeneration

Number Of DOC Reset Regeneration Abort
Reason For DOC Reset Regeneration Abort
Number Of DOC Stationary Regeneration
Number Of DOC Stationary Regeneration Abort

Reason For DOC Stationary Regeneration Abort

DOC P/N T12YAUT-1620T00 ]

| 149KA011E0

N wN oo w

Prev| | Next ancel

7. On the Password authentication window:
a. Enter your SmartAssist password.
b. Click Set.

[ W Password authentication

Enter your password.

User ID 88202273

| |[Password

| | Set ]I\ Cancel\

The DOC Exchange updating is now complete.
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Rail Exchange

When a fuel pressure relief valve or a fuel pressure sensor is replaced on the high-pressure common
rail, the relief valve operation information needs to be updated in the ECU using this process. This will
reset the three values back to 0.

Note: Fault code P1666 (Rail Pressure Fault (times of PLV opening error)) cannot be cleared until the
Rail Exchange process has been completed.

Note: Make sure you connect SmartAssist to the ECU and navigate to the Component Replacement
(Execution) window as described in the Component Replacement (Execution) section on page 5 of
this guide.

] ] . W Component Replacement (Execution) == ==
1. Click Rail Exchange (the button will Hroe CiEese & HER B ER:
highlight blue). ’ Injector Nozzle Exchange H Engine
’ DPF Exchange Engine
’ SF Exchange Engine
’ DOC Exchange Engine

Rail Exchange
1

| |

0 clear processing is performed.

2. The Rail Exchange window will display e =
statistics for the rail pressure relief Ploase dheck data.
operation:
a. Click Next. Classification Value
Time in Open State of Pressure Relief Valve 10
Number of Pressure Relief Valve Opening 52
Driving Time during Rail Pressure Sensor Failure 0
3. SmartAssist will now clear the data: B SMARTASSIST-Direct (=]
a. Click OK. .@. Read Successful
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W i Exchange e = |
4. The values reset to zero and are saved to Fieaes arutaara)
the ECU.
a. Click Write Classification
' ' Time in Open State of Pressure Relief Vialve 0
Number of Pressure Relief Valve Opening 0
Driving Time during Rail Pressure Sensor Failure 0
5. Enter your SmartAssist password: - -
a. C||Ck Set Enter your password.
User ID 98202273
Password .l..l...l‘
) W Rail Exchange = ®
6. When update is successful: Please input cata.
a. CIICk OK' Classification

Time in Open State of Pressure Relief Valve

Number of Pre e

Driving Time ¢ o Write Successful.

Prev [ Write ] [Cancel}
7. Turn the key switch to OFF for at least 2 . i
minutes, and then turn it back to ON: The write process is complete.
a. CI|Ck OK. Turn off the key, and turn on the key after 2
minutes.
"After key is turnd off, ECU software will be
reprogramed. "

e If the error lamp is carrying out continuous
lighting even when the ECU power is turned
off, please reset again.

8. The information is captured in the ECU: W SMARTASSIST-Direct =S
. @B The report is made now.
a. Click OK. (7 ) p
9. The new information is now saved in the ¥ SMARTASSIST-Direct (=]
ECU: @ The report was preserved.
a. Click OK.
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Accessing the Diagnostics Menu

Beginning at the Main Menu, navigate to the Diagnostics menu as outlined in the steps below.

1. From the Main Menu:
. ) . N
a. Verl_fy that the key switch is in the ON & Main Menu B8 =
pOSItIOI’] . MenuToolBar 8 x
b. Click ECU Access. _:|
i . . . I Diagnostics (Execution)
c. Click Diagnostics (Execution).

Product Operation Data
(Acquisition)

ECU Reprogramming
(Flash)

I Set Value Copy

Component Replacement
(Execution)

. . # SMARTASSIST-Direct
2. From the Diagnostics menu: File(F) View(V) Operation(0) Tool(T)

= D B 59 &
a. Verify SmartAssist is connected and & & Diagnostics 3]/ (= [ONENG)(

communicating with the ECU: MenuToolBar 5

i.  Click Diagnostic Tests. e
ii. Click Active Control. eeze Frame Data

Diagnostic Tests

Pulse/Analog etc

Digital IN etc
Digital OUT

Active Control

Active Control(Graph)
Hysteresis Measure

Baudrate : 250k Engine Type(Vehicle Mar

In the Diagnostic Tests menu, there are six options. In this section, the Active Control menu will
be reviewed.
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Diagnostic Tests - Active Control

The Active Control menu allows bi-directional control of certain engine functions. The following
activities can be performed from the Active Control menu:

1. Direct Engine RPM Control
Direct EGR Valve Control
Injector Test

Intake Throttle Position Control

a M wDn

Exhaust Throttle Position Control*

6. DPF Active Regeneration

*Important Note: Toro engines do not have an exhaust throttle valve, therefore the Exhaust Throttle
Position Control option is not used.

. . . . “# SMARTASSIST-Direct
1. Within Diagnostic Tests: File(F) View(V) Operation(0) Tool(T)
. . [ESE
a. Click Active Control. & (8 Diagnostics (5] '~ [ONTING)|
MenuToolBar & x

ECU Information

Pulse/Analog etc
Digital IN etc
Digital OUT

I Active Control

Active Control(Graph)

Hysteresis Measure

Baudrate : 250k Engine Type(Vehicle Mar

2. On the Diagnostics Tests — Active Control screen, you can select the test you would like to
perform.

W SMARTASSST Direct

IS ) I i

(& [& Diagnostic Data(Display) |3 % [=||OFF LINE|
MendjocBars &% Engine ~ Diagnostic Tests - Active Control
Manual Stop button Run buttor S— ENG Run Measured Desired Unit
[5) [STOP] [RUN] | Direct Engine RPM Control req 0 0 r/min
[e] [STOP] [RUN] Direct EGR Valve Control not 0
o [STOP] [RUN] Injector Test - -
Q [STOP] [RUN] Intake Throttle Position Control not 0.0 00 %
Pulse/Analog etc ) Exhaust Throttle Position Control . 00 %
Digital IN ete Q DPF Active Regeneration -
Digital OUT

Active Control
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Direct EGR Valve Control

The EGR valve is a normally-closed, and electrically-opened device that allows exhaust gas into the
intake manifold to control combustion temperatures to reduce NOx. To determine if the EGR valve is
functioning correctly, or to open the valve for inspection or cleaning, Direct EGR Valve Control will
allow you to command the valve open and closed.

1. Remove the EGR valve from the engine, but leave the harness connected.

2. Click RUN to select Direct EGR Valve Control (highlighted green).

Engine ~ Diagnostic Tests - Active Control
Manual Stop button Run button ENG Run Measured Jesirec  Unit Graph ECU
Direct EGR Valve Contrel -
Direct Engine RPM Control [s]
DPF Active Regeneration - Q
o
o

Intake Throttle Position Control
Exhaust Throttle Position Control
Injector Test

3. From the Password authentication W Pecsword suinenicton *
window:

Enter your password.

a. Enter your password.

User ID 95202273

b. Cllck Set_ Password .ononono.l I

Set ||Cancel

4. On the Data Set window, in the Desired # o - x
box: Deta Name |Direct EGR Valve Control
Measured
a. Enter the number shown in the Max box. Max 106100 4 ¥
; pesied | olfoa~
b. Click Set.
Wi e~
Changing EGR valve position to the command value. This
Note test can be effective during engine stop. Condition for
release : Key off
Measurement Mode
@ Not measuring Measurement time(sec) | 4
Measuring(graph display) 10 %
Set Cancel

5. Watch the EGR valve. It should now be open.

6. To close the EGR valve:
a. Enter 0 into the Desired box.
b. Click Set:

i. The EGR valve will close.
(Turning the key switch to OFF will also close the EGR valve.)
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Direct Engine RPM Control

The engine RPM is controlled via a switch on the operator console. The switch is an input to the Toro
TEC controller where it converts the RPM request into a CAN message that is broadcast to the
Yanmar ECU to control engine RPM. When there is a problem with the engine RPM not responding,
you must determine whether the issue is on the Toro side or the Yanmar side.

The Direct Engine RPM Control allows you command the engine to a given RPM.

1. Click RUN to select Direct Engine RPM Control (highlighted green).

Engine - Diagnostic Tests - Active Control

Manual Stop button Run button Description ENG Run Measured Jesirec Unit Graph ECU CID
o] [STOP] Rl Direct EGR Valve Control not o - Engine 63724
(] [sTOP] || Direct Engine RPM Control req o O min @ Engine 63712
Q [STOP] DPF Active Regeneration req 0 0 - @ Engine 64220
Q [STOP] Intake Throttle Position Control not 00 % @ Engine 64218
o [STOP] Exhaust Throttle Position Control not 00 % @ Engine 64219
[e] [STOP] Injector Test - 000 - Engine 64480
2. Onthe Password authentication window: ® Fesvordaubenicaion x

a. Enter your password.

Enter your password.

b. Click Set. UserID [95202273
Password oooooooo.l I
| Set |Cance|
3. On the Data Set window, in the Desired ® orasa = x
bOX: Deta Name ‘Direct Engine RPM Control
A Measured
a. Enter the RPM that you want the engine Max [ 3300100 a v
to run at. [besiea ~ ow0a~
Note: Entering a number lower than idle, engine Min M' 1Al
will only return to idle speed. Entering a number —
higher than full throttle speed, engine will onl Nofe  Gondtion for relenss . Key off '
g p g y
run to its programmed high idle rpm. Measurement Mode
b. Click Set © Not measuring Measurement time(sec) |4
) ) O Measuring(graph display) 10| pwz
Set Cancel

4. The engine RPM should start rising to the desired set point you entered. If the engine RPM
does not rise, then there is an issue in the ECU.
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Injector Test

The Yanmar Tier 4 engines use a high-pressure common rail (HPCR) fuel system that utilizes
electronically controlled fuel injectors. The HPCR also uses extremely high fuel pressure (>20,000
psi). Using the Injector Test, fuel injectors can be cancelled (shut off). This control will allow you to
shut off each injector to determine if it is causing the engine to run incorrectly.

1. Click RUN to select Injector Test (highlighted green).
Engine - Diagnostic Tests - Active Control
Manual Stop button Run button Description ENGRun\ Measured Desired Unit Graph ECU
Q [STOP] [RUN] Direct Engine RPM Control req o 0 tmin @ Engine
[o] [STOP] RUN Direct EGR Valve Control not o - Engine
] [STOP] g\njectorTest - 000 - En;ne
Q [STOP] [RUN]  Intake Throttle Position Control not 00 % © Engine
[o] [STOP] [RUN]  Exhaust Throttle Position Control not 00 % O Engine
[e] [STOP] [RUN] DPF Active Regeneration req 0 o @ Engine
2. From Password authentication window: W Pasurd athenicaton x
a. Enter your password. Enter your password.
b. Click Set. User ID /95202273
Password o.o.o.o--‘ I
Cancel
3. From the Injector Test window: P - ”
a. Select the injector you want to cancel: g'iectt"lf
ontro!
i. Clicking the down arrow, will turn No.1  No2  No3
. Cylinder Cylinder Cylinder
the injector OFF. I
ii. Clicking the up arrow will turn the - o o
injector back ON. Flywheel hd v
Note: Yanmar numbers their cylinders starting
at the ﬂyWheeI Position of flywheel
b. Click Set ® Left side O Right side SEM| [Gancel
4. The engine will now cancel the injector(s), and you need to observe how the engine runs.
Continue canceling all the injectors to determine if one is causing poor engine performance.
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Intake Throttle Position Control

The intake throttle valve is used during regeneration to limit the incoming air into the engine. This
creates a rich fuel mixture that will increase the internal temperature of the engine to aid in
regeneration. The intake throttle valve can be operated using this process.

1. To begin, remove the intake throttle valve from the engine, but leave the harness connected.

2. Click Run to select Intake Throttle Position Control (highlighted green).

Engine - Diagnostic Tests - Active Control

Manual Stop button Run button

o [STOP] [RUN]  Direct Engine RPM Control req 0 0 tmin @ Engine
o] [STOP] [RUN]  Direct EGR Valve Control not o . Enging
o [STOP] _IRUN]_ Injector Test - 000 - Engine
@  [sToP) Intake Throttie Position Control not 00 % O Engine
o] [STOP] [RUN]  Exhaust Throttle Position Control not 00 9% O Engine
o [STOP] [RUN] DPF Active Regeneration req 0 0 @ Engineg
3. From the Password authentication B pasmrdsuhencatin x
window:

Enter your password.

a. Enter your password. UserID  [95202273

b. Clle Set Password .o---.o.ol I
Set ||Cancel
4. From the Data Set window, in the Desired e
box: Deta Name |Intake Throttle Position Control \ ‘
a. Enter the number shown in the Max Measured
box above Max 40lav
. y Desired da~
Note: For the intake throttle position control to i C e
operate, crank the engine for a few seconds v
before yOU CIiCk Set Changing intake throttle valve position to the command =
Note value. Cranking is necessary before testing due to
L. ) detect a speed sensor signal. This test can be effective —
The ECU HEEdS to see a Crank pOSItIOﬂ Slgnal during engine stop. Condition for release : Key off 5
before it will command the intake throttle valve Measurement Mode
to open. © Not measuring Measurement time(sec)
b Aft k th i . Measuring(graph display) 10
. er cranking the engine: = T

i. Click Set.

5. Confirm the movement of the Intake throttle valve plate.

6. Turning key switch to OFF will stop the test and return valve plate to its normal position.
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DPF Active Regeneration

The Yanmar engine has four different E-ECU controlled regenerations. DPF Active Regeneration
allows you to manually run any one of the four regenerations. If a customer ignores the request for a
stationary/parked regeneration the engine will fault and go into a de-rate mode. Using DPF Active
Regeneration is the only way to clear the fault and get the engine out of de-rate mode.

Diagnostic Tests - Active Control

1. Click Run to select DPF Active Regeneration (highlighted green).

4 - Recovery Regeneration
b. Click Set

Note: It will take 10—-15 seconds before the
engine RPM will start to increase.

Manual Sto button Run button Description ENGRun  Measured Desired
Q [STOP] [RUN] Direct Engine RPM Control req 702 700
Q [STOP] [RUN] Direct EGR Valve Control not 16
o] [STOP] [RUN] Injector Test 0000
o] [STOP] [RUN] Intake Throttle Position Control not 0.0
o] [STOP] RU Exhaust Throttle Position Control not 0.0
Q [STOP] I [RUN] I DPF Active Regeneration req 0 0
2. From the Password authentication 1 Pecward autentcaon x
window:
Enter your password.
a. Enter your password. Geor > (65203573
b. Cllck Set Password sssesssss| I
Set | |Cancel
3. Inthe Desired box: @ ot -
Deta Name DPF Active Regeneration
a. Enter the number of the regeneration to P
be performed:
Max 255/100 & |w
1 - Assist Regeneration [[omes 3 ==
2 - Reset Regeneration
3 - Stationary/Parked - 4

regeneration 3:stationary regeneration 4:recovery regeneration. / Below condition
is required for each regeneration mode. i: Coolant temperature is greater than 60
Note degree or passed 15 minutes after engine start (for mode 1, 2, 3, 4) ii : Set DPF
regeneration inhibition SW to “Regeneration permission” .(for mode 2, 3, 4) iii :
Set regeneration interlock SW to "Regeneration permission”.(for mode 3, 4) iv :
Set low idle engine speed (for mode 3, 4) / Regeneration is automatically finished. |
Measurement Mode

Operate DPF regeneration in commanded mode. 1:assist regeneration 2:reset J

@ Not measuring Measurement time(sec)
© Measuring(graph display) 10

Set Cancel

4. For the regeneration to start:

a. The engine coolant temperature must be
greater than 60 °C (140 °F)

b. The parking brake must be set
c. The engine RPM is set to idle.

5. When regeneration is complete, the engine
will return to idle.
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Data Logging/Data Monitor

SmartAssist - Direct allows you to record engine data parameters and gives you the ability to graph
that data to help you visually analyze it. Below are step-by-step instructions for setting up SA-D to
record the data. At first it will not seem intuitive to use, but once you have done it a few times, it will

become easier.

Note: Ensure you have performed the steps to connect to the ECU, and log into SmartAssist.

1. From the Main Menu:

a. Verify that the key switch is in the ON
position.

b. Click ECU Access.

c. Click Diagnhostics (Execution).

MARTASSIST-Dir

)
& Main Menu [5]# =
MenuToolBar ®

ECU Access
I Diagnostics (Execution)
Product Operation Data
(Acquisition)

E3

ECU Reprogramming
(Flash)

I Set Value Copy

Component Replacement
(Execution)

2. From the Diagnostics menu:

a. Click Data Logging.

3. From the Data Logging options:

a. Click Data Monitor.

R
A @ Diagnostics [3]# =
MenuToolBar B

ECU Information

Diagnostic Codes
Freeze Frame Data

Diagnostic Tests

[ Data Logging

Data Monitor
Recorded Data
Trend Graph

Historical Data
ECU Structures
System Settings

4. From the Data Logging — Data Monitor
screen, set up the parameters you wish to
record. This can be done in two ways—you
can:

a. Select specific parameters you want to
record from a list.

b. Choose a pre-selected group of
parameters and customize as needed.

Both options will be reviewed.

Pp—
File(F) View(¥) Operation(0) Tool(T) Help(H)
CEA ZREESE

5 [ Diagnostics 3% (= No Codes|

MenuTool8ar

o Engine: ~ Data Logging - Data Monitor
Description  Value it | Notes Manual Figger

Select Diagnostics
AnySetling

Trigger Setting

Data Monitor
Recorded Data
Trend Graph

Historical Data

Comment

Baudrate : 250k Engine Type(Vehicle Manufacture):3TNVBECT-DTR / Engine S/N:00267 ONLINE
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a. Click Option Data Set.

&

5. To select specific parameters to record:

ey + % W
File(F) View(V) Operation(O)
) 2 = e s@l@@l?&@

& & Diagnostics [3)%/ (= |TRA

MenuToolBar

data logging.

to sort alphabetically in ascending or

find parameters.

descending order. This makes it easier to

6. From the Option Data Set window, the
left column contains all the different data
items (parameters) that can be used for

Note: Click the column heading Description

5§ Option Data Set

Periodic Data Identifier
[F201 -|
Accelerator Pedal Position |
Engine Coolant Temperature
Battery Voltage

Engine Fuel Temperature
Auxiliary Al1

Actual Rail Pressure

Intake pressure(EGR low side)
Intake Manifold Temperature
Exhaust pressure(EGR high side)
Actual Intake Throttle Position

. v

OR

7. The parameters you want to record from the left side will need to be moved to the window on
the right side. There are two ways to do this:

a. Double-clicking on the parameter will move it to the window on the right.

b. Click the parameter, then click the right arrow to move it to the window on the right.

5§ Option Data Set

FE x|

Periodic Data ldentifier

[F201

2

Accelerator Pedal Position

Description E’

Engine Coolant Temperature

Battery Voltage

Engine Fuel Temperature
Auxiliary Al1

Actual Rail Pressure

Intake pressure(EGR low side)
[ |

d |

Description CID Acronym ECU
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8. In the example below, parameters from the left have been moved to the right window:
a. When all the parameters have been selected:
i. Click Set.

® Option Data Set — X

Periodic Data Identifier

F201 -

Accelerator Pedal Position ) |Actual Rail Pressure

Engine Coolant Temperature 7| Engine Speed

Battery Voltage Actual High Pressure Pump Current 64145 A

Engine Fuel Temperature Target High Pressure Pump Current 64146 T

Auxiliary Al1 Target rail Pressure

Intake pressure(EGR low side)

Intake Manifold Temperature

Exhaust pressure(EGR high side) .

< N | Set Cancel

9. From the Password authentication W Passwcrdsthenticaton x
window:
a. Enter your password. D o
ID 195202273
b. Click Set. Password [eeessesss
| |S_et|ICancel

10. From the Data Logging — Data Monitor screen, you may not see the parameters you just
selected and set in Steps 7 thru 9, as shown in the image below:

a. To view these parameters, you will need to complete Steps 11 thru 18.

9 SMARTASSIST Direct
File(F) View(V) Operation(Q) Tool(T) Help(H)
DR BB BB

| # Diagnostics |3 [# = LI

MenuToolBar L4

Engine * Data Logging - Pata Monitor
ECU Information Description  Value Max Min [ Notes Manual Trigger

Diagnostic Codes

Freeze Frame Data

Diagnostic Tests

Jelect Diagnostics

Data Logging

Data Monitor

Recorded Data
Trend Graph

Historical Data

ECU Structures

Baudrate : 250k Engine Type(Vehicle Manufacture):3TNVBBCT-DTR / Engine S/N:00267 [ ONLINE |
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11. To access set parameters:
a. Click Data Set.

i

File(F) View(V) Operation(O)
SRR L DGR

&N & Diagnostics [8]# =/ @
MenuToolBar 8

“

ECU Information
Diagnostic Codes

Freeze Frame Data

Diagnostic Tests

Data Logging

.—
|

Data Monitor

12. From the Data Select window, you can refine the parameters you wish to log. The parameters
selected in Step 7 will be listed on the left side. Move the parameters you want to log to the right

window, as shown in Steps 7 and 8.

5 Data Select

Description
Actual Rail Pressure
Engine Speed
Actual High Pressure Pump Current
Target High Pressure Pump Current
Target rail Pressure

Description CID Acronym ECU Name

[ Default | set

H Cancel

13. Double-click each parameter to move it to the right side.

5 Data Select

Description CID

Acronyr
) |Actual Rail Pressure

Description

64087
Engine Speed 63770
Actual High Pressure Pump Current 64145
Target High Pressure Pump Current 64146

Target rail Pressure 64050

Default | Set | Cancel
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14. To rearrange the order of the parameters in P e
the right-hand side: —— revm—

Actual Rail Pressure 6408
Engine Speed 637
Actual High Pressure Pump Current 6414
Target High Pressure Pump Current 6414
Target rail Pressure 6408

a. Click a parameter (highlighted green).

b. Use the up/down arrows at the bottom of
the list to move the item to the desired
position.

T 1
[ Default | set I Cancel

15. The requested parameters should now be visible in the Data Logging — Data Monitor window.
However, the data is not being logged.

16. To start viewing live data: _
5 SMARTASSIST Direct

a. Click Start. File(F) View(V) Operation(O) Tool(T) Help(H)
BE S E Z 8 E s

@ [& Diagnostics |3 %] @l‘,m No Codesl

MenuToolBar & x

‘ \Engine

17. Data values are now visible in the Data Logging screen, where they can be monitored in real
time. However, at this point, data is NOT being recorded.
S SMARTASSIST-Direct - X
File(F) View(V) Operation(O) Tool(T) Help(H)
DR« 3E e e s
& [& Diagnostics \ﬂlg[ﬁ?

MenuToolBar & x

) ‘Engine - Data Logging - Data Monitor
ECU Information Description i Manual Trigger
Diagnostic Codes 64087:Actual Rail Pressure(NPC)

63770:Engine Speed(ES) Select D_|agnost|cs
64145:Actual High Pressure Pump Cu... ‘AnySeﬂlng -

Clagnostic et 64146:Target High Pressure Pump Cu...
Data Logging 64050:Target rail Pressure(PFIN)
Data Monitor

Recorded Data
Trend Graph

Trigger Setting

Level 0 ES
50

60000

Pre-trigger Strage

Logging status
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18. The red messages on screen, as shown below, tells you that data is display data only. It is not
recording because it has not received a trigger to start recording.

) SMARTASSIST-Direct - X
File(F) View(V) Operation(O) Tool(T) Help(H)
DRE W8 E 5

&N Diagnostics |3/ [/ =

a8
MenuoolBar = Engine ~ Data Logging - Data Monitor Data logging display only. Not recording(Waiting for a trigger)
ECU Information Description Min Manual Trigger 2

Diagnostic Codes

64087:Actual Rail Pressure(NPC) 26.10 26.10 26.10  kpsi

Freeze Frame Data 63770:Engine Speed(ES) 0 o] 0  r/min
64145:Actual High Pressure Pump Curr... 2 4 2 mA

64146:Target High Pressure Pump Curr... 1389 1389 1388 mA
Data Logging 64050:Target rail Pressure(PFIN) 4 4 4

Data Monitor

Recorded Data

Please push a [Manual Trigger] in
order to save.

Select Diagnostics

AnySetting v

psi Trigger Setting

Trend Graph Logging status

Data logging displ D
Historical Data gging cisplay
only. Not
Status

ECU Structures recording(Waiting for
a trigger)
L ST
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Triggers

To log the data to memory, a trigger must be set to start this process. The messages in red, as seen
above, are data logging display only, and are waiting for a trigger. There are two types of triggers:

Manual trigger: This is simply starting the recording by clicking the Manual Trigger button on the top
right-hand corner of the screen. This is the most common method of starting a
recording.

@

DR WG 5 E 5

& [ Diagnostics | [#] (=

MenuToolBar

* Engine - Data Logging - Data Monitor ~ Data logging display only. Notfrecording(Waiting for a frigger)

ECU Information

Description Manual Trigger
64087:Actual Rail Pressure(NPC) 2610 2610 2610 kpsi |PleakesushaManual Trigodr] in

63770:Engine Speed(ES) 0 0 0 rmin |order fosave
64145:Actual High Pressure Pump Curr... 2 4 2 ma |StlectDiagnostics
64146 Target High Pressure Pump Curr... 1389 1389 1389 ma | AVSSiing
64050 Target rail Pressure(PFIN) 4 4 4 psi | Trigger Setting
Data Monitor Trigger  ClTgIData |

Level (e BN
Recorded Data e 1 cEmls

Trend Graph Logging status |
Data | display ~
Historical Data O:I;,\fig‘”g ispiay
recording(Waiting for
a trigger)

Automatic trigger: This will allow you to set a parameter that automatically starts the recording once a
condition is met. The Trigger Set button allows you to set this feature.

1. To configure an automatic trigger: B SMATASSIST Diect

a. Click Trigger Set. EE N @ o [
.

W & &\ Diagnostics DmlNo Codesl
ﬁ MenuToolBar 8 X

| | [Engine
2. From the Trigger Set window:
a. Select the Trigger (ON) check box. - - 8
3. Inthe Data Select dropdown: | OTrigger(ON) |
a. Select the parameter you want to use j| Data Select NPC :Actual Rail Pressure:kpsi - |
' 100 10 1
(you can only select one). R |
[ Level | 0.00| v |
4. Inthe Level box: - — bbb |
: | Type o Fo | &
a. Set the value you want the trigger to = ¢ \
start at. . s 1
Delay u
v

5. Inthe Type area:

a. Select the trigger option to start when

-~
the value goes UP to the Level. 60000 =

b. Select the trigger option to start when ECancel |
the value comes DOWN to the Level.

S
v

100 10 1
-
v

6. Inthe Delay and Storage boxes, leave the
defaults as shown. Then click Set.
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Automatic Set Trigger Example:

In the example below, an automatic trigger was set. This appears in the Trigger Setting area of the
Data Logging — Data Monitor screen:

1. Trigger: On

2. Data: NPC — Actual Rail Pressure
3. Level: 26 kpsi
4

Type: Trigger will start the recording when pressure rises to 26 kpsi.

ation(O) Tool(T) Help(H)
A E
# = [ONTINE](No Codes|

|Engine ~ Data Logging - Data Monitor

Description Max i Manual Trigger 2
64087:Actual Rail Pressure(NPC)
63770:Engine Speed(ES) r/min | Select Diagnostics
64145:Actual High Pressure Pump Curr... AnySetting <
64146:Target High Pressure Pump Curr...
64050:Target rail Pressure(PFIN)

Trigger Setting

Trigger  [\IMData [¥¢

Pre-trigger 50 Strage

60000

Logging status

*
0.,
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Logging/Saving Custom Data to Memory

After clicking Manual Trigger, or when the Automatic Trigger activates, data will begin logging to
memory. A “Logging to memory” message will appear in the top right-hand corner when this process
begins. Continue to log data as needed to capture the issue.

5 SMARTASSIST -Direct
File(F) View(V) Operation(O) Tool(T) Help(H)
BEELJEE B RS

& & Diagnostics (3| &/ [=

~ Data Logging - Data Monitor

MenuToo%ar & x n
|Eng|ne

Description Value
64087:Actual Rail Pressure(NPC) 26.10
63770:Engine Speed(ES) 0

. . 64145:Actual High Pressure Pump Curr... 2
64146:Target High Pressure Pump Curr...| 1389
64050 :Target rail Pressure(PFIN) 4
 osamentr

Recorded Data

Trend Graph

Historical Data
ECU Structures
System Settings

Logging to memary

~

Max Min Unit Manual Trigger

26.10 26.10  kpsi Select Diagnostics
0 0 tmin AnySetting -
2 2 mA Trigger Setting

1388 1389 mA figger [<\MllData [\ES
4 4 kpsi

50 60000
Logging status

Logging to memory

Counter 577

WU RS 11 04/13 14:20:40

00:01:00.300

E01:39:02.300

Sample Rate setting

Pre-trigger

Baudrate : 250k Engine Type(Vehicle Manufacture):3TNV86CT-DTR / Engine S/N:00267

™

1. When you have finished logging data:
a. Click Stop.

=

Note: This will stop the logging but will
NOT save the data. There is NO prompt to
save the data recording!

DR > % 5 | 58 6

MenuToo%ar & x

File(F) View(V) Operation(O) Tool(T) Help(H)
=} }7

Engine

ECU Information

Diagnostic Codes
Freeze Frame Data
Diagnostic Tests

Data Logging

Description

63770:Engine Speed(ES)

64087:Actual Rail Pressure(NPC)

64145;Actual High Pressure Pump (
64146:Target High Pressure Pump (
64050:Target rail Pressure(PFIN)

2. To save the logged data:

a. Click the Meas Data Save icon.

Note: This step must be done to save the
data recording.

5§ SMARTASSIST-Direct

File(F) View(V) Operation(O) Tool(T) Help(H)
DRE JEEEE

& &N Diagnostics |3/ |#] = mmo Codes|

MenuToolBar N

8 x
‘Engine

ECU Information

Description

CANOT. A adivam]l FIail Muoa o o=
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3. After clicking Meas Data Save, a
confirmation message appears, asking
if you want to create a new user
configuration:

a. Click No to discard. Go to Step 6.
b. Click Yes to save. Go to Step 4.

Description Value
64087:Actual Rail Pregsure(NPC) 26.10 26.10 26.10

63770:Engine Speed(ES)

Max Min Unit

kpsi

0 0 0 r/min

64145:Actual High Prj " SMARTASSIST-Direct
64146:Target High Pr
64050:Target rail Pre

configuration?

*

Do you want to create a new user

4. From the Name Set window:

a. Enter the name the new logging file
set in the Name box.

Tip: Give the file a meaning name so it can
be easily found.

b. Click Set.

Description Value

64087:Actual Rail Pressure(NPC)
63770:Engine Speed(ES)

Max Min Unit

64145:Actual High Press!

¥ Name Set

26.10 26.10 26.10 kpsi
0 0 0  r/min
_- b A o A

64146:Target High Press
64050:Target rail Pressur

IName [

5. In the window, a message will display
informing that a new user configuration
file was created:

a. Click OK.

Description Value
26.10 26.10 26.10

64087:Actual Rail Pressure(NPC)
63770:Engine Speed(ES)

Max  Min Unit
kpsi

0 0 0  t/min

64145:Actual High Pre{ s suasrassis-pirect
64146:Target High Pre:
64050:Target rail Pres:

file.

o You have now created a user configuration

6. Another confirmation message
appears, asking if you would like to
save the measured data (logging file):

a. Click No to discard the recorded
data log.

Description Value
26.10 26.10 26.10

64087:Actual Rail Pressure(NPC)
63770:Engine Speed(ES)

Max  Min Unit

0 0 0  r/min

64145:Actual High Pressure PU g suarrassistpirect

% mA

b. Click Yes to save the recorded data | |64146:Target High Pressure P @ Save the measured data? mA
Iog 64050:Target rail Pressure(PFI kpsi
i. This option allows you to add
information about the data log.

7. If you clicked Yes to save the recorded Description [ TS - x
data log, the Memo Edit window Actu { [ Customer psi
appears. 63770:Engine Speed(ES) | |pmodel and SIN min

: 64145:Actual High Pressun | Fuel Pressure Data Log File A
a. Enter the following information: 64146 Target High Pressur  Notes| A
64050:Target rail Pressure psi
i. Machine model
ii. Serial number

iii. Customer Name
iv. Short description of the log file
b. Click OK.

Cancel
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Description Value Max  Min
64087:Actual Reil Pressure(NPC) 26.10 26.10 26.10  kpsi

8. A message appears, indicating that the
measured data (logging file) was

‘Engi 0 0 0 i
saved: 63770:Engine S.peed(ES) r/min
64145:Actual High Pressure Pump-Curr 2 4 2 mA
i L -Dires be
a. Click OK. 64146:Target High Pressure Pumy B SMARTASSST Direct 9 mA

64050:Target rail Pressure(PFIN)| @) Measure data saved. [4 gy

The data log is now successfully stored in SmartAssist - Direct program.
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Logging Predefined Data Sets

In the previous section, we created a custom logging set to log data on the fuel system. When the
logging was completed, the logging set was saved.

Yanmar has default logging sets that can be used, so you do not have to create a data logging set
from scratch, which saves time. To access the predefined logging sets, follow the steps below.

1. Inthe Select Diaghostics section of
the Data Logging — Data Monitor
screen:

a. Click the AnySetting dropdown
menu.

b. Select from one of the three
predefined data logging options:

i. Engine Starting
ii. Rotational Fluctuation
iii. DPF Regeneration

Note: These predefined lists can be edited
by clicking Data Set and editing the
parameter list.

Erre— N
File{F) View(V) Operation(0) TaokT) Help(H)
LREZ EEEEGS

[ Diagnostics |3 & |-|

MenuToolBar £x

Description Value  Max  Min

Recorded Data
Trend Graph

Engine ~ Data Logging - Data Monitar

Unit

Rotational fluctuation
DPF Regeneration

00:00:00.000
01:40:00.000
Sample Rate setting
Intermittence

Baudrate : 250k Engine Type(Vehicle Manufacture):3TNVBSCT-DTR / Engine S/N:00267

2. Under the AnySettings dropdown
menu you will also see UserSaved.

a. This folder contains all data logging
configurations that have been
created and saved.

b. Click UserSaved to view the saved

- Data Monitor

Manual Trigger

Select Diagnostics

AnySetting

Engine Starting
Rotational fluctuation
DPF Regeneration
AnySetting

files. UserSaved
Pre-trigger d Strage DA
Logging status
Status .
0
v
8 x
s
File(F) View(V) Operation(C 00l(T) Help(H)
BES . s BREE SR
3 Diagostes 4 =GN
MenuToolBar 8% 0
Engine
Description Manual Trigger
[Atmospheric Pressure Select Diagnostics
UserSaved
Trigger Setting
| DataMonitor |
Recorded Data 60000
Trend Graph Gancel )
[
00:00:00.000
Rest .
T "l sample Rate setting B
Baudrate : 250k Engine Type(Vehicle Manufacture):3TNVBSCT-DTR / Engine S/N:00267 _ONLINE |
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Data Logging/Trend Graph

The logging data can be displayed as a graph, either while recording the data or graphing a data log

file saved in SmartAssist.

1. To view a graph while viewing or recording
a data log file within Data Monitor:

a. Click Trend Graph.

ls

= 3 [

(& [ Diagnostic Data(Display) || || [=||OFF LINE
MenuToolBar & x

ECU Information

Data Monitor

Recorded Data
L Trend Graph
Comment

2. The Trend Graph will open and need to be set up as described in Steps 3 thru 11.

3. To graph a saved Data Log file:
a. Access the Main Menu.

b. On the Data Management menu:

EY

B3 Y

| & Main Menu + = |
X

4. Inthe Saved Data Selection window:

a. Click the dropdown arrow in the Kind
box.

b. Click Data Logging.

Note: This will display all the saved data
logging files.

i. Click Diagnostic Data (Display). <Operati
IDlagnosm: Data (Display) I The com
Product Operation Data
(Display)
| Ecu soft Downioad
I Trim Data Download <<Viewir
| Manual searcn
I Saved Data View anc
other wo
Exchange Information
Management
Comment
[ 0 Saved Dsta setection - X

|
| Kind |[ECU Maintenance Data v|
'ECU Maintenance Data

" Active Test Data

06 April, 2017 10:29:15 Functic | |

00139 14 August, 2019 11:54:07 Functic
00142 11 October,2017  14:43:19 ECU
00154 10 August,2016 12:32:32 ECU
— PETTYrr Ty oo B i T
|

DO Hide old files (one month or more old)

Select Cancel
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5. From the Saved Data Selection window, a
listing of the data logged files will appear:

a. Click any column heading to sort in
ascending or descending order.

Note: The example screen shown is displaying
files sorted by date, in descending order

b. Click a file to graph (the row highlights
green).

Note: Any notes entered when saving the file
will appear in the box below the file list.

c. Click Select.

[ 9 Saved Dta Setection

3TNVBECT-DTR 113 April, 2020 1 4:20:40

Engine 4TNVBBCT-DTR 08670
Engine 4TNVBECT-DTR 00202

09 April 2020 11:39:15

30 March,2020 12:07:44
Engine [3TNVBECT-DTR 00308 23 December,2019 09:25:27
o P T TR T ey T PR ’i
CHide old files (one month or more old)
Customer
Model and S/N

Fuel Pressure Data Log File
Notes

ancel

6. The following trend graph appears. The trend graph form consists of two sections: a top and
bottom graph. Each section can display up to four items each.

¥ SMARTASSIST-Direct

eSS

& n Diagnostic Data(Display) |4/ =||OFF LINE||No Codes

MenuToolBar sk

Data Logging - Trend Graph

SavedData Read RefData Read *
Select Graph

Fuel Rail Press & Current -
Graph Cursor Information

Data Logging

Data Monitor

Q.00:00.000 _0-00:00 028 _0-00:00 020 _0-00.00 072 _0-00.00.400

R 00:00:00.000
Q= Sl milli second

Recorded Data

Trend Graph

ECU Structures

System Settings

0:00:00.000 0:00:00.025_0:00:00.050 0:00:00.075_0:00:00.100

Reduce *1

6. To set up a trend graph:

a. Click Top Graph Setting to set up the
top graph.

=

b. Click Bottom Graph Setting to set up
the bottom graph.

g |

=

¥ SMARTASSIST-Direct
File(F)" View(V) Operation(O) Tool(T) Help(H)

ostic Data(Display) | =

MenuToolBar & x

Data Logging - Trend Graph
ECU Information

Data Monitor

0:00:00.000  0:00:00.025  0:00:00.050

Recorded Data
Trend Graph

0:00:00.000  0:00:00.025 0:00:00.050
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¥ Graph et — *

7. Clicking Top Graph Setting or Bottom .
Graph Setting will display the Graph Set % on e BERN BIENNEN |Editing

window: Analog - Digital (ON/OFF)  gelect Set
. L No. Data Select 100 10 1 100 1 \
a. Click Editing. 1 )
. M M
b. Click the Data Select dropdown arrow " .
to display the list. X
Min Max
3
Min Max
4

Min Max

File Save | Set |Cancel

8. From the Data Select dropdown menu:

W Graph Set - X

a. Select the parameter(s) to graph (up to Dispiay Mode Default File Open | Editing
four). Graph [Top_| g pnaiog O Digital (ONOFF)  seject Set

No. Data Select 100 10 1 100 10 1

APP :Accelerator Pedal Position:%
ELRG :Engine Load Rate(Gross):%
2 ES :Engine Speed :r/min
ERSF :Request Engine Speed(Final):r/min
QFIN :Total Injection Quantity:mm3/stroke
QMXFIN:Final Maximum Injection Quantity:mm3/stroke
ENGST:Engine Control Status:-
3 [DPFPMADP:DPF PM Accumulation Density_P:g/l
AHPPC:Actual High Pressure Pump Current:mA v

N
N TvTer.

Min Max

File Save Set @ Cancel

9. Once parameters have been selected in the | |# = - x

Graph Set window: Display Mode Default [File Open Editing
Graph o
® Analog © Digital (ON/OFF)  gaject Set

a. Adjust any Min and Max values for the

. No. Data Select 100 10 1 100 10 1
parameters (if needed). e :
Notes: Mmoo falal  Maxs00 a4
v Yafs Fvv <

SmartAssist — Direct displays default values T — .
(as pictured) that do not graph well. = . automaticall / populat

. . MinCl A oA Max 37 A A 4
Choosing the correct Min and Max values v <= - e
will provide a better resolution for your 3 NPC -Actual Rail Pressurekpsi .
graph. _ L Mn000  |alaal  Max®05  |aaa
See General Graphing Guidelines on page v vvw v~
45 prior to Clicking Set. 4 AHPPC:Actual High Pressure Pump Current:mA -

: Mni409  alalal Max40ss  |aaa
b. Click Set. v == IS

File Save = Set Cancel
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10. When you have finished entering the Min ¥ oernsa - *
and Max for the parameters: Display Mode Default File Open Editing
_ Graph ® Analog © Digital (ON/OFF)  geject Set
a. Click Set. L

No. Data Select 100 10 1 100 10 1
Note: Setting the Min and Max values is very 1 ES :Engine Speed  :r/min v
important to get a good trend graph. Mino  [la a4 Max3100 |4 aa
' v v v ' v v v
2 PFIN :Target rail Pressure:kpsi -

MnO  alalal Max2s  |alaa

' v v v i ' v v v
3 NPC :Actual Rail Pressure:kpsi -

Mn000  a alal Max2500 | alaa

' v v v i ' v v v
4 AHPPC:Actual High Pressure Pump Current:mA M

MnO  |lalalal mMaxfi800 | aaa

' v v v i ' v v v

File Savg Set |Cancel

11. The Data Logging - Trend Graph |, ...
|S now dISp|aylng your parameters File(F) View(V) Operation(O) Tool(T) Help(H)
. T T
on the trend graph: (Djsplay) |3 & [= [OFF LINE|[No Codes
a. To expand you graph, and —pta Logging -Trend Graph

Riagnastic Data(Dy

. ECU Information =]
1800.0726.0426.043100.0-

hide the MenuToolBar |

. 350.0119.5(19.512325 Any

section: b Gra
i. Click the X. . P P A

b 0.06:00 1000:00:55.7500:01:51.4000:02:47.0500:03:42.700 E

b. To zoom in on the trend graph: Data Monitor

Recorded Data

1.001.00926 0726

i. Click Expand. Trend Graph
c. To reduce the trend graph

size:
i. Click Reduce:

o 1 equals zoomed out

Baudrate : -——Engine Type(Vehicle Manufacture):3TNVBBCT-DTR / Engine S/N:00643

o 10 equals zoomed in
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12. To get specific details regarding a point on the graph:
a. Place your cursor on a point on the graph and click the left mouse button.
i. This action will place a vertical line on the chart, and

ii. Values of that point in time will be displayed in the Graph Top section.

S SMARTASSIST-Direchy

File(F) View(V) Operation(O) Tool(T) Help(H)

[N & Diagnostic Data(Display) |5 [#]|=/[OFF LINE

Data Logging - Trend Graph

1800.0126.0926.093100.0q

P ——— Select Graph
1350.0419 5{18 5423250 S AnySetting -
900 0413 0413 041550 0 Graph Cursor Information

450.01 65| 65{ 775 I m
'I'lme 00:00:15.100
0.01 004 0.0~ 0.07
0:00:00.100 0:00:05.650 0:00:11.200 0:0p:16.75p 0:00:22.300  FESSSIRE il second
1.0071.00726.0726.

0.7510.75119.6719.5

0.5040.50713.0413.

0254025 6.5 6.5 Irs
0.00-0.001 0.04 0.
0:00:00.100 0:00:05.650 0:00:11.200 0:00:16.750 0:00:22.300
Reduce *10 Expan
Baudrate : ----- Engine Type(Vehicle Manufacture):3TNV86CT-DTR / Engine S/N:00643 ONLINE
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General Graphing Guidelines

Choosing the correct Min and Max values will provide a better resolution for your graph.

The Graph Set window shows the default
values.

5 Graph Set — x

Display Mode Default File Open Editing
) _ Graph Top | 4 analog © Digital (ONJOFF
Modify these using the recommended @ Dl st

numbers belOW: No. Data Select 100 10 1 100 10 1
1 ES :En&ne Speed :r/min -
e Set Engine Speed Max to 3300. Mnjo | alala  Max5000 @ |ala a
. [ ] v vlw Vv v w
e Set Target rail Pressure Max value , PR aerral e ol
to 26 kpSI :Target rail Pressure:kpsi
Mno | alala  wax3  |aaa
e Set Pressure Pump current: v v v~ Vv v~
o Max value to around 1800ma 3 NPC :Actual Rail Pressure:kpsi -
Mn000 | alala  Max9505  |aaa
o Min value to zero v vvlw Iv~v~
4 AHPPC:Actual High Pressure Pump Current:mA -
Mn40% | alala  Maxdss  |aaa
' v v v i ' v v v

File Save Set Cancel

Using the SmartAssist - Direct default numbers, there is not much detail, which makes it difficult see
variations in the signal, as shown in Image A.
Image A

4095.0795.0937.095000.0

2047 .3471.3927.843750.04

-0.5947.5418.592500.01

-2048.3423.89 9.391250.0

-4096.01 0.04 0.0 0.0-
0:00:00.100 0:00:55.750 0:01:51.400 0:02:47.050 0:03:42.700

Using the recommended adjusted numbers from the chart above, more detail is displayed in the
graph, as shown in Image B.

Image B

1600.0q26.0926.07

1350.0419.5919.59

900.0913.0913.01

450.0q 6.57 6.5

0.0+ 0.0 0.00 0.0
0:00:00.100 0:00:55.750 0:01:51.400 0:02:47.050

[
0:

03:42.700

The Min/Max values may have to be adjusted to get the most detail from the wave form. Keeping Min
and Max values close together helps show more detail in graph.
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Below is a table with Max and Min values to start with when creating a trend graph.

Pressures
Fuel
EGR
DPF

Temperature Sensors
Intake

Exhaust

EGR

DPF Inlet

DPF Intermediate
Coolant

Fuel

Voltage
Battery

Sensors

Current
Pump Current

Engine Rpm

0-26
0-20
0-20

0-120
0-1000
0-1000
0-1300
0-1300
0-200
0-200

0-20
0-5

0-1800

0-3300

kpsi
psi
psi

degrees Fahrenheit
degrees Fahrenheit
degrees Fahrenheit
degrees Fahrenheit
degrees Fahrenheit
degrees Fahrenheit
degrees Fahrenheit

Vdc
Vdc

mA

RPM
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When graphing a target value versus an actual value, such as rail pressure or pump current, your Min
and Max values must be the same for both parameters, or your graph will be skewed and not look
correct. When measuring the actual and target rail pressure, these are the Yanmar default values:

W Graph Set _ %
. Display Mode Default File Open Editing
Graph Bottom © Analog O Digital (ON/OFF)  seject Set
No. Data Select 100 10 1 100 10 1
1 NPC :Actual Rail Pressure:kpsi -
Min A A A Max|95.05 A A
v v v v i Vw v 6w
2 ‘PFIN :Target rail Pressure:kpsi -
Mn Jalaa MafiT ] alala
[ | v v v i Vv w
] -

This is what the graph looks like below. Because the Max values are different, it appears the actual
rail pressure (black) does not meet the Target rail pressure (red):

1.0091.00737.0995.0

0.7590.75927.8971.31

0.5040.50-18.5447 54 d

0.2540.25q 9.3923.81 VY

0.00°0.00- 0.0+ 0.0°

Changing the Max value to 26 kpsi, which is the rail pressure relief setting.

¥ Graph Set - x
Display Mode Default |File Open Editing
Graph [Bottom| © fnalog © Digital (ONIOFF)  Select Set
No. Data Select 100 10 1 100 10 1
1 NPC :Actual Rail Pressure:kpsi -
MinAAA MEXAAA
' v v v . v v v
2 PFIN :Target rail Pressure:kpsi -
MinEAAA MaXAAA
' v v v i ' Al A 4

The trend graph now takes on a completely different meaning. The Actual Rail pressure (black) is
trying to meet Target rail pressure (red); however, it shows that that there is variation in the Actual
pressure.

1.0071.007
0.7510.757
0.5010.507

0.2510.257

0.00-0.00-
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ECU Data Save

An ECU Data Save can be done with key on/engine off, or with the engine running. It depends on the
issue you are having, whether to save the file with the engine running or not.

1. To save afile, click ECU Data Save located
in the upper left-hand corner of the screen.

5§ SMARTASSIST-Direct
File(F) View(V) Operation(O) Tool(T) Help(H)
] ey

x

MenuToolBar il

Comment

Baudrate : 250k Engine Type(Vehicle Manufacture):3TNV86C

2. From this window, a confirmation message
appears asking if you want to save the file:

a. To save, click Yes.

3 SMARTASSIST-Direct ]

Is the ECU maintenance data preserved?
To acquire all data from ECU again, time is
somewhat needed for [YES].

It doesn't preserve it for [NO].

It is necessary to preserve the data logging
and the compulsion drive data on each
screen.

Yes No

3. Inthe Memo Edit window:

a. Enter the following information:

Machine model number
Serial number

Customer name

¥ Memo Edit

GM4000 s/n316000101
ABC Lawn Mowing
Engine running|

iv. Comments (i.e. If the engine is oK | (Cancel|
running or not.
b. Click OK.
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. . . 5 Wait Information =
4. SmartAssist is now connecting to the ECU =

and saving the engine information.

SMARTASSIST

Direct

Getting information so please be patient.
Communicating Engine ECU 1/1
It is initializing it. (LIFE)

5. When the ECU has been successfully held

into data storage:
.: . ECU has been successfully held data
a. Click OK. = storage.

g

5§ SMARTASSIST-Direct

The ECU Data File is now saved in the SmartAssist application. Next, it will need to be exported
from SmartAssist to your computer desktop, so it can be emailed. See the Exporting Data File
section on page 50.
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Exporting Data File

To export saved data files, follow the steps below.

1. From the Main Menu:
a. Click Data Management.
b. Click Saved Data.
c. From the Saved Data list:
i. Click Export.

# SMARTASSIST-Direct

File(F) View(V) Tool(T) Help(H)

I 1 )
& Main Menu @ (=]
MenuToolBar 8 x

|- anagement
L

Product Operation Data
(Display)

| Ecu soft Download

ITnm Data Download

[[icemmc

i. Click Diagnosis data.
b. Click the Kind dropdown arrow:
i. Click ECU Maintenance data.

a. Click the Division dropdown arrow:

ISaved Data
I hEﬂ;;:nr;agngﬁg]fturmation Import
Export
Delete
Memo Edit
INDUSTRIAL ENGINE / Engine / -
2. From the Data Management window: —— =
Division |WriteData +| Kind [All kind -

All kind

Keyword customized data
Diagnosis data
Ope-machine info.
Performance inspection (Agri)
System data

Data logging

Hysteresis
Report file
Upload data

Select a file for data export.
Set the division and kind, then select the file and click “Export™.

Active control

Data Logging User Set

ECU Maintenance data )

Export |Cancel

3. Click the file you wish to export.
(highlights green):

a. Click Export.

B Oata Management
Division Diagnosis data

Keyword

Product Group Model

Serial No Date

-| Kind [ECU Maintenance data

_Find |

2001:ECU Maintenance data Engine 3TNVBECT-DTR 00154

2001:ECU Maintenance data Engine 3TNVBECT-DTR 00154 09 Septembe...
2001:ECU Maintenance data Engine 3TNVBECT-DTR 00154 09 Septembe...
2001:ECU Maintenance data | Engine 3TNVEECT-DTR 00161 14 June 2016
2001:ECU Maintenance data Engine 3TNVBECT-DTR 00222 30 June,2016
2001:ECU Maintenance data Engine 3TNVBECT-DTR 00266 16 May,2016

AAAA AL b mmmm b i ATAnIREAT ATA AARRR

Select a file for data export.
Set the division and kind, then select the file and click "Export”.

PEETIRCREY

Type ECU Name [3

10 August,2016 12:32:32 ECU

09:26:01 ECU
13:50:15 ECU
13:03:27 ECU
13:41:08 ECU
10:56:23 ECU

PETIPRrT

Engine
Engine
Engine
Engine
Engine
Engine

i

Export

ancel
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5. From the Data Management
window, a message is displayed
when the data export is complete:

a. Click OK.

. W Export [
4. Select the location where you want @g,_mp : . o B
the file to be saved. E——— -
. 49X Favorites 4 Name Size ltsmt,p{ Date modified
Note: Your desktop is a good place to B e -
. . . & Downloads | A Mike Mueller
save it to. The file name is Gompbor |1 18 Computer
. . . il Recent Places € Network
automatically populated with the engine L rororcizans
. 4 Jg Libraries 2016European Hybrid School File folder )/
model and serial number. » B8 Documerts
b ,Jﬁ Music . Audio Files File felder 2/16/2016 8:21 AM
. > [ Pictures ip Control ile folder /23 AM
a. Click Desktop. B it D temene riing fe e
. F15 Tierd File felder
b Clle Save AJi(nmputer s F16 Hands On Training File folder
) ) File name:  2TNVBG6CT-DTR 00267 20160907 140724 S B30 svctecu_eng
Save as type: |ECU Maintenance data(*.ecu)
“ Hide Folders I[_ Save ] Cancel
W Data Management =

Division | Diagnosis data - Kind ECU Maintenance data

Keyword Find
Product Group Model

2001:ECU Maintenance data Engine 3TNVBECT-DTR 00154 10 August, 2016 12:32:32 ECU Engine

2001:ECU Maintenance data Engine 19 SMARTASSIST-Direct & | pptembe... 09:26:01 ECU Engine

2001:ECU Maintenance data
2001:ECU Maintenance data
2001:ECU Maintenance data
2001:ECU Maintenance data

ARAAEALLL

0 The data export is complete. pptembe... 13:50:15 ECU Engine
ne,2016 13:03:27 ECU Engine

ne,2016 13:41:08 ECU Engine

2016  10:56:23 ECU Engine

ARAS  am.an.aa e

3TNVBECT-DTR 00

ATAnIAEAT ATR AAASS

b

Select a file for data export.
Set the division and kind, then select the file and click "Export”.

|Export| [Cancel
L nagement =
6. From the Data Management —
. . Division \Diagnosis data | Kind |ECU Maintenance daia -
window: :
Keyword [ Find
a. C|ICk Can Cel . I‘nducl Group  Model Type EU Name
2001:... Engine 3TNV8E... 00154 10 Au... 12:32:32 ECU Engine
2001:... Engine 3TNV86... 00154 09 Se... 09:26:01 ECU Engine
2001:... Engine 3TNV86... 00154 09 Se... 13:50:15 ECU Engine
2001:... Engine 3TNVEE... 00161 14 Ju... 13:03:27 ECU Engine
2001:... Engine 3TNV86... 00222 30 Ju... 13:41:08 ECU Engine
2001:... Engine 3TNV86... 00266 16 Ma... 10:56:23 ECU Engine

Select a file for data export.

Set the division and kind, then select the file and click "Export".
Export| C:

it.

Now you are at the Main Menu and can find the file on your desktop and attach it to an email and send
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