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CALIFORNIA
Proposition 65 Warning

Diesel engine exhaust and some of its
constituents are known to the State of
California to cause cancer, birth

defects, and other reproductive harm.




ATTENTION

This document is a guideline for qualified personnel. It is intended to be used by vehicle
manufacturers and contains Detroit Diesel Corporation's recommendations for the ancillary
systems supporting the Detroit Diesel engines covered by this document. The vehicle
manufacturer is responsible for developing, designing, manufacturing and installing these
systems, including component qualification. The vehicle manufacturer is also responsible for
furnishing vehicle users complete service and safety information for these systems. Detroit
Diesel Corporation makes no representations or warranties regarding the information contained
in this document and disclaims all liability or other responsibility for the design, manufacture
or installation of these ancillary systems, or the preparation or distribution to vehicle users of
appropriate information regarding these systems. The information contained in this document
may not be complete and is subject to change without notice.
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DDEC FOR MBE900 AND MBE4000

DDEC FOR MBE900 AND MBE4000

ABSTRACT

DDEC for MBE900 and MBE4000 offers engine controls and an extensive range of engine
and vehicle options.

The detail provided will facilitate the following:
o The selection of features and settings, based on individual applications

o The fabrication and installation of a vehicle interface harness, based on individual
applications

0 The communication of messages & data between sensors and various electronic control
modules within the installation

0 The use of industry standard tools to obtain engine data and diagnostic information, as well
as to reprogram key parameters

The manual is arranged as follows:

o The initial portion covers the installation, beginning with an overview and safety
precautions, followed by hardware and wiring requirements, inputs and outputs, and
available features.

o The second portion covers communication protocol.

o The third portion covers the tools capable of obtaining engine data and diagnostic
information from the DDEC-ECU and the DDEC-VCU, as well as reprogramming of
its key parameters.

o The fourth portion covers application specific recommendations.
0 The final portion summarizes detailed information on codes and kit availability.

This manual does not cover the installation of the engine itself into various applications. For this,
the reader should refer to the specific engine application and installation manual.

This manual is intended for those with an electrical background. A simple installation may require
a basic understanding of electrical circuits while a more comprehensive electrical/electronics
background is required to access all the capability of DDEC for MBE900 and MBE4000.
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DDEC FOR MBE900 AND MBE4000

1 INTRODUCTION

DDEC for MBE 900 and MBE 4000 is an electronic control system that monitors and determines
all values required for the operation of the engine. A diagnostic interface is provided to connect to
an external diagnosis tester.

Besides the engine related sensors and the engine-resident control unit (DDEC-ECU), this system
has a cab-mounted control unit for vehicle engine management. There several different modules
used for vehicle engine management such as the DDEC-Vehicle Control Unit (DDEC-VCU).
The specific vehicle control unit used is application dependent. The connection to the vehicle

is made via a CAN interface which digitally transmits the nominal values (e.g. torque, engine
speed specification, etc.) and the actual values (e.g. engine speed, oil pressure, etc.). There

are five different architectures used for the different vehicle engine management modules and
the DDEC-ECU.

The engine control system monitors both the engine and the datalink connecting the electronic
control units. The vehicle control unit then broadcasts all information on the J1587 and J1939
datalinks, where it can be read by minidiag2 and the other vehicle systems. When a malfunction
or other problem is detected, the system selects an appropriate response; for example, the
emergency running mode may be activated.

1.1  ADVANTAGES

The operating advantages offered by DDEC for MBE 900 and MBE 4000 are:
o Effective protection of engine from overloading
O Engine parameters easily set for particular applications
o Integrated backup computer keeps engine operational if main computer fails
o Engine continues to operate if CAN connection is interrupted
0 Warning signals issued in critical states

o FElectronic fault store reduces costs of service
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2 SAFETY PRECAUTIONS

The following safety measures are essential when installing any engine with DDEC for MBE 900
and MBE 4000.

A WARNING:

PERSONAL INJURY

Diesel engine exhaust and some of its constituents are known
to the State of California to cause cancer, birth defects, and
other reproductive harm.

o Always start and operate an engine in a well ventilated
area.

o If operating an engine in an enclosed area, vent the
exhaust to the outside.

o Do not modify or tamper with the exhaust system or
emission control system.

21 STANDS

Use safety stands in conjunction with hydraulic jacks or hoists. Do not rely on either the jack or
the hoist to carry the load.

2.2 GLASSES

Select appropriate safety glasses for the job. Safety glasses must be worn when using tools
such as hammers, chisels, pullers and punches.

All information subject to change without notice. (Rev. 11/05) 2-1
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2.3 WELDING

Use caution when welding.

A WARNING:

PERSONAL INJURY

To avoid injury from arc welding, gas welding, or cutting,
wear required safety equipment such as an arc welder’s face
plate or gas welder’s goggles, welding gloves, protective
apron, long sleeve shirt, head protection, and safety shoes.
Always perform welding or cutting operations in a well
ventilated area. The gas in oxygen/acetylene cylinders used
in gas welding and cutting is under high pressure. If a
cylinder should fall due to careless handling, the gage end
could strike an obstruction and fracture, resulting in a gas
leak leading to fire or an explosion. If a cylinder should fall
resulting in the gage end breaking off, the sudden release
of cylinder pressure will turn the cylinder into a dangerous
projectile. Observe the following precautions when using
oxygen/acetylene gas cylinders:

o Always wear required safety shoes.

o Do not handle tanks in a careless manner or with greasy
gloves or slippery hands.

o Use a chain, bracket, or other restraining device at all
times to prevent gas cylinders from falling.

o Do not place gas cylinders on their sides, but stand
them upright when in use.

o Do not drop, drag, roll, or strike a cylinder forcefully.

o Always close valves completely when finished welding
or cutting.

2-2 All information subject to change without notice. (Rev. 11/05)
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NOTICE:

When welding, the following must be done to avoid damage to the
electronic controls or the engine:

o Both the positive (+) and negative (-) battery leads must be
disconnected before welding.

o Ground cable must be in close proximity to welding location
- engine must never be used as a grounding point.

o Welding on the engine or engine mounted components is
NEVER recommended.

A WARNING:

FIRE

To avoid injury from fire, check for fuel or oil leaks before
welding or carrying an open flame near the engine.

24 WORK PLACE

Organize your work area and keep it clean.

A WARNING:

PERSONAL INJURY

To avoid injury from slipping and falling, immediately clean
up any spilled liquids.

Eliminate the possibility of a fall by:
o  Wiping up oil spills
o Keeping tools and parts off the floor

A fall could result in a serious injury.

All information subject to change without notice. (Rev. 11/05) 2-3
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



SAFETY PRECAUTIONS

After installation of the engine is complete:

A WARNING:

PERSONAL INJURY

To avoid injury from rotating belts and fans, do not remove
and discard safety guards.

o Reinstall all safety devices, guards or shields

o Check to be sure that all tools and equipment used to install the engine are removed from
the engine

2.5 CLOTHING

Wear work clothing that fits and is in good repair. Work shoes must be sturdy and rough-soled.
Bare feet, sandals or sneakers are not acceptable foot wear when installing an engine.

A WARNING:

PERSONAL INJURY

To avoid injury when working near or on an operating engine,
remove loose items of clothing and jewelry. Tie back or
contain long hair that could be caught in any moving part
causing injury.

26 ELECTRIC TOOLS

Improper use of electrical equipment can cause severe injury.

A WARNING:

ELECTRICAL SHOCK

To avoid injury from electrical shock, follow OEM furnished
operating instructions prior to usage.
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27 AIR

Use proper shielding to protect everyone in the work area.

A WARNING:

EYE INJURY

To avoid injury from flying debris when using compressed air,
wear adequate eye protection (face shield or safety goggles)
and do not exceed 276 kPa (40 psi) air pressure.

2.8 FLUIDS AND PRESSURE

Be extremely careful when dealing with fluids under pressure.

A WARNING:

HOT COOLANT

To avoid scalding from the expulsion of hot coolant, never
remove the cooling system pressure cap while the engine is
at operating temperature. Wear adequate protective clothing
(face shield, rubber gloves, apron, and boots). Remove the
cap slowly to relieve pressure.

Fluids under pressure can have enough force to penetrate the skin.

A WARNING:

PERSONAL INJURY

To avoid injury from penetrating fluids, do not put your hands
in front of fluid under pressure. Fluids under pressure can
penetrate skin and clothing.

These fluids can infect a minor cut or opening in the skin. See a doctor at once, if injured by
escaping fluid. Serious infection or reaction can result without immediate medical treatment.
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29 BATTERIES

Electrical storage batteries give off highly flammable hydrogen gas when charging and continue
to do so for some time after receiving a steady charge.

A WARNING:

Battery Explosion and Acid Burn

To avoid injury from battery explosion or contact with battery
acid, work in a well ventilated area, wear protective clothing,
and avoid sparks or flames near the battery. If you come in
contact with battery acid:

o Flush your skin with water.
o Apply baking soda or lime to help neutralize the acid.
o Flush your eyes with water.

o Get medical attention immediately.

Always disconnect the battery cable before working on the Detroit Diesel Electronic Controls
system.

210 FIRE

Keep a charged fire extinguisher within reach. Be sure you have the correct type of extinguisher
for the situation. The correct fire extinguisher types for specific working environments are listed
in Table 2-1.

Fire Extinguisher Work Environment
Type A Wood, Paper, Textile and Rubbish
Type B Flammable Liquids
Type C Electrical Equipment

Table 2-1 The Correct Type of Fire Extinguisher
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211 FLUOROELASTOMER

Fluoroelastomer (Viton®) parts such as O-rings and seals are perfectly safe to handle under
normal design conditions.

A WARNING:

CHEMICAL BURNS

To avoid injury from chemical burns, wear a face shield and
neoprene or PVC gloves when handling fluoroelastomer
O-rings or seals that have been degraded by excessive heat.
Discard gloves after handling degraded fluoroelastomer
parts.

A potential hazard may occur if these components are raised to a temperature above 600°F (316°C)
(in a fire for example). Fluoroelastomer will decompose (indicated by charring or the appearance
of a black, sticky mass) and produce hydrofluoric acid. This acid is extremely corrosive and, if

touched by bare skin, may cause severe burns (the symptoms could be delayed for several hours).
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3 HARDWARE AND WIRING
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3.1 OVERVIEW

DDEC for MBE 900 and MBE 4000 requires several electronic control units and their harnesses.

The engine control system monitors and determines all values which are required for the operation
of the engine. The engine-resident control unit is the DDEC-ECU (refer to section 3.2).

The vehicle control system monitors the vehicle systems. The vehicle control system broadcasts
all information on the J1587 and J1939 Data Links, where it can be read by minidiag2 The vehicle
control system module is the DDEC-VCU (refer to section 3.3)

The harnesses connect the electronic control units to sensors and switches, injectors, and
miscellaneous application devices like throttle controls, instrument panel gages and lights. This
chapter describes the functionality of the harnesses and the electronic control units.
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3.2 DDEC-ECU - ENGINE-RESIDENT CONTROL UNIT

The DDEC-ECU monitors and determines all values which are required for the operation of
the engine.

The DDEC-ECU (see Figure 3-1 ) is located on the left-hand side of the engine.

[ O ° O
(O
—L
\_/
J

< | @:/l/.,, LA

Figure 3-1 DDEC-ECU on the Engine

)\

The DDEC-ECU processes the data received from the Vehicle Control Unit (DDEC-VCU)

for engine control management. The data is then compared to the parameters stored in the
DDEC-ECU. From these data, quantity and timing of injection are calculated and the unit pumps
are actuated accordingly through the solenoid valves.

The part numbers for the DDEC-ECU versions in production in NAFTA are listed in Table 3-1.

DDEC-ECU Part Number Software Version
D21 000 446 78 40 Rel. 53 (12/24 V), 4 cylinder
D21 000 446 74 40 Rel. 53 (12/24 V), 6 cylinder
D3 000 446 85 40 Rel. 56 (12/24 V), 4 cylinder
D3 000 446 84 40 Rel. 56 (12/24 V), 6 cylinder
D3.1 001 446 65 40 Rel. 60a (12/24 V), 4 cylinder
D3.1 001 446 64 40 Rel. 60a (12/24 V), 6 cylinder

Table 3-1 DDEC-ECU Part Numbers and Software Versions

All information subject to change without notice. (Rev. 11/05) 3-5
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



HARDWARE AND WIRING

NOTE:
To obtain a replacement DDEC-ECU, all the data given on the DDEC-ECU label are
required.

The DDEC-ECU data label has the 10 digit engine serial number, the engine horse power, and
torque.

3.21 ENVIRONMENTAL CONDITIONS

Temperature, atmospheric conditions, and vibration must be considered. The DDEC-ECU is
resistant to all fluids and toxic gases occurring in the engine compartment.

Temperature
The ambient operating temperature range is -40°F to 257°F (-40°C to 125°C).
Vibration

The vibration load for the DDEC-ECU is maximum 3 g at 10 Hz — 1000 Hz with damping
elements.

Water Intrusion

The DDEC-ECU can be exposed to steam cleaning and pressure washing. Care should be taken
not to pressure spray the connectors.
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3.2.2 ENGINE HARNESS

The Engine Harness (EH) is factory installed and delivered connected to the engine sensors and
the DDEC-ECU. See Figure 3-2 for the MBE 900 non-EGR engine EH.

OEM CONNECTOR
EXHAUST FLAP
PIN 1, PV CONTROL
PIN2, PV SUPPLY

OEM CONNECTOR
CONSTANT THROTTLE VALVE

PIN 1, PVV2 CONTROL
IMP/T SENSOR '
INTAKE MANIFOLD PIN2, PV SUPPLY
PRESSURE/TEMPERATURE
SENSOR OEM CONNECTOR

FAN CLUTCH
PIN1, PV SUPPLY
PIN2, NC
PIN 3, PV3 CONTROL

ECT SENSOR
ENGINE COOLANT
TEMPERATURE SENSOR

EOP/T SENSOR
ENGINE OIL
PRESSURE/TEMPERATURE

CKP SENSOR
CRANKSHAFT BARO SENSOR
POSITION BAROMETRIC

SENSOR SENSOR PRESSURE
SENSOR
CMP SENSOR (INTEGRATED INTO
EFT SENSOR THE DDEC-ECU)
ENGINE FUEL gél\sfﬁil‘('ﬁf
TEMPERATURE ool \
SENSOR
DI?EC-ECU
- @ °
Mlgé%(asas) e EOL SENSOR i

ENGINE OIL
LEVEL SENSOR

44260

Figure 3-2 Typical Off-highway MBE 900 Six.cylinder Engine Harness —
Non-EGR Engine
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See Figure
EH.

3-3 for the MBE 900 EGR engine EH and Figure 3-4 for the MBE 4000 EGR engine

IMP/T SENSOR PIN2 NC
INTAKE MANIFOLD y
PRESSURE/TEMPERATURE PIN 3, PV3 CONTROL
SENSOR
CKP SENSOR
ECT SENSOR CRANKSHAFT
ENGINE COOLANT POSITION
TEMPERATURE SENSOR SENSOR
EOP/T SENSOR CMP SENSOR BARO SENSOR
ENGINE OIL CAMSHAFT BQEI(EDSMSEJRB%C
PRESSURE/TEMPERATURE POSITION R Sor
SENSOR SENSOR
(INTEGRATED INTO
THE DDEC-ECU)
EFT SENSOR
ENGINE FUEL EOL SENSOR
TEMPERATURE ENGINE OIL
SENSOR LEVEL SENSOR
D\D EC-ECU
INJECTORS 1
MBE 906 (1-6) EGR EXHAUST
TEMP SENSOR
EGR VALVE
ACTUATOR

OEM CONNECTOR
: . EXHAUST FLAP
PIN 1, PV1 CONTROL
PIN 2, PV SUPPLY

14} OEMCONNECTOR
CONSTANT THROTTLE VALVE
PIN 1, PV2 CONTROL
PIN 2, PV SUPPLY

( OEM CONNECTOR
! FAN CLUTCH
PIN 1, PV SUPPLY

43382

Figure 3-3

Typical On-highway MBE 900 Six-cylinder Engine Harness — EGR
Engine
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IMP/T SENSOR
INTAKE MANIFOLD
PRESSURE/TEMPERATURE

SENSOR EGR EXHAUST
TEMP SENSOR
TURBO BRAKE / EXHAUST FLAP
ACTUATOR
ECT SENSOR
ENGINE COOLANT
TEMPERATURE SENSOR
COMPRESSION
BRAKE ACTUATOR

EOP/T SENSOR
ENGINE OIL
PRESSURE/TEMPERATURE
SENSOR
EE'T\I"G?,\',EE"'?L,OE'E OEM CONNECTOR
TEMPERATURE FAN CLUTCH
SENSOR PIN1, PV SUPPLY
PIN2 NC
INJECTORS PIN3, PV3 CONTROL
(1-6)
CKP SENSOR
EO'E',\%T”E%E CRANKSHAFT
POSITION
LEVEL SENSOR oSOl
BARO SENSOR
BAROMETRIC
EGR VALVE CMP SENSOR PRESSURE
ACTUATOR CAMSHAFT SENSOR
POSITION (INTEGRATED INTO
SENSOR THE DDEC-ECU)
EGRTEMP
TSS
i DDEC-ECU
EXHAUST FLAP/ SENSOR :
TURBO SLEEVE
©)
CONSTANT THROTTLE WASTEGATE
VALVE ACTUATOR ACTUATOR

43626

Figure 3-4

Typical MBE 4000 Engine Harness — EGR Engine

The wiring for the 55—pin EH connector to the DDEC-ECU is listed in Table 3-2 , and Table

3-3 . The side of the connector shown is looking into the pins.
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. Wire Color . .
Pin Signal Type Function Connector
900 4000
0 N/A N/A Digital Input —
1 Blk/Yel Blk/Yel Sensor Return CMP Sensor (-)
2 Blk/Viol | Blk/Viol Sensor Return CKP Sensor (-)
3 Wht/Yel | Wht/Yel Sensor Return Engine Coolant Temp Sensor
4 Brn/Grn | Brn/Grn Sensor Return Supply Fuel Temp Sensor
Passive Engine Qil Press
5 N/A Grn/Wht Sensor Return / Booster / Fan Speed [ 1

Sensor Return O @ ]

6 | Brn/Gray| Wht/Blk Sensor Supply Engine Oil Press Sensor @@

Sup.ply [] @ @ ]
7 Grn Grn Sensor Supply Intaginl\élsrm;ollipli’yress @@
8 N/A N/A Frequency Input — @@@
Injector Valves Bank 2 @

(B-D-F-H) @
Active Engine Oil Press [] @ i

9 Red/Blu | Red/Blu Injector Return

Sensor Alternative Oil
10 | Gray/Yel N/A Sensor Return Combination Sensor. each @@@
w/ Speed Sensor @
11 N/A Brn/Wht Output Return Proportional Valve - Ground | @@@ B

12 | Red/Blk | Bm/Red |  Output Supply Pmport("g{‘,az\{a%e Bank @

13 N/A N/A Sensor Supply — [: @@. :
14 N/A N/A Sensor Supply — @@@

15 Brn/Wht | Gray/Yel Sensor Return Engine O}geﬁmp Sensor @@
DRI

. Injector Valve Bank 1
16 | Red/Grn | Red/Grn Injector Return (A-C-E-Q) @

bl
17 N/A N/A Frequency Input — @
High Side Control = @m@

18 N/A N/A Output Starter _| -
19 Brn/Viol | Brn/Viol Frequency Input CKP Sensor (+) L
20 Brn/Yel | Brn/Yel Frequency Input CMP Sensor (+)
21 Grn/Yel N/A Sensor Return Inta;znl\élsris;(tiu:;]emp Front 42708
22 N/A Blk Sensor Return EGR Temp Sensor Return Looking into the Pins
23 N/A Blu Sensor Return Intake Manifold Press

Sensor Return
24 N/A Grn/Viol Frequency Input Turbo Speed # 1
25 N/A N/A Digital Input —
26 N/A N/A Digital Input —

Table 3-2 Engine Harness — Pins 0-26
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. Wire Color . .
Pin Signal Type Function Connector
900 4000
. . Proportional Valve 5 —
27 N/A Brn/Blk High Side Control Constant Throttle Valve
28 N/A Wht/Viol Analog Input EGR Temp
29 Viol Viol Analog Input Intake Manifold Pressure
30 N/A N/A Sensor Supply — [ @ u
31 N/A N/A Analog Input — @
32 | Gm/Blu | Brn/Gray Analog Input Engine Oil Press [] @@@ ]
33 Wht Wht Analog Input Engine Oil Level @
34 | Red/Yel | Red/Yel Analog Input Engine Coolant Temp @@@

35 N/A N/A Digital Input — @
49

36 Brn/Blu Brn/Blu Analog Input Supply Fuel Temp @@.
37 N/A N/A Injector Output — High Side — I: @ :l
38 | Wht/Blu | Gray/Yel | Injector Output — High Side | Injector/Solenoid Valve F

39 | Gray/Brn | Gray/Brn Analog Input Engine Oil Temp @%
PWM/Digital Output — Proportional Valve 6 | @@@ N

Low Side

o I Ml = =)

42| NA | BBk Sensor Supply R oy ° @%@

43 | Blu/Red | Blk/wht PWM/EgﬁwagiS:tp“t_ Proportional Valve 4 %@
217

44 | Gray/Yel | Wht/Blu | Injector Output — High Side | Injector/Solenoid Valve D @ @]
45 | Gray/Viol | Gray/Grn| Injector Output — High Side | Injector/Solenoid Valve B @
46 N/A N/A Injector Output — High Side — @@

40 N/A Red/Wht

47 | Gray/Blu | Gray/Viol| Injector Output — High Side | Injector/Solenoid Valve E u m —
48 Brn Brn Analog Input Intake Manifold Temp [
49 Yel Yel Sensor Return Engine Qil Level Sensor
Return
42708
50 | Grn/wht | Yel PWM/Digital Output — Proportional Valve 2 Front
Low Side Looking into the Pins
51 | Red/Wht | Wht/Red | T WM/Digital Output — Proportional Valve 1
Low Side
Proportional Valve 2
52 | Brn/Red Output Supply Supply
53 | Gray/Grn | Gray/Blu | Injector Output — High Side | Injector/Solenoid Valve C
54 | Gray/Blk | Gray/Blk | Injector Output — High Side | Injector/Solenoid Valve A
Table 3-3 Engine Harness — Pins 27-54
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3.2.3 POWER SUPPLY

NOTE:
The DDEC-ECU and DDEC-VCU must be powered from the same battery voltage
source.

The voltage supply and polarity/overload protection for the DDEC-ECU is listed in Table 3-4.

Voltage Version
Voltage Supply
24 V 12V
Nominal Voltage 22V <Vs30V 1MTVsVs1i6V
Low Voltage 8 V = V< 22V 6.5V < V< 11V
9 Limited Operating Range Limited Operating Range

Polarity Protection Continuous polarity of battery (+) and battery (-) will not damage the system
Overload Switch-off V>3V V>3V

Table 3-4 DDEC-ECU Voltage Supply

The current consumption for the DDEC-ECU is listed in Table 3-5.

. Voltage Version
Current Consumption
24V 122V
Peak Current Consumption 8.0 A, cyclic, depending on engine 12.5 A, cyclic, depending on
(without solenoid drivers) rom and series engine rpm and series
Current Draw with Ignition Off I <1 mA I <1 mA

Table 3-5 DDEC-ECU Current Consumption

The short circuit recognition thresholds for the DDEC-ECU are listed in Table 3-6.

Short Circuit Recognition Voltage Version
Thresholds 24 V 12 Vv
Ground Short 20 A 20 A
Starter to Ground with DDEC-ECU 25 A 25 A

Control

Solenoid Valve to Return Line 32 A 32 A
Proportional Valve Supply to Ground 14 A 14 A
Proportional Valve to Ground* 2 A 2 A

* Open circuit fault greater than 40 kQ resistance

Table 3-6 DDEC-ECU Short Circuit Recognition Thresholds — Pin 16/12
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DDEC FOR MBE900 AND MBE4000

NOTE:
Although the DDEC-ECU and DDEC-VCU are voltage insensitive, the DDEC-ECU fuel
map is battery volage specific.

NOTE:
Voltage must be specified at time of engine order.

3.2.4 FUSES

A Battery (+) fuse and an ignition circuit fuse must be provided by the vehicle wiring harness.
Blade-type automotive fuses are normally utilized; however, manual or automatic reset circuit
breakers which meet the following requirements are also acceptable. The fuse voltage rating must
be compatible with the DDEC-ECU's maximum voltage of 32 volts.

&) cAuTION:

FIRE

To avoid injury from fire, additional loads should not be
placed on existing circuits. Additional loads may blow the
fuse (or trip the circuit breaker) and cause the circuit to
overheat and burn.

&) cAuTION:

FIRE

To avoid injury from fire, do not replace an existing fuse with
a larger amperage fuse. The increased current may overheat
the wiring, causing the insulation and surrounding materials
to burn.

The ignition fuse current rating must be sized for the loads utilized in each application; however,
a rating of between 5 and 10 amps is usually sufficient.

The Battery (+) fuse must not open during normal operation.

Bussmann ATC-40 and Delphi Packard Electric Systems MaxiFuse 40 amp rated fuses or
equivalent will satisfy these requirements. Acceptable blow times versus current and temperature
derating characteristics are listed in listed in Table 3-7 and listed in Table 3-8.

All information subject to change without notice. (Rev. 11/05) 3-13
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



HARDWARE AND WIRING

% of Rated Fuse Current Minimum Blow Time Maximum Blow Time
100% 100 hours -
135% 1 minute 30 minutes
200% 6 seconds 40 seconds
Table 3-7 Fuse Current and Blow Time
Temperature % of Rated Fuse Current
-40°C 110% max
+25°C 100%
+120°C 80% min
Table 3-8 Fuse Temperature and Current
3.2.5 PROPORTIONAL VALVE CONTROL

The proportional valve control on the DDEC-ECU controls external setting and switching
elements. The output function of the proportional valves is determined by the configuration. The
outputs of the control unit can be configured as pulse width modulated (PWM) or digital outputs.
The proportional valve control outputs can be enabled or disabled by minidiag?2.

The output function of the proportional valves is listed in Table 3-9.

Power Supply
. MBE 900 MBE 900 EGR MBE 4000 Low Side Pin
Valvg  Signal Non-EGR . . . .
- Engine EGR Engine | Control Pin | (Switched V
Engine
Bat)
PV1 Pwo“ﬁ/t[;:f’t'ta' Exhaust Flap | Exhaust Flap Wastegate 55/51 55/12
pvz | PWMDigital | Compression EGR Valve EGR Valve 55/50 55/42
Output Brake
py3 | PWMDigital Fan 1 Fan 1 Fan 1 55/41 55/12
Output
pvs4 | PWMDigital Fan 2 Fan 2 Fan 2 55/43 55/12
Output
PWM/Digital Compression Compression 5511 — 55/27 — High
PVS Output Unused Brake Brake Ground Side Control
Turbo Brake or
PWM/Digital . Exhaust Flap
PV6 Output Unused Grid Heater and EGR Shutoff 55/40 55/42
Valve
Table 3-9 Proportional Valves
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3.2.6 CONNECTORS

See Figure 3-5 for the connectors to the DDEC-ECU.

55-PIN ENGINE
CONNECTOR

SENSORS
ACTUATORS
SPEED SENSING

INJECTOR VALVES
SOLENOID VALVES

STARTER

IES CAN

16-PIN VEHICLE
CONNECTOR
DIAGNOSTIC LINE

IGNITION LOCK
IGNITION
STARTER CONTROL

STARTER
VOLTAGE SUPPLY
VCU2 / ADM2

44028

Figure 3-5 DDEC-ECU Connectors
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DDEC FOR MBE900 AND MBE4000

3.3 DDEC-VCU

The Vehicle Control Unit (DDEC-VCU)/Adaption Module 2 (ADM?2) is the interface between the
DDEC-ECU and the vehicle/equipment for engine control and manages other vehicle/equipment
functions. See Figure 3-6.

[=1=T=1=T-] [=1=1=1=1=]=] [=1=1=1=] [=1=1=1=1=1=1=]
ooooo oooooo [=1=]=]=] [=]=f=Y= Y]
Coooo Cooooo ===l ] ooooooo

15-PIN
VEHICLE INTERFACE
HARNESS CONNECTOR
P/N: 013 545 63 26

18-PIN
VEHICLE
HARNESS CONNECTOR 12-PIN 21-PIN

P/N: 013 545 64 26 VEHICLE VEHICLE
HARNESS CONNECTOR HARNESS CONNECTOR

P/N: 013 545 62 26 P/N: 013 545 65 26

43384

Figure 3-6 The DDEC-VCU

The OEM is responsible for mounting this part in an enclosed, protected environment. The
mounting bracket is the responsibility of the OEM. There must be maximum physical separation
of the VIH from other vehicle/equipment electrical systems. Other electrical system wires should
ideally be at least three feet away from the VIH and should not be parallel to the VIH. This will
eliminate coupling electromagnetic energy from other systems into the VIH.

NOTE:
The DDEC-VCU should be mounted with the connectors pointing down.

All information subject to change without notice. (Rev. 11/05) 3-17
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The ADM2 communicates over the K-line and J1939 Data Links to the equipment (see Figure

3-7).
J1939 J1939
J1708/1587 J1708/1587
K-LINE TO
SERVICE ADM2
TOOLS PROPRIETARY DATA LINK
K-LINE TO
DDEC-ECU
44005
Figure 3-7 NAFTA Architecture Off-highway

The DDEC-VCU communicates over the J1587 and J1939 Data Links to the vehicle (see Figure

3-8).

3-18
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DIAGNOSTIC CONNECTOR

J1939 / J1939

J1708/1587 J1708/1587
T
I
|
K-LINE TO
SERVICE [Dpec.vey | 1PDEC-VCU
TOOLS | PROPRIETARY DATA LINK
K-LINE TO
DDEC-ECU

I

I

' Engine
CJVEHICLE

L]

ENGINE R

44027

Figure 3-8 NAFTA Architecture On-highway

Within the DDEC-VCU, sets of data for specific applications are stored. These include idle
speed, maximum running speed, and speed limitation. Customer programmable parameters
are also stored here.

The DDEC-VCU receives data from the operator (accelerator pedal position, switches, various
sensors) and other electronic control units (for example, synchronization controllers for more than
one genset, air compressor controls).

From this data, instructions are computed for controlling the engine and transmitted to the
DDEC-ECU via the proprietary data link.

3.3.1 ENVIRONMENTAL CONDITIONS

Temperature, vibration, and water intrusion must be considered.
Temperature

The ambient operating temperature range is —40°F to 185°F (-40°C to 85°C).
Water Intrusion

The DDEC-VCU is not water tight and cannot be subject to water spray. It must be mounted in an
enclosed, protected environment.
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3.3.2 VEHICLE INTERFACE HARNESS DESIGN

The OEM supplied Vehicle Interface harness (VIH) connects the DDEC-VCU to the DDEC-ECU
and other vehicle systems (see Figure 3-9). Refer to Appendix B for a harness schematic.

- D
i N
o Ly WAIT TO
IGNITION 1 7~ START LAMP
SWITCH
DDEC-VCU 1 1, AWL
VEHICLE f WL (b 3O AMBER
CONTROL UNIT ] ™ WARNING LAMP
= |l .. RsL
- SO- RED
T ~¥~ STOP LAMP
CONNECTOR DIGITAL
TO DDEC-VCU INSTRUMENT |
— CLUSTER -U—D:@}Q
ENGINE BRAKE
CONNECTOR J=jB—- [ CRUISE CONTROL
FUSE TOEH ECL SENSOR '
ENGINE COOLANT :"—DIZI%
6o ool o] e loedl LEVEL SENSOR
RESUME/ACCEL
S =9 | B
BATTERY T G- | |(cococo M
VSS - SET/COAST
VEHICLE SPEED ProDriver DC
SENSOR -
— 1587/1939 N
[T DATA LINK ENGINE BRAKE
AP [] CONNECTOR LOW
ACCELERATOR
PEDAL W/ -
IDLE VALIDATION m
DIGITAL INPUT ENGINE BRAKE
MEDIUM
[' STOP ENGINE
OVERRIDE
SERVICE
BRAKE
SWITCH REMOTE
CLUTCH PEDAL PARKING
POSITION SWITCH BRAKE THROTTLE
STARTER GRID TRANS THROTTLE REMOTE THROTTLE  FAN
LOCKOUT  HEATER NEUTRAL  SELECT PTO  INHIBIT OVERRIDE
44261

Figure 3-9 Typical On-highway Vehicle Interface Harness with a DDEC-VCU
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OR MBES00 AND MBE4000

The OEM supplied Vehicle Interface Harness (VIH) connects the ADM?2 to the DDEC-ECU and

other vehicle/equipment systems (see Figure 3-10).

e D
( 3 - ~ WAIT TO
P00 sTART LAMP
IGNITION
SWITCH
ADM2 L, AWL
VERICLE ? ' L f«“&ﬁﬁf‘m LAMP
CONTROL UNIT
l .., RSL
h_ RED
I STOP LAMP
o L1
TACHOMETER
CONNECTOR
TO DDEC-ECU 1
R EENGINE BRAKE OIL PRESSURE
FUSE CONNETCOT Eﬁ 1
COOLANT TEMP. RESUME/ACCEL
|o oo o of | o o @ 1 :u_itH:::::}st:Bka
- +
11939 SETICOAST
BATTERY =1 CONNECTOR -
K-LINE —
DIAGNOSTIC ENGINE BRAKE
CONNECTOR Low
AP ANALOG -
ACCELERATOR INSTRUMENT ENGINE BRAKE
PEDAL W/ ENGINE SPEED MEDIUM
IDLE VALIDATION
DIGITAL INPUT VEHICLE SPEED
GAUGE
OIL PRESSURE _D_| : |STOP ENGINE
EXTERNAL) GAUGE - OVERRIDE
( ) COOLANT TEMP.
GAUGE
SERVICE _H— REMOTE
BRAKE THROTTLE
pITCH CLUTCH PEDAL PARKING
POSITION SWITCH BRAKE
? T EF' 7 g g EF -
STARTER GRID THROTTLE ~ REMOTE THROTTLE
LOCKOUT  HEATER NEUTRAL  SELECT PTO INHIBIT  OVERRIDE
44262

Figure 3-10
with an ADM2

Typical On-highway and Off-highway Vehicle Interface Harness
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The following criteria are to be used when designing the VIH.

Criteria: VIH Design

The four vehicle connectors are designed to accept 18 AWG wires for all circuits except
power and ground. These circuits should use 14 AWG wire

The conductor must be annealed copper, not aluminum, and must comply with the
industry standard SAE J1128 document.

Color code the wires as shown in the schematics. If the wires used are the same color,
hot stamp the cavity number on the wires.

NOTE:
The Vehicle Speed Sensor (VSS) must be a twisted pair. The twists are a minimum of 12
turns per foot (305 mm) and are required to minimize electromagnetic field coupling.

NOTE:
J1939 cable is required for the J1939 datalink wires. Refer to SAE J1939-11 spec
for specific requirements.

The low speed propriety IES-CAN link between the DDEC-ECU and the DDEC-VCU must be a
twisted shielded cable with 0.75 mm diameter wire (approximately 20 AWG), bundle shielded
with drain wire and 30 twists per meter. The insulation is rated to 105°C. Termination resistors for
the IES-CAN link are located in the DDEC-VCU and DDEC-ECU.

Frequency Input

The DDEC-VCU has one frequency input on the VIH that can accept a variable reluctance sensor.
A typical frequency input functions is the Vehicle Speed Sensor (VSS). Requirements for a
variable reluctance signal interface are listed in Table 3-10. Inputs use 47 kQ to ground.

Parameter Range
Input Amplitude Range 3V, 40 V Peak to Peak
Input Frequency Range 1 to 3000 Hz

Table 3-10 Variable Reluctance Signal Interface

3-22 All information subject to change without notice. (Rev. 11/05)
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

Digital Inputs

The DDEC-VCU has 23 digital inputs located on the VIH. These inputs are in low state by
providing a connection to battery ground and placed in high state by providing an open circuit.

Digital Input Requirements:

High State: Battery (+) >E, > 7.0 V
Low State: V. <30V
Isink: Capable of sinking 5-20 mA

There is an exception for pin 12/10 and 12/11 of the 12—pin connector.

Digital Input Requirements for Pins 12/10 and 12/11:

High State: Battery (+) >E, > 82V
Low State: V.<35V
NOTE:

Use switches that will not oxidize with the passage of time and environmental factors
due to the low source current.
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The digital inputs are listed in Table 3-11.

Con;it:]ctor Description Viax | Vinin RPeusI:::gr P;:s'?sc;‘g: Input Requirement
12/7 Feature Not Yet Available | — — — — —
12/8 Ol Engine Hood Switch | V. | —0V | 2.35kQ — Von<3.0 V, Voff>7.0 V
12/9 Configurable Input Viax | OV 2.35 kQ — Von<3.0 V, Voff>7.0 V
1210 Configurable Input Viax | OV 7.7 kKQ Von<3.5 'V, Voff>8.2 V
12111 Engine Stop Vix | OV 7.7 kKQ Von<3.5 V, Voff>8.2 V
15/1 Transmission Neutral Viax | OV 2.35 kQ — Von<3.0 V, Voff>7.0 V
15/2 Dual Road Speed Axle | V| OV 5 kQ — Von<3.0 V, Voff>7.0 V
18/2 Clutch Switch Vix | OV 5 kQ — Von<3.0 V, Voff>7.0 V
18/4 Cruise Control Set/Coast | V.. | 0OV 5 kQ — Von<3.0 V, Voff>7.0 V
18/5 g‘;“;z;;zzggl' V.. | ov 5 kQ — Von<3.0 V, Voff>7.0 V
18/6 Cruise Control OO 1y 1 ov | sk — Von<3.0 V, Voft>7.0 V

Switch max
18/7 Throttle Select Vix | OV 5 kQ — Von<3.0 V, Voff>7.0 V
18/8 Engine Brake Low Viax | OV 5 kQ — Von<3.0 V, Voff>7.0 V
18/9 Engine Brake High Viax | OV 5 kQ — Von<3.0 V, Voff>7.0 V
18/10 Remote PTO Switch Vix | OV 5 kQ — Von<3.0 V, Voff>7.0 V
18/11 Limiter 0 Vix | OV 5 kQ — Von<3.0 V, Voff>7.0 V
18/12 Limiter 1 Vix | OV 2.35 kQ — Von<3.0 V, Voff>7.0 V
18/13 Shutdown Override | , oV 5 kQ — Von<3.0 V, Voff>7.0 V
Switch max
18/14 A"(I_Cir?]’i‘tiir“gr)‘er v. | ov | 235k — Von<3.0 V, Voff>7.0 V
18/15 Fan Override Viax | OV 5 kQ — Von<3.0 V, Voff>7.0 V
18/16 Throttle Inhibit Vix | OV 5 kQ — Von<3.0 V, Voff>7.0 V
21/12 Idle Validation 2 Vix | OV — Von<3.0 V, Voff>7.0 V
21/13 Idle Validation 1 Vix | OV — Von<3.0 V, Voff>7.0 V
21/15 Service Brake Switch Viax | OV 2.35 kQ — Von<3.0 V, Voff>7.0 V
21/16 Park Brake Switch Vix | OV 2.35 kQ — Von<3.0 V, Voff>7.0 V
Table 3-11 Digital Inputs

3-24

All information subject to change without notice. (Rev. 11/05)

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION




DDEC FOR MBE900 AND MBE4000

Digital Outputs

The digital outputs are listed in Table 3-12.

Pin Description Lyax V.ax | Pua LAMP Output Type
15/5 Gear Out 1 2A Vi — High-side Driver
Engine Brake 2, . . .
15/6 Exhaust Flap 2A Vi — High-side Relay Driver
15/9 Relay 2 2A Vi — Low-side Relay Driver
Grid Heater,
15/10 Constant Throttle 1.8 A Vi — High-side Relay Driver
Valve Alt
15/11 Ol Active Lamp 250 mA max — Low-side Lamp Driver, Short Protected
15/12 Ol Alarm 1.3 A max — Low-side Lamp Driver, Short Protected
Ol Vehicle Power . .
18/1 Shutdown 1.3A V nax — Low-side Relay Driver, Short Protected
. 2 W at 12 , ,
21/4 Oil Level Lamp 250 mA | V.. V/24 Low-side Relay Driver, Short Protected
2 W at 12 , ,
21/5 Red Stop Lamp 250 mA |V .. V/24 V Low-side Relay Driver, Short Protected
Amber Warning 2 W at12 . .
21/6 Lamp 150 mA | V., V/24 Low-side Relay Driver, Short Protected
, 2 W at 12 , ,
2177 Waitto StartLamp | 250 mA | V V/24 V Low-side Relay Driver, Short Protected
- 2 W at 12 , ,
21/8 Air Filter Lamp 250 mA | V.. V/24 Low-side Relay Driver, Short Protected
Table 3-12 Digital Outputs
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Analog Inputs and Outputs

The analog inputs are listed in Table 3-13. The analog outputs are listed in Table 3-14.

Pin Description V, ax A/ Pull-up or Pull-down Resistor
440 Q to 5 V Pull-up (ADM2)
15/7 Coolant Level Sensor 5V ov 122 kQ to 5 V Pull-up (DDEC-VCU)
15/8 Air Filter Sensor 5V oV 200 kQ to 5 V Pull-up
18/18 Remote Throttle Signal 5V oV 200 kQ to 5 V Pull-up
21/11 Throttle Pedal Signal 5V oV Williams Pedal Terminal A, 47 kQ to
Ground Pull-down
Table 3-13 Analog Inputs
Pin Description Type
12/3 Oil Pressure Warning Lamp Low Side Driver
12/4 Coolant Temperature Warning Lamp Low Side Driver
Configurable Output for Actual Values:
0 = Output Disabled
1 = Pedal Torque (10%...90%)
2 = Differential torque (limit load control)
12/5 3 = Inverse Pedal Torque (90%...10%) Output
4 = Actual Torque
5 = Actual Load (automatic trans)
6 = Vehicle Speed
7 = Demand Speed
12/6 Engine Speed Gauge Low Side Output
Table 3-14 Analog Outputs on ADM2
Pin Description Type
Oil Pressure Warning Lamp Low Side Driver Output
12/3 Fuel Filter Restriction Sensor Analog Input
Oil Pressure Gauge Analog Output
Coolant Temperature Warning Lamp Low Side Driver Output
12/4 Coolant Temperature Gauge Output Analog Output
Ol Thermostat Input Analog Input
Configurable Output for Actual Values:
0 = Output Disabled
1 = Pedal Torque (10%...90%)
2 = Differential torque (limit load control)
12/5 3 = Inverse Pedal Torque (90%...10%) Output
4 = Actual Torque
5 = Actual Load (automatic trans)
6 = Vehicle Speed
7 = Demand Speed
12/6 Engine Speed Gauge Low Side Output
Table 3-15 Analog Inputs/Outputs on DDEC-VCU
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Data Links

The Data Links that provide the communication interface are listed in Table 3-16.

Pin Description Comments

15/15 Engine-CAN (Low) ISO/DIS 11992, One Wire Capability
15/14 CAN-HF-Ground 100 nF to Ground

15/13 Engine-CAN (High) ISO/DIS 11992, One Wire Capability
21/17 SAE 1708 (+) —

21/18 SAE 1708 (-) —

21/19 SAE J1939 CAN (High) —

21/20 CAN-HF-Ground 100 nF to ground

21/21 SAE J1939 CAN (Low) —

Table 3-16 Communication Interface Data Links
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3.3.3

VEHICLE INTERFACE HARNESS WIRING

The OEM is responsible for wiring three connectors to the DDEC-VCU and one connector to the
DDEC-ECU. For connector and terminal part numbers, refer to section 3.3.7.

The wiring for the VIH 21-pin connector for the DDEC-VCU is listed in Table 3-17. The power
and communication links are wired through this connector. The side of the connector shown is
looking into the pins.

Pin Signal Type Function Connector
211 Input Battery Voltage
21/2 Input Ignition (+12 V)
21/3 Input Battery Ground
21/4 Digital Output — Low Side Oil Level Lamp*
21/5 Digital Output — Low Side Red Stop Lamp*
21/6 Digital Output — Low Side Amber Warning Lamp*
2177 Digital Output — Low Side Wait to Start Lamp L
21/8 Digital Output — Low Side Air Filter Warning Lamp I:E:II:E:II:E:I
21/9 Sensor Supply Thmtt'e(fg dva ';g‘gf{; Supply 4506
21/10 | Digital Input — Normally Open | Plug (not used, must be plugged) . EszEj
21/11 Analog Input Throttle Pedal Signal %Eﬁjtﬁj
21/12 Digital '”E‘:;S;d'\'orma”y Idle Validation 2 (Throttle Active) |
21/13 | Digital Input — Normally Open |  Idle Validation 1 (Idle Active) (191020 121 J

Throttle Pedal, Remote Throttle, 42707
21/14 Sensor Return Fuel Restriction, Air Restriction, Front

Dual Coolant Level Looking into the Pins on the Harness

21/15 | Digital Input — Normally Closed Service Brake Switch
21/16 | Digital Input — Normally Open Park Brake Switch
2117 Data Link J1708 A (+)
21/18 Data Link J1708 B (-)
21/19 Data Link SAE J1939 (+)
21/20 Data Link J1939 Shield
21/21 Data Link SAE J1939 (-)

* If output is active while engine is running, shut down the engine immediately and initiate an error diagnosis.

Table 3-17

DDEC-VCU 21-Pin VIH Connector Pin Assignments

3-28

All information subject to change without notice. (Rev. 11/05)

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

The wiring for the VIH 18—pin connector to the DDEC-VCU is listed in Table 3-18. The side of
the connector shown is looking into the pins.

Pin Signal Type Function Connector
Relay 4 — The configurable parameters
are:
0 = Kickdown Position
1 = Actual Torque
2 = Vehicle Speed
181 Configurable Low Side 3 = Engine Speed
Digital Output 4 = Coolant Temp
5 = Pedal Torque
6 = Booster Air Temp
7 = QOil Pressure Warning Lamp
8 = Coolant Temp Warning Lamp
10 = Vehicle Power Shutdown
Digital Input — Normally L
. l (=] I
18/2 Closed Clutch Switch 1
(open if clutch is pressed) EEIHIEIH:E:'
18/3 Ground Idle Validation Ground I:E:II:E:II:E:I
18/4 | Digital Input — Normally Open Cruise Control, Set/Coast [Zj[Ej
18/5 | Digital Input — Normally Open Cruise Control, Res/Accel EE:”:E:'
18/6 | Digital Input — Normally Open Cruise Control, On/Off | @*ﬂ@
18/7 | Digital Input — Normally Open Remote Accelerator Select Switch II E lI
18/8 | Digital Input — Normally Open Engine Brake Low o/
18/9 Digital Input — Normally Open Engine Brake High 42706
18/10 | Digital Input — Normally Open Remote PTO Switch . Front
Looking into the Pins on
- B Limiter O the Harness
18/11 | Digital Input — Normally Open (LIMO)
18/12 | Digital Input — Normally Open Second Vehicle Speed Limit (LIM1)
18/13 | Digital Input — Normally Open Engine Shutdown Override
18/14 | Digital Input — Normally Open Air Condition Status
18/15 | Digital Input — Normally Open Fan Override
18/16 | Digital Input — Normally Open Throttle Inhibit
RemoteThrottle, Air Restriction, Fuel
1817 Sensor Supply Restriction, or Dual Level Coolent Sensor
18/18 Analog Input Remote Throttle Signal
Table 3-18 DDEC-VCU 18-Pin VIH Connector Pin Assignments
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The wiring for the VIH 15—pin connector to the DDEC-VCU is listed in Table 3-19. The side of
the connector shown is looking into the pins.

Pin Signal Type Function Connector
Digital Input — Switch to Ground,
15/1 Normally Open, Disables Transmission Neutral Switch
Engine Start if Closed
Digital Input — Switch to Ground,
15/2 Normally Open, Sets Speed Dual Speed Axle
Ratio if Closed
15/3 Frequency Input Vehicle Speed Sensor (+)
15/4 Frequency Input Vehicle Speed Sensor (-)
Configurable High Side Gear Out 1, Output for Modulation
15/5 o
Digital Output Valve
15/6 Configurable High Side Add Engine Coolant Level Sensor
Digital Output Module Signal
1517 Analog Input Engine Coolant Level Sensor TN
15/8 Analog Input Air Filter Sensor (MAS) EE:EE:”:E:'
Relay 2 — The configurable parameters ] EE:”:E:”:E:'
15/9 Configurable High Side o< Disabled %EE:'EE:'
Digital Output 2 = Grid Heater (typically ADM2) = g2
5 = AGS2 Backup Lamp
Configurable High Side Grid Heater (typically DDEC-VCU), z I z
15/10 Digital Output Constant Throttle Val = r
igital Outpu onstan rottle Valve 49705
Relay 3 — The configurable parameters Front
15/11 Configurable Low Side are: Looking into the Pins on
Digital Output 9 = Off the Harness
10 = Ol Active Lamp
Relay 1 — The configurable parameters
are:
0 = Disabled
15/12 Configurable Low Side 1 = Enable Starter Lockout
Digital Output 2 = Reserved
3 = Reserved
4 = Ol Alarm
5 = Reserved
. MBE Proprietary CAN (+)
15/13 Data Link (DDEC-ECU)
. MBE Proprietary CAN Shield
15/14 Data Link (DDEC-ECU)
15/15 Data Link MBE Proprietary CAN (-) (DDEC-ECU)
Table 3-19 DDEC-VCU 15-Pin VIH Connector Pin Assignments
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DDEC FOR MBE900 AND MBE4000

The wiring for the VIH 12—pin connector for the DDEC-VCU is listed in Table 3-20.

Pin Signal Type Function Connector
12/1 Pulse Input Engine Start
12/2 Data Link K-line Diagnosis Interface
Analog Output — Low
12/3 Side (ADM2) Qil Pressure Gauge/Warning Lamp
Digital or Analog Input/Output Fuel Restriction (Analog Input)
— Low Side (DDEC-VCU)
Analog Output — Low Coolant Temperature Gauge/Warning
12/4 Side (ADM2) Lamp
Digital or Analog Input/Output Ol Thermostat (Analog Input)
— Low Side (DDEC-VCU) Check Trans Lamp
Configurable Output for Actual Values:
0 = Output Disabled
1 = Pedal Torque (10%...90%)
2 = Differential torque (limit load control)
Analog Output (ADM2) | 5 _ | 0 o Pedal Torque (90%...10%)
12/5 Digital or Analog Output _
(DDEC-VCU) 4 = Actual Torque
5 = Actual Load (automatic trans)
6 = Vehicle Speed TN
7 = Demand Speed I:E:H:E:II:E:I
10 = Trans Temp Lamp = : z z
Analogl Output — Low Side
12/6 Digital or Analog Output — Engine Speed Gauge I:Z:II:E:I
Low Side (DDEC-VCU) | II z E
1277 Digital Input Feature Not Yet Available oI r
12/8 Digital Input Ol Hood Tilt Switch 43404
- Front
Configurable Input: Looking into the Pins on
0 = Disabled the Harness
1=ABS
2 = Retarder
12/9 | Digital Input — Normally Open | 3 = Temporary/Alternate Road Speed
Limit (set road speed limit)
4 = Grid Heater Detection
5 = Minimal Torque
6 = PTO Driving
Configurable Input:
0 = Disabled
1=ABS
I 2 = Retarder
12/10 | Digital Input — Normally Open 3 = Temposet (set roadspeed limit)
4 = Grid Heater Detection
5 = Minimal Torque
6 = PTO Driving
12/11 | Digital Input — Normally Open Engine Stop
12/12 Pulse Input Feature Not Yet Available
Table 3-20 DDEC-VCU 12-Pin VIH Connector Pin Assignments
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VIH to DDEC-ECU Connector Wiring

The wiring for the VIH 16—pin to the DDEC-ECU is listed in Table 3-21. The side of the
connector shown is looking into the pins.

Pin Signal Type Function Connector
16/1 Data Link CAN Interface (High Line)

16/2 Data Link CAN Interface (Low Line)

16/3 Data Link CAN HF Ground

16/4 Data Link CAN HF Ground L
16/5 Power Supply Battery Voltage (+) @@
16/6 Power Supply Battery Voltage (+) @

1617 NC NC PN
@*
16/8 Digital Input Starter Control Signal | @@ :|

16/9 Ground Battery Ground (-)

- Proportional Valve 1-4 E®
16/10 Digital Output High Side Supply @@
16/11 Ground Battery Ground (-) @ﬁ
16/12 D I O S High Side C I o ¢

igital Output tarter High Side Contro .

Diagnostic Link K-line
16/13 Digital Data Link (1SO)
. 42704

- Proportional Valve 3 Low

16/14 Digital Output Side Control Front
Looking into the Pins on the Harness

16/15 Ignition Input Ignition

Proportional Valve 4 Low

16/16 Digital Output Side Control

Table 3-21 16—Pin Connector to the DDEC-ECU
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VIH to EH Connector Wiring

The wiring for the three-pin connector to the Engine Harness required for fan control for the
MBE 4000 is listed in Table 3-22.

. Engine Harness 3—pin DDEC-ECU 55—pin
Description
Connector Connector
Fan Control —Control , Switch to
Bat- (PV3 and PV4) 3 41and 43

Table 3-22 Engine Harness Connector for Fan — MBE 4000 EGR Engine Only

See Figure 3-11 for an engine brake schematic.

PIN 1 SUPPLY

FAN

Q00
I+

| PIN2  NC
Y70 PIN3  FAN CONTROL
CONNECTOR: BOSCH P/N: 928-402-452
TERMINAL: TYCO P/N: 1-962916-1

SEAL: TYCO P/N: 828905-1
CAVITY PLUG: TYCO P/N: 828922

44180

Figure 3-11 MBE 4000 Fan Connections
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The wiring for the three connectors to the Engine Harness required for engine brakes and fan
control for the MBE 900 without an EGR is listed in Table 3-23 . See Figure 3-12 for a schematic

before the EGR is added.

Description Engine Harne_ss DDEC-ECU 55 Pin
Connector/Pin Connector

Fan Control, Switch to Bat- (PV3, PV4) Y70/Pin 1 41
Fan Control Power Y70/ Pin 3 12
Compression Brake Control, Switch to Bat- (PV2) Y49/ pin 1 50
Compression Brake Power Y49/Pin 2 52
Exhaust Flap Control, Switch to Bat- (PV1) Y91/Pin 1 51
Exhaust Flap Power Y91/Pin 2 12

Table 3-23 Engine Harness Connector for MBE 900 Non-EGR Engine
PIN1__SWITCHED GROUND
Y91 PIN2  SUPPLY EXHAUST FLAP

CONNECTOR: TYCO P/N: 106462-1
TERMINAL: TYCO P/N: 1-962916-1
SEAL: TYCO P/N: 828905-1

PIN1T SWITCHED GROUND

Y49 PIN 2 SUPPLY

g_ CONSTANT THROTTLE
+

CONNECTOR: TYCO P/N: 106462-1
TERMINAL: TYCO P/N: 1-962916-1
SEAL: TYCO P/N: 828905-1

PIN 1 SUPPLY

VALVE

PIN 2 NC

Y70 PIN 3 SWITCHED GROUND & —

FAN

CONNECTOR: BOSCH P/N: 928-402-452
TERMINAL: TYCO P/N: 1-962916-1
SEAL: TYCO P/N: 828905-1

CAVITY PLUG: TYCO P/N: 828922

43366

Figure 3-12

MBE 900 Non-EGR VIH to EH Wiring
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The wiring for the three connectors to the Engine Harness required for engine brakes and fan
control for the MBE 900 with an EGR is listed in Table 3-24. See Figure 3-13 for a schematic
when the EGR is added.

Description Engine Harne_ss D_DEC-ECU 55
Connector/Pin Pin Connector
Fan Control, Switch to Bat- (PV3, PV4) Y70/Pin 1 41
Fan Control Power Y70/ Pin 3 12
Compression Brake Ground Y49/ pin 1 11
Compression Brake Control, Switch to Bat+ (PV5) Y49/Pin 2 27
Exhaust Flap Control, Switch to Bat- (PV1) Y91/Pin 1 51
Exhaust Flap Power Y91/Pin 2 12

Table 3-24 Engine Harness Connector for MBE 900 EGR Engine

PIN1T SWITCHED GROUND

Y91 PIN2  SUPPLY §+ EXHAUST FLAP
CONNECTOR: TYCO P/N: 106462-1

TERMINAL: TYCO P/N: 1-962916-1

SEAL: TYCO P/N: 828905-1

PIN1___GROUND —  CONSTANT THROTTLE
Y49 PIN2  SWITCHED SUPPLY §+ VALVE

CONNECTOR: TYCO P/N: 106462-1
TERMINAL: TYCO P/N: 1-962916-1
SEAL: TYCO P/N: 828905-1

PIN 1 SUPPLY

PIN2 NG +
Y70 PIN3___ FAN CONTROL g_ FAN

CONNECTOR: BOSCH P/N: 928-402-452
TERMINAL: TYCO P/N: 1-962916-1

SEAL: TYCO P/N: 828905-1

CAVITY PLUG: TYCO P/N: 828922 43493

Figure 3-13 MBE 900 EGR VIH to EH Wiring
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VIH Power Wiring

The OEM-supplied VIH power wiring (see Figure 3-14) supplies 12 or 24 volts to the ADM?2
and DDEC-ECU or 12 volts to the DDEC-VCU. The system must be sourced directly from the

battery. The terminals are designed to accept 14 AWG wire with an insulation diameter of 3.2 mm
minimum and 5.6 mm maximum.

12/24 VDC SUPPLY
*) )

BATTERY BATTERY
CRIMP WIRES
INTO SINGLE
CONNECTOR
AT BATTERY
20 AMP
COLOR-RED < { COLOR-BLACK%»
[ q
‘ ]
10AMP8
p
IGNITION
SWITCH
[ DDEC-VCU/ADM2 2171 POWER A\
DDEC-VCU/ IGNITION
ADM2  |DDECVCUADM2 2172 — 2T
POWER [DDEC-VCU/ADM2 21/3 GROUND 4\ Iy
[ DDEC-ECU 16/15 IGNITION
DDEC-ECU | DDEC-ECU 16/5 POWER
POWER | DDEC-ECU 16/6 POWER
DDEC-ECU 16/9 GROUND
DDEC-ECU 16/11 GROUND

NOTE: FUSES OR CIRCUIT BREAKERS ARE TO BE LOCATED AS CLOSE TO THE BATTERY
AS PRACTICAL AND MUST BE HOUSED WITHIN WEATHERPROOF HOLDER.

18 AWG WIRE IS USED FOR IGNITION.
14 AWG WIRE IS USED FOR POWER AND GROUND.

44067

Figure 3-14 Power Wiring
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DDEC FOR MBE900 AND MBE4000

Power and ground must be sourced directly from the battery. An electrically solid connection
to the battery or bus bar is required so the battery can filter electrical noise from the power
lines. Power for other vehicle systems must not be sourced from the VIH power wires. Do not
use chassis ground.

NOTE:
The ground wire must be electrically separate from chassis ground.

NOTE:
Although the DDEC-ECU and ADM2 are voltage insensitive, the DDEC-ECU fuel map is
battery volage specific.

Power and ground bus bars may be used. The bus bar must be connected to the battery posts with
0 AWG or larger wire depending upon the total vehicle current requirement. The connecting wires
must be as short as possible to minimize circuit resistance. Do not connect the ground wire to the
chassis ground. The bus bar and all related DDEC-ECU and DDEC-VCU ground circuity must
not be any part of the chassis ground circuit.

Provide maximum physical separation of the VIH power wiring from other vehicle electrical
systems. Other electrical system wires should ideally be at least three feet away from the VIH
power wiring and should not be parallel to the VIH power wiring. This will eliminate coupling
electromagnetic energy from other systems into the VIH power wiring.

NOTICE:

Connection to reverse polarity will damage the system if not
properly fused.

A 20 amp fuse must be used and installed as close to the battery as possible.

The conductor must be annealed copper not aluminum and must comply with the industry
standard, SAE J1128 JAN 95 Low Tension Primary Cable. Contact the Society of Automotive
Engineers to obtain documents, refer to Appendix for their address.

Splices must be soldered and sealed with a waterproof insulator. Alpha FIT-300, Raychem
TAT-125 or any equivalent heat shrink - dual wall epoxy encapsulating adhesive polyolefin is
required.

Detroit Diesel Corporation recommends color coding. Alternatively, wires may be hot stamped
with the cavity number.

The DDEC-VCU will log a high voltage code (PID 168, FMI 0) when the battery voltage is
greater than 19 V for a 12 V system and 36 V for a 24 V system.

The DDEC-VCU will log a low voltage code (PID 168 FMI 1) when the battery voltage is less
than 10 V for a 12 V sustem and 16 V for a 24 V system.
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Communications — SAE J1939 Data Link

SAE J1939 Data Link+, SAE J1939 Data Link-, and SAE J1939 Data Link Shield are used as the
J1939 communication link. J1939 cable is required for the J1939 data link. Termination resistors
are required per the SAE specification. Refer to SAE J1939-11 for specific requirements.

NOTICE:

The communication system operation will degenerate if the wrong

cable is used.

The DDEC-VCU connector pin assignments for SAE J1939 are listed in Table 3-25.

Pin Signal Type Function
21/19 Data Link SAE J1939 (+)
21/20 Data Link J1939 Shield
21/21 Data Link SAE J1939 (-)
Table 3-25 J1939 DDEC-VCU to VIH Connector Pin Assignments

The following SAE documents cover the SAE J1939 Data Link. Contact the Society of
Automotive Engineers to obtain documents, refer to Appendix C for their address.

SAE J1939

SAE J1939/11
SAE J1939/21
SAE J1939/71
SAE J1939/01
SAE J1939/73

Top Layer (Overview)

Physical Layer

Data Link Layer

Vehicle Application Layer

Truck and Bus Applications
Application Layer — Diagnostics

J1939 cable is available from the following sources:

Belden Electronics Division
2200 U.S. 27 South
Richmond, IN 47374
Phone: 1-800-235-3361

www.belden.com

Tyco Electronics Corporation
Raychem Wire & Harnessing
300 Constitution Drive

Menlo Park, CA 94025

www.raychem.com

For a list of supported messages, refer to section 6, "Communications Protocols."
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Communications — Proprietary IES-CAN Data Link

The low speed proprietary IES-CAN link between the DDEC-ECU and the DDEC-VCU must be
a twisted shielded cable with 0.75 mm diameter wire (approximately 20 AWG), bundle shielded
with drain wire and 30 twists per meter. The insulation is rated to 105°C. Termination resistors
for the IES-CAN link are located in the DDEC-VCU and DDEC-ECU. The wiring for the
DDEC-ECU 16—pin connector and the DDEC-VCU 15—pin connector are listed in Table 3-26.

DDEC-VCU 15-Pin Function DDEC-ECU 16—Pin
15/13 IES-CAN Data Link (+) 16/1
15/15 IES-CAN Data Link (-) 16/3
15/14 IES-CAN Data Link (Shield) 16/2

Table 3-26 Propriety IES-CAN Data Link

3.3.4 POWER SUPPLY - 12 VOLT SYSTEM

Normal operating voltage on a 12 V system for the DDEC-VCU and DDEC-ECU is 11-16 VDC.

NOTICE:

Operating the DDEC-VCU or DDEC-ECU over the voltage limits
of 32volts will cause damage to the DDEC-VCU or DDEC-ECU.

Operating the DDEC-VCU and/or DDEC-ECU between 8 and 11 volts may result in degraded
engine operation. (Transient operation in this range during engine starting is considered normal
for 12 volt systems.)

NOTICE:

Reversing polarity will cause damage to the DDEC-VCU and/or
DDEC-ECU if the Power Harness is not properly fused.

NOTE:
All output loads, ignition and DDEC-VCU power must be powered from the same battery
voltage source.

All information subject to change without notice. (Rev. 11/05) 3-39
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



HARDWARE AND WIRING

Average Current Draw

The maximum average current draw is listed in Table 3-27. This information should be used
to size the alternator.

Maximum Average Current Draw
System (12 V Nominal Supply)
Idle Full Load/Rated Speed
DDEC-ECU - Engine Loads 1-2 A total 12.5 A total
DDEC-VCU - Vehicle Loads* 350 mA total 5.4 A total

*

Vehicle loads are controlled by the OEMs who can best determine the total maximum current draw for
their installation.

Table 3-27 Maximum Average Current Draw

The current draw for a DDEC-VCU/DDEC-ECU configuration is listed in Table 3-28.

Configuration Condition Current
Ignition Off 300 pA

DDEC-VCU — -
Ignition On and Engine Stopped 175 mA

Table 3-28 Current Draw for DDEC-VCU Configuration

The current draw for a DDEC-ECU is listed in Table 3-29.

Configuration Condition Current
Ignition Off 1 mA
DDEC-ECU
Ignition On and Engine Stopped 400 mA

Table 3-29 Current Draw for DDEC-ECU Configuration
Battery Isolator
DDEC for MBE 900 and MBE 4000 does not require a battery isolator. However, some

applications require a battery that is dedicated to the engine and completely isolated from the rest
of the vehicle. Commercially available battery isolators can be used.
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Main Power Shutdown

The main power supply shutdown schematic shows the DDC approved method for main power
switch implementation. See Figure 3-15.

SWITCHES MUST REMAIN CLOSED FOR
30 SECONDS AFTER IGNITION IS OFF FOR
THE DDEC-ECU AND DDEC-VCU TO WRITE

NON-VOLATILE DATA.
21/3 DDEC-VCU
/ ; 16/9 DDEC-ECU

I 0—

16/11 DDEC-ECU

21/1 DDEC-VCU

|
|
|
|
|
|
_O/O % 16/5 DDEC-ECU
0_

16/6 DDEC-ECU

20

AMP —12/2 DDEC-VCU
:______ _7| ———— —16/15 DDEC-ECU
| | 10 AMP | |
| L1 I '\ o—+o0o~ o IGN TO
T o | | DDEC
| | L ACCESSORIES
| | IGNITION
| | SWITCH
| BATTERY | NOTE:

|

INSTALL DUAL-POLE, SINGLE THROW SWITCHES.
BOTH SWITCHES MUST BE OPEN BEFORE WELDING.

44265

Figure 3-15 Main Power Supply Shutdown 12 Systems

NOTE:
Switches must remain closed for 30 seconds after ignition is off for the DDEC-ECU
and DDEC-VCU to write non-volatile data.

NOTE:
Disconnecting positive power is not sufficient to isolate the DDEC-VCU for welding
purposes.

NOTE:
It is recommended that both the positive (+) and negative (-) battery leads be
disconnected.
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NOTICE:

When welding, the following must be done to avoid damage to the
electronic controls or the engine:

o Both the positive (+) and negative (-) battery leads must be
disconnected before welding.

o The welding ground wire must be in close proximity to
welding location - the engine must never be used as a
grounding point.

o Welding on the engine or engine mounted components is
NEVER recommended.

NOTE:
The alternator should be connected directly to the battery for isolation purposes.

3.3.5 POWER SUPPLY - 24 VOLT SYSTEM

Normal operating voltage for the DDEC-VCU and DDEC-ECU is 16-32 VDC.

NOTICE:

Operating the DDEC-VCU or DDEC-ECU over the voltage limits
of 32 volts will cause damage to the DDEC-VCU or DDEC-ECU.

Operating the DDEC-VCU and/or DDEC-ECU between 8 and 16 volts may result in degraded
engine operation. (Transient operation in this range during engine starting is considered normal
for 24 volt systems.)

NOTICE:

Reversing polarity will cause damage to the DDEC-VCU and/or
DDEC-ECU if the Power Harness is not properly fused.

NOTE:
All output loads, ignition, DDEC-ECU, and ADM2 power must be powered from the same
battery voltage source.
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Average Current Draw

The maximum average current draw is listed in Table 3-30. This information should be used
to size the alternator.

Maximum Average Current Draw
System (24 V Nominal Supply)
Idle Full Load/Rated Speed
DDEC-ECU - Engine Loads 1-2 A total 12.5 A total
DDEC-VCU — Vehicle Loads* 350 mA total 5.4 A total

* Vehicle/Equipment loads are controlled by the OEMs who can best determine the total maximum current
draw for their installation.

Table 3-30 Maximum Average Current Draw

The current draw for a DDEC-VCU/DDEC-ECU configuration is listed in listed in Table 3-31.

Configuration Condition Current
Ignition Off 300 pA

DDEC-VCU — -
Ignition On and Engine Stopped 175 mA

Table 3-31 Current Draw for DDEC-VCU Configuration

The current draw for a DDEC-ECU is listed in Table 3-32.

Configuration Condition Current
Ignition Off 1 mA
DDEC-ECU
Ignition On and Engine Stopped 400 mA

Table 3-32 Current Draw for DDEC-ECU Configuration
Battery Isolator
DDEC for MBE 900 and MBE 4000 does not require a battery isolator. However, some

applications require a battery that is dedicated to the engine and completely isolated from the rest
of the vehicle. Commercially available battery isolators can be used.
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Main Power Shutdown

The main power supply shutdown schematic shows the DDC approved method for main power
switch implementation. See Figure 3-16.

SWITCHES MUST REMAIN CLOSED FOR
30 SECONDS AFTER IGNITION IS OFF FOR
THE DDEC-ECU AND ADM2 TO WRITE

NON-VOLATILE DATA.
21/3 ADM2
/ ; 16/9 DDEC-ECU
I 0—

16/11 DDEC-ECU

21/1 ADM2

|
|
|
|
|
|
_O/O % 16/5 DDEC-ECU
0_

16/6 DDEC-ECU

20

AMP —12/2 ADM2
:______ _7| ———— —16/15 DDEC-ECU
| | 10 AMP | |
| L] I e\ o0—+0o" o IGN TO
T o | | DDEC
| | L 1 ACCESSORIES
| | IGNITION
| | SWITCH
| BATTERY | NOTE:
|

INSTALL DUAL-POLE, SINGLE THROW SWITCHES.
BOTH SWITCHES MUST BE OPEN BEFORE WELDING.

44266

Figure 3-16 Main Power Supply Shutdown

NOTE:
Switches must remain closed for 30 seconds after ignition is off for the DDEC-ECU
and DDEC-VCU to write non-volatile data.

NOTE:
It is recommended that both the positive (+) and negative (-) battery leads be
disconnected.
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NOTE:

Disconnecting positive power is not sufficient to isolate the DDEC-VCU for welding

purposes.

NOTE:

The alternator should be connected directly to the battery for isolation purposes.

3.3.6

NOTICE:

When welding, the following must be done to avoid damage to the
electronic controls or the engine:

o Both the positive (+) and negative (-) battery leads must be
disconnected before welding.

o The welding ground wire must be in close proximity to
welding location - the engine must never be used as a
grounding point.

o Welding on the engine or engine mounted components is
NEVER recommended.

FUSES

A Battery (+) fuse and an ignition circuit fuse must be provided by the vehicle wiring harness.
Blade-type automotive fuses are normally utilized; however, manual or automatic reset circuit
breakers which meet the following requirements are also acceptable. The fuse voltage rating must

be compatible with the DDEC-VCU — DDEC-ECU's maximum operating voltage of 32 volts.

&) cAuTION:

FIRE

To avoid injury from fire, additional loads should not be
placed on existing circuits. Additional loads may blow the
fuse (or trip the circuit breaker) and cause the circuit to
overheat and burn.
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&) cAuTION:

FIRE

To avoid injury from fire, do not replace an existing fuse with
a larger amperage fuse. The increased current may overheat
the wiring, causing the insulation and surrounding materials
to burn.

The ignition fuse current rating must be sized for the loads utilized in each application; however,
a rating of between 5 and 10 amps is usually sufficient.

The Battery (+) fuse current rating must satisfy two criteria:
o Must not open during normal operation

o Must open before the DDEC-ECU or DDEC-VCU is damaged during a reverse battery
condition

Bussmann ATC-20 and Delphi Packard Electric Systems MaxiFuse 20 amp rated fuses or
equivalent will satisfy these requirements. Acceptable blow times versus current and temperature
derating characteristics are listed in Table 3-33 and Table 3-34.

% of Rated Fuse Current Minimum Blow Time Maximum Blow Time
100% 100 hours -
135% 1 minutes 30 minute
200% 6 seconds 40 seconds
Table 3-33 Fuse Current and Blow Time
Temperature % of Rated Fuse Current
-40°C 110% max
+25°C 100%
+120°C 80% min
Table 3-34 Fuse Temperature and Current
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3.3.7 CONNECTORS

There are four connectors to the DDEC-VCU, a 21—pin connector, an 18—pin connector, a
15—pin connector, and a 12—pin connector. The OEM is responsible for the four connectors at
the DDEC-VCU and the 16—pin connector at the DDEC-ECU.

NOTE:
The DDEC-VCU connectors are not water tight and cannot be subject to water spray.

The part numbers for the DDEC-VCU 21-pin connector are listed in Table 3-35.

Part Tyco Part Number DDC Part Number
DDEC-VCU 21—pin connector 1-967625-1 013 545 65 26
Terminal (Vehicle) 0.5-1.0 mm wire 9277796 013 545 76 26
Terminal (Power) 1.5-2.5 mm wire 9277776 013 545 78 26
Seals — 1.0 mm wire — 000 545 28 39
Seals — 1.5 — 2.5 mm wire — 000 545 29 39
Plug — 000 545 62 80

Lock 1-967634-1 —

Table 3-35 DDEC-VCU 21-pin Connector Part Numbers

The part numbers for the DDEC-VCU 18—pin connector are listed in Table 3-36.

Part Tyco DDC Part Number
DDEC-VCU 18-pin connector 1-967624-1 013 545 64 26
Terminal (Vehicle) 0.5-1.0 mm wire — 013 545 76 26
Terminal (Power) 1.5-2.5 mm wire — 013 545 78 26
Seals — 1.0 mm wire — 000 545 28 39
Seals — 1.5 — 2.5 mm wire — 000 545 29 39
Plug — 000 545 62 80

Lock 1-967634—1 —

Table 3-36 DDEC-VCU 18—pin Connector Part Numbers
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The part numbers for the DDEC-VCU 15-pin connector are listed in Table 3-37.

Part

DDC Part Number

DDEC-VCU 15-pin connector

013 545 63 26

Terminal (Vehicle) 0.5-1.0 mm wire

013 545 76 26

Terminal (Power) 1.5-2.5 mm wire

013 545 78 26

Seals — 1.0 mm wire

000 545 28 39

Seals — 1.5 — 2.5 mm wire

000 545 29 39

Plug

000 545 62 80

Table 3-37 DDEC-VCU 15-pin Connector Part Numbers

The part numbers for the DDEC-VCU 12—pin connector are listed in Table 3-38.

Part

DDC Part Number

DDEC-VCU 12-pin connector

013 545 62 26

Terminal (Vehicle) 0.5-1.0 mm wire

013 545 76 26

Terminal (Power) 1.5-2.5 mm wire

013 545 78 26

Seals — 1.0 mm wire

000 545 28 39

Seals — 1.5 — 2.5 mm wire

000 545 29 39

Plug

000 545 62 80

Table 3-38 DDEC-VCU 12-pin Connector Part Numbers

The part numbers for the DDEC-VCU-to-DDEC-ECU connector is listed in Table 3-39.

Part

DDC Part Number

DDEC-ECU 16—pin connector

000 153 00 22

Terminal (DDEC-VCU) 0.5-1.0 mm wire

011 545 76 26

Terminal (power) 1.0-2.5 mm wire

011 545 78 26

Seals — 1.0 mm

000 545 28 39

Seals — 1.5-2.5 mm

000 545 29 39

Plug

000 545 62 80

Cover

000 153 00 82

Table 3-39 DDEC-VCU-to-DDEC-ECU 16—pin Connector Part Numbers
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SAE J1939/J1587 Six-pin Data Link Connector

The components listed in Table 3-40 are required to incorporate a SAE J1708/J1587 Data Link in
a VIH so a DDR or other diagnostic devices can be attached without a unique jumper.

Component DDC Part Number Deutsch Part Number
Six-pin Deutsch Connector 23513052 HD-10-6-12P
Connector Cover 23513054 HDC-16-6
Two (2) Cavity Plugs 23507136 114017
Four (4) Terminals 23513053 0460-220-1231

Table 3-40 Required Components to Incorporate an SAE J1939/J1587 Data Link
in the VIH

The following illustration shows the wiring for the 6-pin connector (see Figure 3-17).

Ve

M@’* o R
C/

CAVITY LABEL

J1708/J1587 DATA LINK (+)
J1708/J1587 DATA LINK (-)
+12VDC

PLUG P/N: 23507136
BATTERY GROUND

PLUG P/N: 23507136

Mmoo WX

46134

Figure 3-17 Wiring for Six-pin Data Link Connector

All information subject to change without notice. (Rev. 11/05) 3-49
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



HARDWARE AND WIRING

SAE J1939/J1587 Nine-pin Data Link Connector (Recommended)

The SAE J1708/J1587 nine-pin data link connector is the recommended data link connector. DDC
recommends that the OEM-supplied data link connector be conveniently positioned in a well
protected location facilitating subsequent DDDL usage (i.e., reprogramming, diagnostics, etc.).

The components listed in Table 3-41 are required to incorporate a SAE J1939/J1587 Data Link in
a VIH for diagnostic and reprogramming devices.

Component DDC Part Number Deutsch Part Number
Nine-pin Deutsch Connector 23529496 HD10-9-1939P
Connector Cover 23529497 HDC 16-9
Two (2) Cavity Plugs 23507136 114017
Seven (7) Terminals 23507132 0460-202-16141

Table 3-41 Required Components to Incorporate an SAE J1939/J1587 Data Link
in the VIH

The following illustration shows the wiring for the nine-pin connector (see Figure 3-18).

FRONT VIEW
OF CONNECTOR

CAVITY  LABEL

A BATTERY GROUND
+12V DC

J1939 DATA LINK (+)
J1939 DATA LINK (-)
J1939 SHIELD

J1587 DATA LINK (+)
J1587 DATA LINK (-)
PLUG

PLUG 1500

CTITEOETMMOOW

Figure 3-18 Wiring for 9-pin Data Link Connector

The SAE J1587/J1708 Data Link must be twisted pairs. The twists are a minimum of 12 turns per
foot (305 mm). The maximum length for the SAE J1587/J1708 Data Link is 130 ft (40 m).
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3.3.8 GRID HEATER

The grid heater (see Figure 3-19) is driven by a load relay switched to supply voltage. The
installation of a fused high current, as well as the recommended monitoring of the load contact of
the load relay, is the responsibility of the vehicle manufacturer. A sticking load contact of the
load relay can be monitored via input 12/10, but there is no automatic power cut off. If a sticking
load contact occurs, the grid heater control lamp will flash and the grid heater load circuit must
be switched off manually.

43776

Figure 3-19 Grid Heater

Nominal power and resistance for the 12 V and 24 V grid heaters are listed in Table 3-42.

Data 12 Volt 24 Volts
Nominal Power at 1000°C (1832°F) 1.9 KW = 10% 1.9 KW % 10%
Resistance at Rated Temperature 62 mQ = 10% 250 mQ £ 10%

Table 3-42 Nominal Power and Resistance

NOTE:
The grid heater requires a 250 Amp relay for 12 V systems, a 120 Amp for 24 V systems.
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Wiring the Grid Heater

The output (21/7) activates the grid heater control lamp. The output (15/9 - ADM?2) (15/10 —
DDEC-VCU) activates the load relay for the grid heater. The digital input (12/10) can be used
for monitoring the load contacts of the load relay. If the output is shut off, the relay is switched
to the supply voltage or switched to ground. See Figure 3-20

FUSE=120A @ 24V

V BAT FUSE= 250 A @ 12V
M [ -~ ==
N [ [ I ] :
| |
|
| I :
! ® : I
: | 112v ONLY
| | :
D D i e
1/ \1/ | 1 |
1 L - — —
POWER :
RELAY :
GRID HEATER |
GRID
INSTRUMENT :
PANEL LIGHT ® / ----- HEATER
(OPTIONAL)
o
O—
_ . :
| 12vONLY
MONITORING
RELAY
(RECOMMENDED)

Y v v

PIN 21/7 PIN 12/10
0.25A, MAX  PIN 15/10 (DDEC-VCU)
2A, MAX
43688
Figure 3-20 DDEC-VCU Grid Heater Wiring
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3.4 WIRES AND WIRING

Detroit Diesel Corporation recommends color coding and hot stamping wire numbers in
contrasting colors at intervals of four inches or less.

3.41 GENERAL REQUIREMENTS

NOTE:

Avoid renumbering DDC circuits since all troubleshooting guides reference the circuit
numbers shown in the schematic. DDC suggests including a prefix or suffix with the
DDC circuit numbers when conflicts exist.

3.4.2 GENERAL WIRE

All wires used in conjunction with the DDEC for MBE 900 and MBE 4000 must meet the
following criteria:

NOTICE:

DDC does not recommend using any type of terminal lubricant
or grease compounds. These products may cause dirt or other
harmful substances to be retained in the connector. DDC has not
tested these products and cannot stand behind their use.

NOTICE:
Insulation must be free of nicks.

Criteria: Wires

Tape, conduit, loom or a combination thereof must be used to protect the wires.
Refer to sections 3.5 and 3.6.

All wires must be annealed copper wire (not aluminum).
All wires must comply with SAE J1128.

All wires must be insulated with cross-link polyethylene (XLPE) such as GXL,
or any self-extinguishing insulation having a minimum rating of -40°C (-40°F)
to 125°C (257°F).
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3.4.3 CRIMP TOOLS

The part numbers for the crimp tools for working with the DDEC-ECU and DDEC-VCU
connectors are listed in Table 3-43.

Description Tyco/Amp Part Number
Extraction Tool 7265031
Hand Crimp Tool 169400-0
Crimp Dies for 0.5 mm — 1.0 mm Terminals 7342620
Crimp Dies for 1.0 mm — 2.5 mm Terminals 169917-0

Table 3-43 Crimp Tools

3.4.4 DEUTSCH TERMINAL INSTALLATION AND REMOVAL

The method of terminal installation and removal varies. The following sections cover Deutsch
terminal installation and removal.

Deutsch Terminal Installation Guidelines
Deutsch connectors have cable seals molded into the connector. These connectors are push-to-seat

connectors with cylindrical terminals. The diagnostic connector terminals are gold plated for
clarity.

NOTICE:

Improper selection and use of crimp tools have varying adverse
effects on crimp geometry and effectiveness. Proper installation
of terminals require specialized tools. Do not attempt to use
alternative tools.

The crimp tool to use in Deutsch terminal installation is J 34182 (Kent-Moore part number).

NOTICE:

Terminal crimps must be made with the Deutsch crimp tool P/N:
HDT-48-00 to assure gas tight connections.

NOTICE:

If a separate seal is required, be sure to install the seal onto the
wire before stripping the insulation.
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Use the following instructions for installing Deutsch terminals:
1. Strip approximately .25 inch (6 mm) of insulation from the cable.

2. Remove the lock clip, raise the wire gage selector, and rotate the knob to the number
matching the gage wire that is being used.

Lower the selector and insert the lock clip.

4. Position the contact so that the crimp barrel is 1/32 of an inch above the four indenters.
See Figure 3-21. Crimp the cable.

6.4 -7.8 mm
—f(.250 -.3121in.)

24485

Figure 3-21 Setting Wire Gage Selector and Positioning the Contact

5. Grasp the contact approximately one inch behind the contact crimp barrel. Hold the
connector with the rear grommet facing you. See Figure 3-22.

LENGTH OF
EXPOSED STRANDS

REAR VIEW OF
HOLDING GROMMET

38773

Figure 3-22 Pushing Contact Into Grommet
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6. Push the contact into the grommet until a positive stop is felt. See Figure 3-22. A slight
tug will confirm that it is properly locked into place. See Figure 3-23.

2 % 2
o_H | 6H<&ll__:_l

UNLOCKED POSITION LOCKED POSITION

24487

Figure 3-23 Locking Terminal Into Connector

Deutsch Terminal Removal

The appropriate size removal tool should be used when removing cables from connectors. The
proper removal tools are listed in Table 3-44.

Tool Kent-Moore Part Number
Removing (12 AWG) J 37451
Removing (16-18 AWG) J 34513-1

Table 3-44 Removal Tools for Deutsch Terminals

Remove Deutsch terminals as follows:

1. With the rear insert toward you, snap the appropriate size remover tool over the cable of
contact to be removed. See Figure 3-24.
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38774

Figure 3-24 Removal Tool Position

2. Slide the tool along the cable into the insert cavity until it engages and resistance is felt.
Do not twist or insert tool at an angle. See Figure 3-25.

38775

Figure 3-25 Removal Tool Insertion

3. Pull contact cable assembly out of the connector. Keep reverse tension on the cable and
forward tension on the tool.
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3.4.5 SPLICING GUIDELINES

The following are guidelines which may be used for splices. The selection of crimpers and
splice connectors is optional. Select a high quality crimper equivalent to the Kent-Moore tool, J
38706, and commercially available splice clips.

The recommended technique for splicing and repairing circuits (other than power and ignition
circuits) is a clipped and soldered splice. Alternatively, any method that produces a high quality,
tight (mechanically and electronically sound) splice with durable insulation is considered to

be acceptable.

Clipped and Soldered Splicing Method

The tools required are listed in Table 3-45.

Tool Part Number
Heat Gun --
Sn 60 solder with rosin core flux -
Wire Stripper Kent-Moore J 35615 or equivalent
Splice Clips (commercially available) Wire size dependent
Heat Shrink Tubing Raychem HTAT or equivalent

Table 3-45 Recommended Splicing Tools

Criteria: Splicing Straight L eads

No more than one strand in a 16 strand wire may be cut or missing.
Use Sn 60 solder with rosin core flux.

The exposed wire must be clean before the splice is soldered.
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Soldering splice connectors is optional. To solder splice connectors:

1. Position the leads, so one overlaps the other. See Figure 3-26.

29370

Figure 3-26 Positioning the Leads

2. Secure the leads with a commercially available clip and hand tool. See Figure 3-27.

20371

Figure 3-27 Securing the Leads With a Clip

3. Use a suitable electronic soldering iron to heat the wires. Apply the solder to the heated
wire and clip (not to the soldering iron) allowing sufficient solder flow into the splice joint.

4. Pull on wire to assure crimping and soldering integrity. The criteria listed in Table 3-46
must be met.
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Wire Gage Must Withstand Applied Load
14 AWG 45 |b (200 N)
16 AWG 27 Ib (120 N)
18 AWG 20 Ib (90 N)

Table 3-46

Applied Load Criteria for Terminals

5. Loop the lead back over the spliced joint and tape. See Figure 3-28.

APPLY TWO
LAYERS OF TAPE
(. ;
N 3) |
e
€ . —
g |
> 1.5in. < / 'l 1.0in.
MINIVUM N
MINIMUM
BOTH ENDS I,\?SELTLEAﬁ-IECD BOTH ENDS
SPLICE AREA 29369

Figure 3-28

Recommended Strain Relief of Spliced Joint

Splicing and Repairing Straight Leads-Alternate Method 1

The tools required are listed in Table 3-47.

Tool

Part Number

Heat Gun

Wire Stripper

Kent-Moore J 35615 or equivalent

Splice Clips (commercially available)

Wire size dependent

Heat Shrink Tubing

Raychem HTAT or equivalent

Terminal Crimper for Metri-Pack 280 (12 AWG)

Kent-Moore J 38125-6

Terminal Crimper for Metri-Pack 280 (18 AWG)

Kent-Moore J 39848

Terminal Crimper for Weather Pack

Kent-Moore J 35606

Terminal Crimper for Deutsch

Kent-Moore J 34182

Terminal Crimper for Metri-Pack 150

Kent-Moore J 35123

Table 3-47

Recommended Splicing Tools
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Criteria: Splicing Straight Leads

No more than one strand in a 16 strand wire may be cut or missing.

The recommended method to splice straight leads follows:

1. Locate broken wire.
2. Remove insulation as required; be sure exposed wire is clean and not corroded.
3. Insert one wire into the splice clip until it butts against the clip. Stop and crimp (see
Figure 3-29, A).
4. Insert the other wire into the splice clip until it butts against the clip stop (see Figure
3-29, B).
NOTICE:
Any terminal that is cracked or ruptured is unacceptable as
malfunctions may occur.
5. Visually inspect the splice clip for cracks, rupture, or other crimping damage. Remove and

replace damaged clips before proceeding.

6. Pull on wire to ensure the splice integrity. The criteria listed in Table 3-48 must be met.

Wire Gage Must Withstand Applied Load
14 AWG 45 b (200 N)
16 AWG 27 1b (120 N)
18 AWG 20 Ib (90 N)

Table 3-48 Applied Load Criteria for Terminals

7. Shrink the splice clip insulative casing with a heat gun to seal the splice (see Figure
3-29, O).

NOTICE:

Splices may not be closer than 12 in. (.3 m) apart to avoid
degradation in circuit performance. Replace wire to avoid having
splices closer than 12 in. (.3 m) apart.

8. Loop the lead back over the spliced joint and tape. See Figure 3-28.
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CRIMP TO PROVIDE A SOLID CONNECTION.

SPLICE CLIP

REMOVE ENOUGH INSULATION SO IT CONTACTS THE STOP & CONNECTOR,
BUT DOESNT EXTEND PAST THE CLIP INSULATOR.

SPLICE MUST BE MECHANICALLY AND ELECTRICALLY SOUND.
NO BARE COPPER WIRE MAY BE EXPOSED.

NOTICE

Splices may not be closer than 12 in. (.3 m) apart to avoid degradation
in circuit performance. Replace wire to avoid having splices
closer than 12 in (.3 m) apart.

37245

Figure 3-29 Splicing Straight Leads - Alternate Method 1
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Splicing and Repairing Straight Leads - Alternate Method 2

This method is not allowed or recommended for power or ignition circuits. The tools required are
listed in Table 3-49.

Tool Part Number
Heat Gun --
Wire Stripper Kent-Moore J 35615 or equivalent
Splice Clips (commercially available) Wire size dependent
Heat Shrink Tubing Raychem HTAT or equivalent

Terminal Crimper for Metri-Pack 280 (12 AWG) Kent-Moore J 38125-6
Terminal Crimper for Metri-Pack 280 (18 AWG) Kent-Moore J 39848
Terminal Crimper for Weather Pack Kent-Moore J 35606
Terminal Crimper for Deutsch Kent-Moore J 34182
Terminal Crimper for Metri-Pack 150 Kent-Moore J 35123

Table 3-49 Recommended Splicing Tools

Criteria: Splicing Straight L eads

No more than one strand in a 16 strand wire may be cut or missing.

An acceptable option for splicing straight leads is:
1. Locate broken wire.
2. Remove insulation as required; be sure exposed wire is clean and not corroded.

3. Slide a sleeve of glue lined, shrink tubing (Raychem HTAT or equivalent) long enough to
cover the splice clip on the wire and overlap the wire insulation, about .25 in. (6 mm) on
both sides (see Figure 3-30, A).

4. Insert one wire into splice clip until it butts against the splice clip. Stop and crimp (see
Figure 3-30, B).

5. Insert the remaining wires into the splice clip one at a time until each butts against the
splice clip; stop and crimp (see Figure 3-30, B).

NOTICE:

Any terminal that is cracked or ruptured is unacceptable as
malfunctions may occur.

6. Visually inspect the terminal for cracks, rupture, or other crimping damage. Remove and
replace damaged terminal before proceeding.

7. Slide the shrink tubing over the crimped splice clip (see Figure 3-30, C).
8. Shrink tubing with a heat gun to seal the splice (see Figure 3-30, D).
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NOTICE:

A minimum of two layers of heat shrink tubing must be applied to
splices that have more than one lead in or out.

9. Loop the lead back over the spliced joint and tape. See Figure 3-28.

APPROPRIATELY SIZED GLUE LINED,
WATERPROOF SHRINK TUBING,
RAYCHEM HTAT OR EQUIVALENT

/ SLICE CLIP

CRIMP TO PROVIDE A SOLID CONNECTION, TERMINAL MUST NOT BE CRACKED
OR RUPTURED DURING CRIMPING PROCESS - BOTH ENDS

.25 in. (6 mm) MIN. - BOTH

© « ﬁ:‘ﬁt:}::o

SPLICE MUST BE MECHANICALLY AND ELECTRICALLY SOUND.
NO BARE COPPER WIRE MAY BE EXPOSED.

NOTICE:

Splices may not be closer than 12 in. (.3 m) apart to avoid degradation in circuit
performance. Replace wire to avoid having splices closer than 12 in (.3 m) apart.
No nicks in insulation are allowed.

37248

Figure 3-30 Splicing Straight Leads - Alternate Method 2
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Shrink Wrap

Shrink wrap is required when splicing non insulated connections. Raychem HTAT or any
equivalent heat shrink dual wall epoxy encapsulating adhesive polyolefin is required. Shrink wrap
must extend at least .25 in. (6 mm) over wire insulation past splice in both directions.

Alpha Wire Corporation Tyco Electronics Cor poration

711 Lidgerwood Ave Raychem Cable Identification and Protection
P.O. Box 711 300 Constitution Drive

Elizabeth, New Jersey 07207-0711  Menlo Park, CA 94025

1-800-52ALPHA Phone: 1-800-926-2425
www.alphawire.com www.raychem.com

To heat shrink wrap a splice:

NOTICE:

The heat shrink wrap must overlap the wire insulation about .25
in. (6 mm) on both sides of the splice.

1. Select the correct diameter to allow a tight wrap when heated.

2. Heat the shrink wrap with a heat gun; do not concentrate the heat in one location, but
apply the heat over the entire length of shrink wrap until the joint is complete.

3. Repeat step 2 to apply a second layer of protection (if required by splicing guidelines).
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Staggering Wire Splices

Position spliced wires properly as follows:

NOTICE:

You must stagger positions to prevent a large bulge in the harness
and to prevent the wires from chafing against each other.

1. Stagger the position of each splice (see Figure 3-31) so there is at least a 2.5 in. (65
mm) separation between splices.

\ e _
S — . G é
e F S

651\%1\(/120?\/'1"') > TAPE SPLICED
BETWEEN SPLICES WIRES TOGETHER
CORRECT METHOD

INCORRECT METHOD 24491

Figure 3-31 The Correct and Incorrect Method of Staggering Multiple Splices

NOTICE:

A minimum of two layers of heat shrink tubing extending .25 in. (6
mm) past the splice must be used to complete the splice.

2. Heat shrink a minimum of two layers of heat shrink tubing.

3. Tape the spliced wires to each other. Refer to section 3.5.
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3.5 CONDUIT AND LOOM

Conduit must be used to protect the harness cable and cable splices.

NOTICE:

The conduit must not cover any connectors, switches, relays,
fuses, or sensors.

The following guidelines should be used when designing a harness:

NOTICE:

Wires should be sized and cut to near equal length prior to
installing conduit.

o The distance between the back of the connector or other listed devices to the end of the
conduit should not exceed:

o 1.0 in. (25 mm) for a single connector/device
o 3 in. (75 mm) for multiple connectors/devices

o All cable breakouts and conduit ends must be secured in place with conduit outlet rings or
tape.

Criteria: Conduit and Loom

Due to the wide variety of operating conditions and environments, it is the responsibility
of the OEM to select a conduit that will survive the conditions of the specific
applications. Flame retardant convoluted polypropylene conduit or equivalent may be
used for most installations. Heat retardant nylon conduit or oil, water, acid, fire, and
abrasion resistant non-metallic loom conforming to SAE J562A" is also acceptable. The
diameter of conduit should be selected based on the number of wires being protected.

* If non-metallic loom is used, secure the ends with tightly wrapped nylon straps to prevent
unraveling.

Conduit should cover the wires without binding and without being excessively large.
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3.6 TAPE AND TAPING

Tape must be used when conduit is utilized. Be sure to follow the tape manufacturers' guidelines.

The harness manufacturer may use tape under the harness covering (conduit or loom) to facilitate

harness building. Tape must be tightly wrapped at all conduit interconnections with a minimum of
two layers (refer to section 3.5). Be sure to firmly secure the start and finish ends of tape.

Criteria: Tape
NOTICE:

Black vinyl electrical tape should not be used in applications
where the temperature exceeds 176°F (80°C).

In applications where the temperature doesn't exceed 176°F (80°C), black vinyl
electrical tape that is flame retardant and weather resistant may be used.

In applications where temperature exceeds 176°F (80°C), vinyl electrical tape should
not be used. For these applications, adhesive cloth backed, flame retardant polyethylene
or fiber glass tape (Delphi #PM-2203, Polikan #165 or equivalent) is recommended.

Criteria: Taping

The tape must extend a minimum of 1 in. (25 mm) past the conduit.
The tape must be crossed over butted conduit ends.
The tape must be extended a minimum of 1 in. (25 mm) in each direction at all branches.

All information subject to change without notice. (Rev. 11/05) 3-69
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



HARDWARE AND WIRING

THIS PAGE INTENTIONALLY LEFT BLANK

3-70 All information subject to change without notice. (Rev. 11/05)
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

3.7 SENSORS

DDEC for MBE 900 and MBE 4000 is designed to operate with several types of sensors as

listed in Table 3-50.

Sensor Type

Description

Variable Reluctance/Magnetic Pick-up

Used to monitor the crankshaft position, engine speed, turbo
speed (MBE 4000 only), and vehicle speed.

Thermistor

Used to monitor temperatures.

Variable Capacitance

Used to monitor manifold, and oil gallery pressures.

Variable Resistance (Potentiometer)

Used to sense throttle position.

Switch

Used to signal coolant level, inlet air restriction, and oil level.

Table 3-50 Sensor Types

The sensors integrated into the Engine Harness are factory-installed (refer to section 3.7.1). The
sensors integrated into the Vehicle Interface Harness are installed by the OEM (refer to section

3.7.2).

3.71

FACTORY-INSTALLED SENSORS

The sensors integrated into the factory-installed Engine Harness are listed in Table 3-51.

Sensor

Function

Camshaft Position Sensor (CMP Sensor)

Indicates a specific cylinder in the firing order.

Crankshaft Position Sensor
(CKP Sensor)

Senses crankshaft position and engine speed for functions such
as fuel control strategy.

Engine Coolant Temperature Sensor
(ECT Sensor)

Senses coolant temperature for functions such as engine
protection, fan control and engine fueling.

EGR Temperature Sensor

Senses EGR exhaust temperature after EGR cooler. Used for
EGR system diagnosis.

Engine Oil Pressure Sensor
(EOP Sensor)

Senses gallery oil pressure for functions such as engine protection.

Engine Qil Temperature Sensor
(EOT Sensor)

Senses oil temperature for functions such as reducing variation
in fuel injection and fan control.

Intake Manifold Pressure Sensor
(IMP Sensor)

Senses turbo boost for functions such as smoke control and engine
protection.

Intake Manifold Temperature Sensor
(IMT Sensor)

Senses boost temperature

Supply Fuel Temperature Sensor
(SFT Sensor)

Senses fuel temperature for functions such as engine fueling.

Turbo Speed Sensor
(MBE 4000 only)

Monitors turbo speed.

Table 3-51

Function of Factory-installed Sensors
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See Figure 3-32 for sensor locations on the MBE 900 EGR engine
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1. EGR Temperature Sensor
. Engine Coolant Temperature Sensor

. Supply Fuel Temperature Sensor

A WO N

. Barometric Pressure Sensor (integrated into
DDEC-ECU)

5. Camshaft Position Sensor
Figure 3-32
NOTE:

6. Crankshaft Position Sensor (on timing case)
7. Intake Manifold Pressure/Temperature Sensor
8. Engine Oil Temperature Sensor

9. Engine Oil Pressure Sensor

Sensor Locations on the MBE 900 EGR Engine

The 6—cylinder engine is shown; sensor locations are similar on the 4—cylinder engine.
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See Figure 3-33 for sensor locations on the MBE 900 non-EGR engine.
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5. Barometric Pressure Sensor (integrated into
DDEC-ECU)

6. Camshaft Position Sensor (on camshaft)

1. Engine Oil Pressure/Temperature Sensor

2. Engine Coolant Temperature Sensor
3. Intake Manifold Pressure/Temperature Sensor 7. Crankshaft Position Sensor (on timing case)

4. Supply Fuel Temperature Sensor

Figure 3-33 Sensor Location on the MBE 900 Non-EGR Engine

NOTE:
The 6—cylinder engine is shown; sensor locations are similar on the 4—cylinder engine.
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Two sensors are not easily visible from the left-hand side of the MBE 4000 engine. The Intake
Manifold Pressure/Temperature Sensor is located on the right-hand side of the charge air
manifold, behind the #2 cylinder head. The Engine Oil Pressure/Temperature Sensor is located at
the base of the oil filter. See Figure 3-34 for sensor locations on the MBE 4000 engine.

NOTE:
The Engine Oil Level Sensor, if used, is located at the bottom of the oil pan.
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1. Intake Air Pressure/Temperature Sensor 5. Engine Coolant Temperature Sensor
2. EGR Temperature Sensor 6. Barometric Pressure Sensor (integrated into
DDEC-ECU)
3. Camshaft Position Sensor (on camshaft) 7. Supply Fuel Temperature Sensor
4. Crankshaft Position Sensor 8. Engine Oil Pressure/Temperature Sensor
Figure 3-34 Sensor Location on the MBE 4000 EGR Engine
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3.7.2 OEM-INSTALLED SENSORS

All sensors must be of the proper type and continuously monitor vehicular and environmental

conditions, so the DDEC-ECU can react to changing situations.

The OEM is responsible for installing the sensors listed in Table 3-52.

Sensor

Part Number

Function

Engine Coolant Level Sensor
(ECL Sensor)

23526905
23526906
23526907

Senses coolant level for engine protection.
Refer to section 3.7.3.

Vehicle Speed Sensor (VSS)

Senses vehicle speed for Cruise Control and
Vehicle Speed Limiting. Refer to section 3.7.4.

* Available in some applications

Table 3-52 Function and Guidelines for OEM-installed Sensors

NOTE:

The OEM harness must be securely fastened every 6 in. It is required that the harness
be fastened within 6 in. of the sensor.

All information subject to change without notice. (Rev. 11/05)

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION

3-75



HARDWARE AND WIRING

3.7.3 ENGINE COOLANT LEVEL SENSOR

The ECL Sensor provides an input to the engine protection system and warn the operator if a
low coolant level has been reached.

The main component of the ECL Sensor consists of a conductivity probe, which connects to
the DDEC-VCU (see Figure 3-35).

NOTICE:

The probe has an operational temperature range of -40 to 257°F
(-40 to 125°C). Exposure to temperatures beyond this range
may result in unacceptable component life, or degraded sensor

accuracy.
3.46in. (88.0mm) —— p»
1.01n. i

(25.4 :’gm) =l=] I S
COOLANT LEVEL SENSOR . N
3/8” x 18 NPT DDC P/N: 23526906
1/4” x 18 NPT DDC P/N: 23526905 = R S T A
9/16” x 18 SDT DDC P/N: 23526907 1

62 in.
(15.8 |mm)
46405

Figure 3-35 Engine Coolant Level Sensor Specifications — DDEC-VCU Only

The connector listed in Table 3-53 is a Metri-Pack 280 series push-to-seat connector.

Coolant Level Sensor Connector
Connector P/N: 15300027
Terminal P/N: 12077411
Seal P/N: 12015323
Secondary Lock P/N: 15300014

Table 3-53 Metri-Pack 280 Connectors and Part Numbers
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The OEM must connect the ECL Sensor probe as shown in the next illustration (see Figure 3-36).
Polarity of the ground and signal must be correct for proper operation.

DDEC-VCU 280 SERIES
15-PIN METRI-PACK CONNECTOR
CONNECTOR P/N: 15300027
TERMINAL
P/N: 12077411
SECONDARY LOCK
P/N: 15300014
CABLE SEAL
P/N: 12015323

COOLANT
LEVEL
SENSOR

COOLANT LEVEL PROBE
3/8” x 18 NPT P/N: 23526906
1/4” x 18 NPT P/N: 23526905
9/16” x 18 SDT P/N: 23526907

DDEC-VCU
CONNECTOR WIRE CLS
LABEL CAVITY. COLOR CAVITY_
COOLANT LEVEL 15/7 ORN A
GROUND 2113 BLK B
44263
Figure 3-36 Engine Coolant Level Sensor Installation
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The probe should be located in either the radiator top tank or a remote mounted surge tank. It
should be mounted horizontally in the center of the tank and must be in a position to signal low
coolant before aeration occurs. Typically, this is a height representing 98% of the drawdown
quantity. The probe should be located so that it is not splashed by deaeration line, stand pipe or
coolant return line flows. The insulated portion of the probe should be inserted into the coolant
1/2 in. or more past the inside wall of the tank. See Figure 3-37.

i O ib COOLANT FULL
y LEVEL (COLD)

LEVEL
REPRESENTING
98% OF
DRAWDOWN
QUANTITY

Sin. (12.7 mm)

AERATION
BEGINS

32015

Figure 3-37 Engine Coolant Level Sensor Location - Top of Radiator Tank

Determine proper location for low coolant level sensor while running the drawdown test. It must
actuate a warning before the satisfactory drawdown level is reached.

The ECL Sensor components are OEM supplied hardware and can be purchased as kits or
individual components, depending on OEM requirements.
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The following kits listed in Table 3-54 and Table 3-55 provide all the necessary hardware for
proper installation of the ECL Sensor. Kits are available through the DDC parts distribution

network.
Component Part Number
ECL Sensor 23526905
Metri-Pack Connector Kit 15300027
Metri-Pack Terminals 12077411
Secondary Lock 15300014
wire Seal 12015323
Terminal 12103881
Table 3-54 ECL Sensor Installation Kit 1/4 in. NPTF P/N: 23515397
Component Part Number
ECL Sensor 23526906
Metri-Pack Connector Kit 15300027
Metri-Pack Terminals 12077411
Secondary Lock 15300014
wire Seal 12015323
Terminal 12103881

Table 3-55

ECL Sensor Installation Kit 3/8 in. NPTF P/N: 23515398

The sensor must be enabled with VEPS, the minidiag2, or the DRS as listed in Table 3-56.

Parameter Range Default Parameter ID
0 = Disabled
Enable ECL Sensor Input 1 = Single Level Sensor 1 113 01

Table 3-56

Enabling the Engine Coolant Level Sensor

All information subject to change without notice. (Rev. 11/05)
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3.7.4 VEHICLE SPEED SENSOR

The DDEC-VCU can calculate vehicle speed providing that it is properly programmed and
interfaced with a Vehicle Speed Sensor (VSS) that meets MBE requirements. The VSS (see
Figure 3-38) provides a vehicle speed signal for use in Cruise Control and Vehicle Speed Limiting.
The VSS signal type can be changed with the VEPS, or minidiag2.

NOTE:
DDC does not approve of the use of signal generator sensors.

37913

Figure 3-38 Vehicle Speed Sensor

To obtain accurate vehicle mileage, the parameters listed in Table 3-57 must be programmed with
VEPS, the minidiag2, DRS, DDDL, and the Nexiq DDR.

Parameter Range Default Paralrl;leter
0 = No Sensor
VSS Input Configuration 2 = Magnetic Pickup* 2 = Magnetic 108 01
3 = VSS via J1939
Axle Ratio 1-20.0 5.29 108 03
Number of Output Shaft Teeth 0 — 250 16 108 04
Tire Revs/Kilometer 160 — 1599 312 108 05
Top Gear Ratio 0.1 — 2.55 1 1 08 06
Gear Ratio Tolerance 0 - 60 2 108 08
Second Highest Gear Ratio 0.1 — 2.55 1 108 07
Two Speed Axle - Second 1~ 200 529 108 09
Axle Ratio
. 0 = Disable .
Anti-tamper 1 = Enable 0 = Disable 108 10
* Range must be set to 2.
Table 3-57 Vehicle Speed Sensor Parameters
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Magnetic Pickup

The magnetic pickup requirements are listed in Table 3-58. Magnetic Pickup size is determined
by installation requirements.

Parameters Range
Frequency Range 1 - 3000 Hz
Low Threshold Voltage >1.7 Volts Peak to Peak
DC Resistance 800-3000 Q

Table 3-58 Magnetic Pickup Vehicle Speed Sensor Requirements

The Vehicle Speed Sensor 1s wired to the 15—pin connector of the DDEC-VCU as listed in Table
3-59.

Connector/Pin Function
15/3 VSS (+)
15/4 VSS (-)

Table 3-59 Vehicle Speed Sensor Wiring

Magnetic Vehicle Speed Sensors can be obtained from the following sources:

Invensys Electro

Wabash Technologies Airpax Instruments :
Corporation

1375 Swan Street Phillips Technologies 1845 57th Street

Huntington, Indiana . .

467500829 150 Knotter Drive Sarasota, Florida 34231

Tel: 260-356-8300 Chesire, Connecticut 06410 Tel: 1-800-446-5762

www.wabashtech.com Tel: 800-643-0643 Fax: 941-355-3120

www.electrocorp.com

All information subject to change without notice. (Rev. 11/05) 3-81
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See Figure 3-39 for the installation of the Magnetic VSS.

DDEC-VCU
CONNECTOR
15 PIN

\
N

) TO VEHICLE
)

\
\ SPEED
g SENSOR
N

15/03 -
DDEC-VCU VSS
CONNECTOR WIRE CONNECTOR
LABEL CAVITY COLOR CAVITY
VEHICLE SPEED SENSOR (+) 15/03 LT BLU/ORN SIGNAL
VEHICLE SPEED SENSOR (-) 15/04 LT BLUBLK RETURN
44305
Figure 3-39 Magnetic Vehicle Speed Sensor Installation
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SAE J1939 Data Link

A VSS wired to the DDEC-VCU is not required if the transmission output shaft speed message
is being transmitted over the SAE J1939 Data Link. To obtain accurate vehicle mileage, the
parameters listed in Table 3-60 must be programmed with VEPS or the minidiag2.

Parameter Range Default Parameter ID
0 = No Sensor
VSS Input Configuration 2 = Magnetic Pickup* 2 = Magnetic 108 01
3 = VSS via J1939
Axle Ratio 1-20.0 5.29 108 03
Tire Revs/Kilometer 160 — 1599 312 1 08 05
Top Gear Ratio 0.1 — 2.55 1 1 08 06
Second Highest Gear Ratio 0 — 5.75 2.55 1 08 07
Two Speed Axle — Second Axle Ratio 1-20.0 5.29 108 09
Anti-tamper 2 == Eéi::t;l: 0 = Disable 108 10

* Parameter must be set to 3 = Transmission output shaft speed on the SAE J1939 Data Link.

Table 3-60 Vehicle Speed Sensor Parameters for Transmission Output Shaft
Speed

VSS Anti-tamper

If the sensor appears to be working improperly, but the vehicle speed is not zero, VSS Anti-Tamper
will log a VSS fault. Refer to section 5.24 for more information on VSS Anti-tamper.
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4.1 DIGITAL INPUTS

DDEC for MBE 900 and MBE 4000 has 27 digital input ports located on the Vehicle Interface
Harness. These functions can be configured by VEPS. Some digital input features can be enabled
or disabled with the minidiag2. The DDEC-VCU supports three programmable engine limiters;
LIMO, LIM1, and LIM2/A/C. These limiters are associated with a digital input. Not all of the
digital inputs are used. The digital input functions and their associated pins are listed in Table 4-1.

Digital Input Functions DDEC-VCU Connector / Pin
Clutch Switch 18/02
Cruise Control On/Off 18/06
Cruise Control Set/Coast 18/04
Cruise Control Resume/Accel 18/05
Dual Speed Axle 15/02
Engine Brake High 18/09
Engine Brake Low 18/08
Engine Shutdown Override 18/13
Fan Override 18/15
Idle Validation 1 21/13
Idle Validation 2 2112
Idle Validation Ground 18/03
LIMO (Torque, Engine Speed, Vehicle Speed) 18/11
LIM1 (Torque, Engine Speed, Vehicle Speed) 18/12
LIM2 (A/C, High Idle, Torque, Engine Speed, Vehicle Speed) 18/14
Not Used 12/07, 12/09, 12/10
Optimized Idle Hood Tilt Switch 12/08
Optimized Idle Thermostat 12/04
Park Brake Switch 21/16
Remote VSG Switch 18/10
Service Brake Switch 21/15
Throttle Inhibit 18/16
Remote Accelerator Select Switch 18/07
Transmission Neutral Switch 15/01

Table 4-1 Digital Inputs

The digital input can be either a switch or an OEM interlock depending on the function.

The following sections contain a description of the available options.
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411 AIR CONDITION STATUS

This digital input indicates that the air conditioner is inactive. When the digital input is open, then
the fan is turned on. High Idle will be enabled (if configured) if vehicle speed is zero. There is a
10 second delay when the digital input is grounded before returning to regular idle.

The AC Enable Switch or the AC High Pressure Switch can be used for this input. These switches
are normally closed. The Air Condition function is normally disabled.

Installation
The Air Conditioner Switch is wired to the VCU on pin 18/14.
Programming Requirements and Flexibility

This digital input is always active and is also called LIM 2. Its parameters are listed in Table 4-2.
This parameter can be set with VEPS, DDDL, DRS or the Nexiq DDR.

Parameter Setting Default Parameter ID
0 — Enable LIM2 limiter

Enable LIM2 1 — Enable fast idle on air condition in neutral only | 0 — Enable LIM2 limiter 1 06 01
2 — Enable fast idle on air condition

Table 4-2 Air Condition Status Programming Options
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41.2 CLUTCH SWITCH

This input indicates that the clutch is released and is used for suspending Cruise Control and
Auto Resume. When the clutch is released, the input is at battery ground. Cruise Control is
suspended if the clutch is pressed once if Auto Resume is enabled (Rel. 12.4 or lower). If the
clutch is released within three seconds, Cruise Control is automatically resumed (Rel. 12.4 or
lower). Depending on how this feature is programmed, the clutch must be pressed once or twice
if your software release is greater than 13.9.

The digital input logic for the Clutch Switch disables Cruise Control in the unlikely event of a
broken clutch switch wire.

If the transmission type is set to a two pedal system, the engine will know that there is no clutch
on the vehicle and will ignore the clutch switch input.

The Clutch Switch is a normally closed switch. It is customer selectable and is normally disabled.
Installation

The Clutch Switch is wired to the VCU on pin 18/02. Alternatively the Clutch switch may be
multiplexed on J1939. Refer to section 4.2, “Switch Inputs Received Over J1939 Data Link”

for additional information.

Programming Requirements and Flexibility

This digital input can be configured by VEPS/DRS or minidiag?2 as listed in Table 4-3.

Parameter Setting Default Parameter ID
0 — Hardwired
Clutch Switch Input 1 — Source Address 1 (SA1) _ .
Configuration 2 — Source Address 2 (SA2) 0 — Hardwired 11315
3 — Source Address 3 (SA3)

Table 4-3 Clutch Switch Programming Options
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7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



INPUTSAND OUTPUTS

41.3 CRUISE CONTROL ON/OFF SWITCH

Cruise Control is enabled but not active when the Cruise Control Master switch digital input is
switched to battery ground.

The Cruise Control Master switch is a normally open switch.

Installation

The Cruise Control Master Switch is wired to the VCU on pin 18/06. Alternatively, this input
may be multiplexed on J1939. Refer to section 4.2, “Switch Inputs Received Over J1939 Data
Link” for additional information on multiplexing this input.

Programming Requirements and Flexibility

This digital input can be configured by VEPS/DRS or minidiag? as listed in Table 4-4.

Parameter Setting Default Parameter ID
0 — Hardwired
Cruise Control On/Off 1 — Source Address 1 (SA1) 0 — Hardwired 113 11

Switch Input Configuration 2 — Source Address 2 (SA2)
3 — Source Address 3 (SA3)

Table 4-4 Cruise Control On/Off Switch Programming Options
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41.4 CRUISE CONTROL RESUME / ACCEL SWITCH AND SET/COAST
SWITCH

RESUM E — If Cruise Control has been disabled with the service brake or the clutch switch,
momentary contact to the ON position (switching to battery ground) restores the previously
set cruise speed.

ACCEL — When Cruise Control is active, the Resume/Accel input can be used to increase the
power and speed by toggling the switch. Momentarily toggling and releasing the Resume/Accel
switch will increase the set point by 1 MPH increments. Holding the Resume/Accel will increase
the set point by 1 MPH per second. When released, the cruise control set point will be at the
new speed.

The Resume/Accel Switch is a momentary normally open switch.

SET — Cruise Speed is set by momentarily contact the switch to the ON position (switching the
digital input to battery ground). Cruise Control will become active and maintain the vehicle
speed present at the time.

COAST— When Cruise Control is active, the Set/Coast input can be used to reduce power and
speed by toggling the switch. Momentarily toggling and releasing the Set/Coast switch will
decrease the set point by 1 MPH increments. Holding the Set/Coast will decrease the set point by
1 MPH per second. When released the Cruise Control set point will be at the new speed.

The Set/Coast Switch is a momentary normally open switch.

Installation

The Resume/Accel Switch is wired to the VCU on pin 18/05. The Set/Coast Switch is wired to
the VCU on pin 18/04. Alternatively, either may be multiplexed on J1939. Refer to section 4.2,
“Switch Inputs Received Over J1939 Data Link” for additional information on multiplexing
this input.

Programming Requirements and Flexibility

This digital input can be configured by VEPS/DRS or minidiag?2 as listed in Table 4-5.

Parameter Setting Default Parameter ID

0 — Hardwired
1 — Source Address 1 (SA1)

Cruise Control

oo Seucomt) | 2-Sowoo Adss2 Gy | O Mo He
P g 3 — Source Address 3 (SA3)
Table 4-5 Cruise Control Resume/Accel Switch Programming Options

Diagnostics

If both the Cruise Control Set/Coast and Resume/Accel switches are grounded for more than a
programmed number of consecutive samples, a diagnostic fault is logged. All cruise control
switch functions will be disabled.
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41.5 TORQUE, ENGINE SPEED, VEHICLE SPEED LIMITERS

These inputs indicate that the engine is being limited to a torque, engine speed or vehicle speed.
These limiters are LIMO, LIM1, and LIM2. LIM2 is always used for A/C but can also be used for
torque, engine speed or vehicle speed.

Installation

The LIMO is wired to the DDEC-VCU on pin 18/11, LIM1 on pin 18/12, and LIM2 on pin 18/14.
Programming Requirements and Flexibility

Refer to section 5.23, “Limiters,” for more information.

41.6 DUAL SPEED AXLE SWITCH

This input indicates that the dual speed axle ratio has been switched when the input is grounded.
When the switch is open, the dual speed axle ratio is normal.

The Dual Speed Axle switch is a normally open switch.

Installation

The Dual Speed Axle switch is wired to the VCU on pin 15/2. Alternatively, it may be
multiplexed on J1939. Refer to section 4.2, “Switch Inputs Received Over J1939 Data Link”
for additional information.

Programming Requirements and Flexibility

This digital input can be configured by VEPS/DRS or minidiag? as listed in Table 4-6.

Parameter Setting Default Parameter ID
0 — Hardwired
Dual Speed Axle Switch 1 — Source Address 1 (SA1) .
Input Configuration 2 — Source Address 2 (SA2) 0 — Hardwired 11314
3 — Source Address 3 (SA3)

Table 4-6 Dual Speed Axle Switch Programming Options
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41.7

ENGINE BRAKE LOW & HIGH

The Engine Brake Low and Engine Brake High switches select the level of engine braking as
listed in Table 4-7. Refer to section 5.6, “Engine Brake Controls.” for additional information.

Engine Brake Low Digital Input | Engine Brake High Digital Input Engine Brake Status
OPEN OPEN OFF
GND OPEN LOW
OPEN GND MEDIUM
GND GND HIGH

Table 4-7 Level of Engine Braking

The Engine Brake Low and Engine Brake High switches are normally open switches.
Installation

The Engine Brake Low Switch is wired to the VCU on pin 18/08 and Engine Brake High Switch
is wired to the VCU on pin 18/9.

Programming Requirements and Flexibility

This digital input can be configured by VEPS/DRS or minidiag?2 as listed in Table 4-8.

Parameter Setting Default Parameter ID
0 — Hardwired
Engine Brake Switch 1 — Source Address 1 (SA1) 3 .
Configuration 2 — Source Address 2 (SA2) 0 — Hardwired 11316
3 — Source Address 3 (SA3)
Table 4-8 Engine Brake SwitchSwitch Programming Options

41.8 FAN OVERRIDE

This digital input is used to activate the fan when the input is switched to battery ground.

The fan override switch is a normally open switch. Refer to section 5.9, “Fan Control,” for
additional information.

Installation

The Fan Override Switch is wired to the VCU on pin 18/15.
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41.9 IDLE VALIDATION 1 & IDLE VALIDATION 2

The idle validation switch consists of two contacts. Idle Validation 2 is normally closed and
indicates that the accelerator pedal is in the idle position when the input is grounded. Idle
Validation 1 is normally open and indicates that the accelerator pedal is not in the idle position
when it is grounded.

NOTE:
An Idle Validation Switch is required.

Installation

The Idle Validation 1 Switch is wired to the VCU on pin 21/13. The Idle Validation 2 Switch
is wired to the VCU on pin 21/12.

4110 OPTIMIZED IDLE HOOD TILT SWITCH

The Hood Tilt Switch digital input indicates when the hood is opened or closed for Optimized
Idle operation.

The Hood Tilt Switch is a normally open switch and is required for Optimized Idle.
Installation

The Hood Tilt Switch is wired to the DDEC-VCU on pin 12/08.

Programming Requirements and Flexibility

This digital input must be configured by VEPS or mimidiag? as listed in Table 4-9.

Parameter Setting Default Parameter ID
0 = Not Active
1 = Reserved _ .
Input DSF3 2 = Hood Tilt Switch 0 = Not Active 113 38
(Ol Loop)

Table 4-9 Hood Tilt Switch Programming Options
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41.11 OPTIMIZED IDLE THERMOSTAT

The OI thermostat input indicates when the engine should run to heat/cool the cab when operating
in Optimized Idle mode. This input is normally open.

Installation
The OI thermostat is wired to the DDEC-VCU on pin 12/04.
Programming Requirements and Flexibility

This digital input must be configured by VEPS or mimidiag?2 as listed in Table 4-10.

Parameter Setting Default Parameter ID
3 = Not Used
Ol Thermostat 4 = Ol Thermostat 3 = Not Used 109 04
5 = AGS2 Check Transmission

Table 4-10 Ol Thermostat Programming Options

4112 PARK BRAKE SWITCH

This input indicates that the park brake is engaged when switched to battery ground.

The park brake switch is a normally open switch and is customer selectable.

Installation

This input is wired to the VCU pin 21/16. Alternatively, this input may be multiplexed on J1939.
Refer to section 4.2, “Switch Inputs Received Over J1939 Data Link”for additional information
on multiplexing this input.

Programming Requirements & Flexibility

This digital input can be configured by VEPS/DRS or minidiag? as listed in Table 4-11.

Parameter Setting Default Parameter ID
Enable Park Brake Input 0 — Disable 1 — Enable 113 08
1 — Enable
0 — Hardwired
Park Brake Input 1 — Source Address 1 (SA1) 3 .
Configuration 2 — Source Address 2 (SA2) 0 — Hardwired 11309
3 — Source Address 3 (SA3)

Table 4-11 Configuring the Park Brake Switch Input
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4113 REMOTE VSG SWITCH

The Remote VSG Switch allows the use of a customer selected high idle speed instead of the
hot idle engine speed.

The Remote VSG speed is active when a digital input is switched to battery ground and the
parking brake is enabled. The preset speeds are selected by enabling the remote VSG switch once
for VSG speed #1, twice for VSG speed #2 or three times for VSG speed #3. These VSG speeds
can be set with VEPS or minidiag2. The Remote VSG will override the Cab VSG mode and cab
throttle unless “VSG Throttle Override” is disabled.

Refer to section 5.21, “Throttle Controls” for additional information.

The Remote VSG Switch is a normally open switch.
Installation
This input is wired to the VCU pin 18/10.

4114 SERVICE BRAKE SWITCH

This input indicates that the brake is released when switched to battery ground. If the brake is
activated, then the input is not grounded. This input will suspend cruise control when the brake is
activated.

The service brake switch is a normally closed switch. This input is customer selectable and
is normally disabled.

Installation

This input is wired to the VCU pin 21/15. Alternatively, this input may be multiplexed on J1939.
Refer to section 4.2, “Switch Inputs Received Over J1939 Data Link”for additional information
on multiplexing this input.

Programming Requirements & Flexibility

This digital input can be configured by VEPS/DRS or minidiag? as listed in Table 4-12.

Parameter Setting Default Parameter ID
Enable Service Brake Input 0 - Disable 1 — Enable 113 04
1 — Enable
0 — Hardwired
Service Brake Input 1 — Source Address 1 (SA1) 3 .
Configuration 2 — Source Address 2 (SA2) 0 — Hardwired 11305
3 — Source Address 3 (SA3)

Table 4-12 Configuring the Service Brake Switch Input
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4115 SHUTDOWN OVERRIDE SWITCH

The shutdown override switch is a momentary normally open switch. When the input is switched
to battery ground, a shutdown override is enabled.

Shutdown Override Switch is a momentary normally open switch.
Installation
This input is wired to the VCU pin 18/13.

4116 THROTTLE INHIBIT

If the throttle inhibit switch is switched to battery ground, the engine will only run at low idle
speed. the engine will not respond to the foot pedal or remote throttle. Refer to section 5.21,
“Throttle Control/Governors,” for additional information.

The Throttle Inhibit switch is a normally open switch.
Installation
The Throttle Inhibit switch is wired to the VCU on pin 18/16.

4117 REMOTE ACCELERATOR SELECT SWITCH

This digital input when switched to battery ground indicates that the remote accelerator is
active. The switch information will only be used if the remote accelerator input is configured.
Refer to section 5.21, “Throttle Control/Governors,” for additional information.

The remote accelerator enable switch is a normally open switch.
Installation

This input is wired to the VCU pin 18/07.

Programming Requirements & Flexibility

This digital input can be configured by VEPS/DRS or minidiag?2 as listed in Table 4-13.

Parameter Setting Default Parameter ID
Enable Remote 0 — Disable
Accelerator Input (Throttle 0 — Disable 120 01
1 — Enable

Select)

Table 4-13 Configuring the Throttle Select Input

All information subject to change without notice. (Rev. 11/05) 4-13
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



INPUTSAND OUTPUTS

4118 TRANSMISSION NEUTRAL SWITCH

This digital input when switched to battery ground indicates that the transmission is NOT in
neutral. An open circuit indicates neutral.

This input is customer selectable and is normally disabled.

NOTE:
This input is required for Optimized Idle.

Installation
This input is wired to the VCU pin 15/01.
Programming Requirements & Flexibility

This digital input can be configured by VEPS/DRS or minidiag? as listed in Table 4-14.

Parameter Setting Default Parameter ID
Transmission Neutral 0 —J1939 (ETC2)/No Switch .
Switch 1~ Hardwired pin 15/01 0 — J1939 (ETC2)/No Switch 113 07

Table 4-14 Configuring the Transmission Neutral Switch Input

4-14 All information subject to change without notice. (Rev. 11/05)
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION




DDEC FOR MBE900 AND MBE4000

4.2

SWITCH INPUTS RECEIVED OVER J1939 DATA LINK

Multiplexing is available for several switch inputs over the SAE J1939 Data Link. The VCU
supports this feature for the following switch inputs:

|

O

O

|

O

Cruise Control On/Off Switch

Cruise Control Set/Coast

Cruise Control Resume/Accel

Service Brake Switch

Park Brake Switch

Clutch Brake Switch

Engine Brake Switches — EBC1 Message
Two Speed Axle Switch

To use the multiplexing feature with the VCU, the parameters listed in Table 4-15 must be set

up correctly. There are three different source addresses (SA) possible for receiving the Cruise
Control message. Every switch in this message must be programmed to react on one programmed
SA. The SA is programmed by the vehicle OEM.

If an error is detected (wrong data on J1939 CC message or the message is not sent) an error is
logged. If the error is caused by wrong data or missing data, the error will be logged and will be
held active until the ignition is switched off. Cruise Control will also be disabled.
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Parameter Setting Default Parameter ID
Source Address 1 (SA1)
for receiving Switch Status 0-255 23 10109
Source Address 2 (SA2)
for receiving Switch Status 0-255 33 10110
Source Address 3 (SA3)
for receiving Switch Status 0-255 49 1011
Source Address for
receiving EBC1 Message 0-255 33 101 12
for Engine Brake Switch
0 - Hardwired
Input Configuration of 1 — SA1 0 113 11
Cruise Control On/Off 2 — SA2
3 — SA3
Input Configuration 0 - Hardwired
of Cruise Control for 1 — SA1 0 113 12
Set/Coast & Resume/Accel 2 — SA2
Switch 3 — SA3
0 - Hardwired
Input Configuration for 1 — SA1
Service Brake Switch 2 — SA2 0 11305
3 — SA3
0 - Hardwired
Input Configuration for 1 — SA1
Park Brake Switch 2 — SA2 0 11309
3 — SA3
0 - Hardwired
Input Configuration for 1 — SA1
Clutch Switch 2 — SA2 0 11315
3 — SA3
0 - Hardwired
Input Configuration for 1 - SA1 0 113 14
Dual Speed Axle Switch 2 — SA2
3 — SA3
Input Configuration for 0 - Hardwired 0 113 16
Engine Brake Switches 1 — SA EBCH1
Table 4-15 Parameters for Multiplexing
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4.3 DIGITAL OUTPUTS

The DDEC-VCU has 12 digital output pins, nine low side and three high side. The DDEC-ECU
has five digital outputs. The VCU digital output functions and their associated pins are
listed in Table 4-16.

Digital Output Function Driver VCU Connector/Pin
Air Filter Lamp Low Side 21/08
Amber Warning Lamp Low Side 21/06
Gear Out 1 High Side 15/05
Gear Out 2 High Side 15/06
Grid Heater Control _/ Engine Brake / High Side 15/10
Decompression Valve
Oil Level Lamp Low Side 21/04
Optimized Idle Active Lamp Low Side 15/11
Optimized Idle Alarm/Starter Lockout Low Side 15/12
Red Stop Lamp Low Side 21/05
Relay2 Low Side 15/9
Vehicle Power Shutdown Low Side 18/01
Wait to Start Lamp Low Side 21/07

Table 4-16 Digital Outputs

431 AMBER WARNING LAMP

The Amber Warning Lamp is illuminated for all active faults. The AWL will also flash when
an engine shutdown occurs.

Installation

This digital output circuit is designed to sink no more than 300 mA (DC) current.
The AWL is wired to pin 21/06 of the VCU.

NOTE:
This digital output is REQUIRED.
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4.3.2 GEAR OUT 1

The AT500 and MT600 transmissions require a throttle position input from the engine in order to
get an indication of the current power level at any given time. This input is used to raise the shift
points and apply the clutches more firmly with increasing engine power.

The MBE 900 engine needs to provide a digital output that switches high (Vbatt) under certain
conditions and switches open (strike through or low [ground]) under other conditions. When
switched high, the output needs to have the ability to source 0.5 amps minimum when using a
relay or 3 amps minimum if driving the modulator directly.

When Cruise Control and Road Speed Limiting are not active:

o Ifthe Gear Out 1 output is enabled, it will be disabled (open [strike through or low]) if the
engine is not running or the accelerator pedal position is <45%.

o Ifthe Gear Out 1 output is disabled, it will be enabled (switched high) when the engine is
running or the accelerator pedal position is >60%.

When Cruise Control is active or near the road speed limit:

o If the Gear Out 1 output is enabled, it will be disabled if the engine is running and the
accelerator pedal position is >60%

o If the Gear Out 1 output is disabled, it will be enabled when vehicle speed is within one (1)
mph of the cruise set speed or road speed limit speed or the percent load at the current
speed is >80%.

Installation

This digital output circuit is designed to sink no more than 1 A (DC) current.

The Gear Out 1 digital output is wired to pin 15/05 of the VCU.
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4.3.3 GRID HEATER CONTROL
This digital output controls the relay for the Grid Heater.
Installation

This digital output circuit is designed to source no more than 2.5 A (DC) current.

The Grid Heater Control digital output is wired to pin 15/10 of the VCU.
Programming Requirements and Flexibility

This digital output can be configured by VEPS/DRS or minidiag2 as listed in Table 4-17.

Parameter Setting Default Parameter ID
0 — Disable
Grid Heater 1 — Grid Heater 15/10 0 — Disable 102 06
2 — Grid Heater DDEC-ECU

Table 4-17 Grid Heater Parameters

43.4 OIL LEVEL LOW LAMP

This digital output is switched to battery ground when the oil level falls below the oil fill threshold
as read by an Oil Level Sensor. This output is used to drive a light to warn the operator. The AWL
will illuminate when an oil level fault is logged in the VCU.

Installation

A 12 or 24 volt lamp of less than 500 mA DC is needed depending on the ignition source. This
digital output circuit is designed to sink no more than 500 mA (DC) current.

The Oil Level Low Lamp is wired to pin 21/04 of the DDEC-VCU.
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4.3.5 OPTIMIZED IDLE ACTIVE LAMP

The Optimized Idle Active lamp digital output will flash at a rate of once every half second while
the idle timer is counting down, after the system has initialized. The digital output is switched to
sensor return after the idle timer has timed out and Optimized Idle has become active. The output
will be activated along with the AWL and the RSL when the ignition is cycled ON for the bulb
check. For more information on Optimized Idle, .

Installation

The OI Active Lamp is wired to the DDEC-VCU on pin 15/11.

NOTE:
This output is required for Optimized Idle.

Programming Requirements and Flexibility

This digital input must be configured by VEPS or minidiag?2 as listed in Table 4-18.

Parameter Setting Default Parameter ID
Configuration Relay 3 9 = Off _
(IWK 3) 10 = Optimized Idle Active Lamp 9 = Off 11401

Table 4-18 Ol Active Lamp Programming
Diagnostics

A Diagnostic Trouble Code (DTC) will be logged for an open or shorted circuit.
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4.3.6 OPTIMIZED IDLE ALARM

The Optimized Idle Alarm digital output is switched to sensor return to turn on the Optimized Idle
Alarm. The alarm will sound for five seconds prior to any Optimized Idle engine start. For more
information on Optimized Idle, refer to section 5.15.

Installation

The OI Alarm is wired to the DDEC-VCU on pin 15/12. The DDC part number for the OI
Alarm is 23517899.

NOTE:
This output is required for Optimized Idle.

Programming Requirements and Flexibility

This digital ouput must be configured by VEPS or minidiag? as listed in Table 4-19.

Parameter Setting Default Parameter ID

0 = Disabled

1 = Enable Starter Lockout
2 = Reserved .
Relay 1 3 = Reserved 0 = Disabled 116 01
4 = Ol Alarm

5 = Reserved

Table 4-19 Ol Active Lamp Programming
Diagnostics
A Diagnostic Trouble Code (DTC) will be logged for an open or shorted circuit.

4.3.7 RED STOP LAMP

The Red Stop Lamp (RSL) is illuminated for all active serious faults, which require the engine to
be shutdown immediately. The AWL will also flash when an engine shutdown occurs.

Installation

This digital output circuit is designed to sink no more than 300 mA (DC) current.
The RSL is wired to pin 21/05 of the VCU.

NOTE:
This digital output is REQUIRED.
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4.3.8 STARTER LOCKOUT

This digital output drives a normally closed relay which interrupts the starting signal when the
output has been activated. For additional information, refer to section 5.19, “Starter Lockout.”

Installation

This digital output circuit is designed to sink no more than 2.0 A (DC) current.
The Starter Lockout digital output is wired to pin 15/12 of the VCU.
This digital output must be configured by VEPS or minidiag2 as listed in Table 4-20.

Parameter Setting Default Parameter ID
0 = Disabled
1 = Enable Starter Lockout
2 = Reserved A
Relay 1 3 = Reserved 0 = Disabled 116 01
4 = Ol Alarm

5 = Reserved

Table 4-20 Starter Lockout Programming

4.3.9 VEHICLE POWER SHUTDOWN

This digital output actuates a relay that shuts down the rest of the electrical power to the vehicle
when an idle shutdown or engine protection shutdown occurs. For additional information,
refer to section 5.11, “Idle Shutdown.”

This function is available with the VCU only.
Installation

This digital output circuit is designed to sink no more than 2 A (DC) current.

The Accessory Bus Shutdown is wired to pin 18/01 of the VCU.
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43.10 WAIT TO START LAMP

This digital output is switched to battery ground when the Wait to Start (Cold Start) system is
active. This output is used to drive a light to alert the operator. As long as the lamp is illuminated
the engine should not be started.

Installation

A 12 or 24 volt lamp of less than 500 mA DC is needed depending on the ignition source. This
digital output circuit is designed to sink no more than 500 mA (DC) current.

The Wait to Start Lamp is wired to pin 21/07 of the VCU.
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5.1  ANTI-LOCK BRAKE/AUTOMATIC TRACTION CONTROL
SYSTEMS

Anti-lock Brake Systems (ABS) and Automatic Traction Control (ATC) systems are electronic
systems that monitor and control wheel speed during braking. The systems are compatible with
standard air brake systems. The system monitors wheel speed at all times, and controls braking
during emergency situations. Vehicle stability and control are improved by reducing wheel
lock during braking.

5.1.1 OPERATION

The DDEC-VCU transmits engine data via SAE J1587or SAE J1939. Anti-lock brake systems
monitor data on one or more of these communication links. In the event that an excessive wheel
spin is detected, the DDEC-VCU receives a message from the ABS requesting a 0% output torque
limit. The message is transmitted on SAE J1939.

SAE J1939 transmits/receives data at 250 K baud. SAE J1939 has a high bit rate so messages
reach their destination very quickly.
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5.2 COLD START

The DDEC-VCU has optional support for an electric Grid Heater for use as a cold start aid. The
Grid Heater element is operated by a high current relay. If the heater is enabled, the DDEC-VCU
will turn the Grid Heater relay on and off as required.

5.2.1 OPERATION

The cold start procedure has several states. The cold start states and outputs during a successful
engine start are listed in Table 5-1 and described in the following sections.

State Grid Heater
Wait to Start Lamp Grid Heater Relay
Initialization Off Off
Preheating On On - Preheat Time
Ready for Engine Start Off Off
Engine Starting Off Off
Post-heating Off On - Post Heat Time
Cooling Off Off Off
OFF Off Off

Table 5-1 Cold Start States and Outputs

NOTE:

If ignition switch off is detected, the DDEC-VCU remains in the current state for 5
seconds. If the ignition is switched on again, cold start proceeds. Otherwise the
DDEC-VCU changes to the cooling off state.

Initialization

When ignition is switched on and engine speed is 0 rpm, the DDEC-VCU determines preheating
time, post-heating time and the coolant switch off temperature. The preheating time is shortened
when the cold start device is not cold.

A preheating time of 0 indicates, that no cold start is needed for the following engine start. If the
preheating time is greater than 0, the DDEC-VCU enters the preheating state.

Preheating State

Engine cranking detection during preheating will stop the Preheating process and the canceling of
the Cold Start function. The Cold Start function will also be canceled when low battery voltage
codes are active.

When the Preheat time has elapsed, the Wait to Start lamp will go off and the engine is ready to
start.

All information subject to change without notice. (Rev. 11/05) 5-7
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Waiting for Engine Start

A cranking detection before the end of time waiting for start leads to the engine starting state. If
the engine does not start then Cold Start is canceled.

Engine Start
If engine start is successful or if the engine starting time ends, the post-heating state starts.
Post-heating State

When the engine start is successful, the grid heater will be switched on until the post-heating time
expires or the coolant temperature exceeds the switch off temperature.

Cooling Off

This time is used to determine the preheating time at the beginning of the next cold start.
Off

End of the Cold Start procedure, all outputs are switched off.

5.2.2 INSTALLATION

The grid heater control is performed using the DDEC-VCU high side driver output Grid Heater
Control on DDEC-VCU pin 15/10. This output can source up to 2.5 amps.

The Wait to Start Lamp is driven by a low side output on DDEC-VCU pin 21/7.
5.2.3 PROGRAMMING REQUIREMENTS AND FLEXIBILITY

The Cold Start parameters are listed in Table 5-2.

Parameter Setting Default Parameter ID Access
0 = Disabled
. 1 = Grid Heater (pin 15/10) VEPS or
Grid Heater | » _ Grig Heater (DDEC-ECU, not currently 0 010206 minidiag2
available)

Table 5-2 Cold Start Parameters
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5.2.4 DIAGNOSTICS

The digital output for the grid heater relay is monitored for high/low state conformity. At the
beginning of the preheating state and the starting state, and the first two seconds of the preheating
state, the intake air manifold temperature is measured to check if the cold start device works.

A fault code (PID 45) is recorded if one of the errors listed in Table 5-3 occurs.

Failure Action Taken
Output relay grid heater is not valid Cold Start is cancelled
Voltage drop below switch off voltage Cold Start is cancelled
No mcrgase of intake air manifold temperature during Cold Start is cancelled
preheating state

Table 5-3 Cold Start Failures and Action Taken
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5.3 CRUISE CONTROL

Cruise Control maintains a targeted speed (MPH) by increasing or decreasing fueling. The
targeted speed can be selected and adjusted with dash-mounted switches. Up to five digital inputs
are required (four for automatic transmission) for Cruise Control operation. A Vehicle Speed
Sensor (VSS) is required for Vehicle Speed Cruise Control or an output shaft speed message over
the J1939 data link.

5.3.1 OPERATION

Cruise Control will operate in Vehicle Speed Mode.

Vehicle Speed Cruise Control

Vehicle Speed Cruise is enabled when "Enable Cruise" and a Vehicle Speed Sensor (VSS) is
installed or output shaft speed is received over J1939. Engine speed and power are varied under
Vehicle Speed Cruise Control to maintain the set vehicle speed. The vehicle speed must be
above 24 mph (38 km/hr).

This type of Cruise Control is required when either of the following conditions exists:

O Vehicle Speed Limiting -- Vehicle Speed Cruise Control is mandatory if the vehicle speed
limit is programmed and Cruise Control is desired. This will prevent the DDEC-ECU from
fueling the engine at speeds greater than the vehicle speed limit.

O Automatic Transmissions -- Vehicle Speed Cruise Control must be selected if the vehicle is
equipped with an automatic transmission. This will ensure proper transmission upshifts
while in Cruise Control. Refer to the transmission manufacturer's manual for more
information and see the Vehicle Interface Harness schematic.

Cruise Control can be overridden at any time with the foot pedal if the vehicle is operating at less
than the programmed Vehicle Speed Limit.

Clutch pedal, service brake pedal, and throttle interlock input, if configured, are monitored to
abort fueling the engine in Cruise Control Active Mode if there is driver action.
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There are three Cruise Control operation modes as listed in Table 5-4.

Cruise Control Engine Fuel
Conditions Set Speed Controlled By
Mode .
Cruise Control
Cruise Control ON/OFF switch is in OFF
Off position or Cruise Control ON/OFF is 0 MPH No

switched to ON position although Cruise
Control is not allowed.

Cruise Control ON/OFF switch in ON position
and Cruise Control is allowed and set speed
Active has already been set. The set speed can Set Speed (+/-) Yes
be increased or decreased by using the
Resume/Accel and Set/Coast switches.

Cruise Control ON/OFF switch in On position
and Cruise Control formally active but not
Standby allowed anymore or no set speed has been
set after switching Cruise Control On and
Cruise Control is allowed.

Last Set speed on

Hold in Memory No

Table 5-4 Three Cruise Control Operation Modes
Engine Brakes in Cruise Control (Optional)

When there is vehicle acceleration above set speed, engine brakes (if configured) are activated to
keep the desired road speed.

Cruise Auto Resume (Optional)

The Cruise Auto Resume feature will resume Vehicle Speed Cruise Control based on the
calibration setting.

1 = Cruise Control is resumed immediately after the clutch pedal is released.

2 = Cruise Control is resumed if the clutch has been pushed twice and released within three
(3) seconds.

Smart Cruise

The Eaton® Smart Cruise® system will send a "heart beat" message on the SAE J1939 Data Link.
Manual Cruise Control and Smart Cruise will be disabled if the message is not received over the
data link or the message indicates that there is a failure in Smart Cruise. To regain manual control,
the driver must toggle the Cruise Master Switch twice within 10 seconds.

Smart Cruise must be configured by VEPS. For additional information on Smart Cruise, contact
Eaton Corporation.

This feature is available with V 14.21 software or later.
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Cruise Enable

Cruise Control is enabled, but not active when the Cruise Control Enable digital input is switched
to battery ground.

The Cruise Enable switch is a normally open switch.
Set / Coast

The Set/Coast switch is a momentary switch.

Set: Cruise Speed is set by momentarily contacting the switch to the ON position
(switching the digital input to battery ground). Cruise Control will become
active and maintain the vehicle speed present at the time.

Coast: When Cruise Control is active, the Set/Coast input can be used to reduce power
and speed by toggling the switch. Momentarily toggling and releasing the
Set/Coast switch will decrease the set point by 1.24 mph (2 km/hr) increments
for Vehicle Speed Cruise Control. Holding the Set/Coast will decrease the set
point by 1.24 mph (2 km/hr) per second. When released the Cruise Control set
point will be at the new speed.

Resume / Accel

The Resume/Accel switch is a momentary switch.

Resume: If Cruise Control has been disabled with the service brake or the clutch switch,
momentary contact to the ON position (switching the input to battery ground)
restores the previously set cruise speed.

Accel: When Cruise Control is active, the Resume/Accel input can be used to increase
power and speed by toggling the switch. Momentarily toggling and releasing the
Resume/Accel switch will increase the set point by 1.24 mph (2 km/hr) increments
for Vehicle Speed Cruise Control. Holding the Resume/Accel will increase the
set point by 1.24 mph (2 km/hr) per second (Vehicle Speed CC). When released
the Cruise Control set point will be at the new speed.
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Clutch Released (Manual Transmissions)

This input indicates that the clutch is released and is used for suspending Cruise Control and
Auto Resume.

When the clutch is released, the input is at battery ground. Cruise Control is suspended if the
clutch is pressed once. If the clutch pedal is pressed twice within three seconds, Cruise Control
is automatically resumed if Cruise Auto Resume is configured depending on the calibration
setting selected (refer to “Cruise Auto Resume”).

The digital input logic for the Clutch Switch disables Cruise Control in the unlikely event of a
broken clutch switch wire.

This switch is a normally closed switch.
Service Brake Released (Automatic and Manual Transmissions)

This input indicates that the brake is released when switched to battery ground. If the brake is
activated, then the input is not grounded and Cruise Control is suspended. Cruise Control is
resumed by using the Resume/Accel Switch.

The input logic for the Brake Switch disables Cruise Control in the unlikely event of a broken
brake switch wire.

This switch is a normally closed switch.
Throttle Inhibit Switch

This input indicates that the throttle inhibit function is active when switched to battery ground.
Cruise Control is deactivated if the throttle inhibit switch is grounded.

5-14 All information subject to change without notice. (Rev. 11/05)
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Cruise Control Modes

Separate programmable thresholds are available for increasing and decreasing set speed using
the Cruise Control switches Resume/Accel and Set/Coast. The difference between the new set
speed and road speed is limited to the programmable thresholds.

All Cruise Control modes, conditions, and action taken are listed in Table 5-5.

Cruise Control Mode

Status Change

Condition

Action Taken

Standby/Active to Off

Cruise Control ON/OFF switch is switched to
OFF position

Set Speed = 0 MPH

Off to Standby

Cruise Control ON/OFF switch is switched from
OFF to ON position

Set Speed = Set Speed

Standby to Active

Cruise Control switch is toggled to Set/Coast
position

Set Speed = Road Speed

Cruise Control switch is toggled to Resume/Accel
position and the desired road speed has already
been set (> 0 MPH)

Set Speed = Set Speed

Cruise Control switch is toggled to Resume/Accel
position and no desired road speed has been set
before (=0 MPH)

Set Speed = Road Speed

Cruise auto resume

Set Speed = Set Speed

Active

Cruise Control switch is toggled to Set/Coast
position

Set Speed = Set Speed —
Speed Step Down

Cruise Control switch is held in Set/Coast position
for more than one second

Set Speed = Set Speed —
Speed Ratio Down Time

Cruise Control switch is toggled to Resume/Accel
position

Set Speed = Set Speed +
Speed Step Up

Cruise Control switch is held in Resume/Accel
position for more than one second

Set Speed = Set Speed +
Speed Ration up Time

Cruise Control switch is not toggled

Set Speed Hold in Memory

Active to Standby

Brake switch, clutch switch toggled, vehicle
speed drops below min cruise speed

Set Speed Hold in Memory

Table 5-5

5.3.2

Cruise Control Mode Status Change

INSTALLATION

The following is a list of switches and DDEC-VCU sensors that are required for Cruise Control
operation.

0 Cruise Control ON/OFF (Switch or J1939)

Service Brake (Switch or J1939)

Clutch Released for Manual Transmission (Switch or J1939)
Set/Coast (Switch or J1939)

Resume/Accel (Switch or J1939)

]

O
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o Vehicle Speed Sensor (or J1939)

See Figure 5-1 for a diagram of the Cruise Control circuit.

TO DDEC-VCU

CONNECTOR/PIN NO.
DASH PANEL
CRUISE ENABLE
18/6 ON
SWITCH Om_
RESUME/ACCEL] ON
18/5 SWITCH A orF 0
SET/COAST ON
18/4 SWITCH| A orF 0]
21115 oN
BRAKE O\O
SWITCH L& OFF N
18/2
CLUTCH O\ONO
SWITGH LA OFF ]
BATTERY ()
VEHICLE SPEED SENSOR OR J1939 MESSAGE
15/3 SIGNAL
15/4 %
RETURN
44375
Figure 5-1 Cruise Control Circuit
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5.3.3 PROGRAMMING REQUIREMENTS AND FLEXIBILITY

To configure an engine for Cruise Control, the digital inputs listed in Table 5-6 must be selected.
These parameters can be set with VEPS, DRS or the minidiag2. Refer to section 4.1, “Digital

Inputs,” for more information.

Parameter Setting Default Paralr;eter
Enable Service Brake Input ! - E_nable 1 = Enabled 113 04
2 = Disable
0 = Hardwired
Service Brake Input 1 = Source Address 1 (SA1) _ .
Configuration 2 = Source Address 2 (SA2) 0 = Hardwired 11305
3 = Source Address 3 (SA3)
0 = Hardwired
Configuration Cruise Control 1 = Source Address 1 (SA1) _ .
On/Off Switch 2 = Source Address 2 (SA2) 0 = Hardwired 113 M
3 = Source Address 3 (SA3)
Cruise Control Set/Coast 1= Sogrc:eiecljrc(jj:;!:c: (SA1) ) _
and Resume/Accel Switches _ 0 = Hardwired 11312
Configuration 2 = Source Address 2 (SA2)
3 = Source Address 3 (SA3)
0 = Hardwired
. ) . 1 = Source Address 1 (SA1) _ .
Clutch Switch Configuration 2 = Source Address 2 (SA2) 0 = Hardwired 11315
3 = Source Address 3 (SA3)
Source Address 1 (SA1)
for Receiving Multiplexed 0 — 55 23 10109
Switch Status
Source Address 2 (SA2)
for Receiving Multiplexed 0 — 255 33 10110
Switch Status
Source Address 3 (SA3)
for Receiving Multiplexed 0 — 255 49 10111
Switch Status

Table 5-6

A Vehicle Speed Sensor must be configured for Vehicle Speed Cruise Control. Refer to section

Cruise Control Input Configuration

3.7.4, "Vehicle Speed Sensor," for additional information.
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The Cruise Control parameters listed in Table 5-7 can be set by minidiag2.

. Parameter
Parameter Description Range Default a IDete Access
Nexig™
. Minimum road speed for DDR, DDDL,
Min Road Speed Cruise Control 38 — 152 km/hr 48 km/hr 11501 DRS. VEPS,
minidiag2
Cruise Control vehicle set Ne;'gDDLDR’
Max Set Speed speed cannot be faster than | 48-152 km/hr 152 km/hr 11502 .
. DRS, VEPS,
this value. o
minidiag2
. Set Speed increment for
Cruise Set Speed | o+ 'Resume/Accel switch | 010 km/hr 2 km/hr 11503 | VEPS DRS,
Increment minidiag2
momentary press.
. Set Speed decrement for
Cruise Set Speed | o+ "set/Coast switch 0-10 km/hr 2 km/hr 11504 | VEPS, DRS,
Decrement minidiag2
momentary press.
. Set Speed increment for
Cruise Set Speed | o< ime/Accel switch 0-20 kmihrfsec | 2 kmihrisec | 11505 | VEPS: DRS,
Ramp Up . minidiag2
continuous press.
. Set Speed decrement for
Cruise Set Speed Set/Coast switch continuous | 0-20 km/hr/sec | 2 km/hr/sec 115 06 VEES.’ .DRS’
Ramp Down minidiag2
press.
0 = Disable
;ﬂzerE'lr;?tzzll?Jtch Nexiq DDR,
Enable Cruise Enables or disables the release 0 115 07 DDDL,
Auto Resume auto resume feature. _ DRS, VEPS,
2 = Enable after o
minidiag2
clutch released
twice
Enable Engine Enables or disables the . Nexiq DDR,
Brakes on Cruise | engine brakes during Cruise 0 = Disable 0 110 06 DDDL,
9 9 1 = Enable DRS, VEPS,
Control Control. N
minidiag2
Table 5-7 Cruise Control Parameters

If Smart Cruise is installed on the vehicle the parameter listed in Table 5-8 must be enabled
by VEPS, DRS or the minidiag?2.

Parameter Description Choice Default ParaIrSeter Access
Adaptive Cruise Enables/Disables 0 = Disable 0 115 10 DRS, VEPS,
Control the feature. 1 = Enable minidiag2
Table 5-8 Smart Cruise Parameter
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5.4 DIAGNOSTICS

Diagnostics is a standard feature of DDEC for MBE 900 and MBE 4000. The purpose of this
feature is to provide information for problem identification and problem solving in the form of
a code. The DDEC-ECU and DDEC-VCU continuously perform self diagnostic checks and
monitors the other system components. Information for problem identification and problem
solving is enhanced by the detection of faults, retention of fault codes and separation of active
from inactive codes.

5.4.1 OPERATION

The engine-mounted DDEC-ECU includes control logic to provide overall engine management.
System diagnostic checks are made at ignition on and continue throughout all engine operating
modes.

Sensors provide information to the DDEC-ECU and DDEC-VCU regarding various engine and
vehicle performance characteristics. The information is used to regulate engine and vehicle
performance, provide diagnostic information, and activate the engine protection system.

Instrument panel warning lights, the Amber Warning Lamp (AWL) and the Red Stop Lamp
(RSL), warn the engine operator. The AWL is an amber light and the RSL is a red light.

NOTE:

The DDEC-ECU and DDEC-VCU save error codes into memory during a six second
period after the ignition is turned off. The codes will not be stored if there is an
interruption of battery power or recycling of the ignition.

The AWL is illuminated and a code is stored if an electronic system fault occurs. This indicates
the problem should be diagnosed as soon as possible. The DDEC-VCU illuminates the AWL
and RSL and stores a malfunction code if a potentially engine damaging fault is detected. These
codes can be accessed in one of three ways:

o Using the minidiag2 diagnostic reader
0 By ProDriver® DC, Electronic Display Module (EDM), or other display
o Commercially available J1587 diagnostic tools
o Detroit Diesel Diagnostic Link® (DDDL)
There are two types of diagnostic codes:
O An active code - a fault present at the time when checking for codes

O An inactive code - a fault which has previously occurred; inactive codes are logged into the
DDEC-VCU and time stamped with the following information:

Refer to Appendix A for a list and description of diagnostic codes.
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5.5 DUAL SPEED AXLE

The Dual Speed Axle feature allows a digital input to be configured to switch between two
axle ratios for calculation of vehicle speed.

5.5.1 OPERATION

When the digital input is open the first axle ratio will be used. When the switch is grounded, the
second axle ratio will be used. The vehicle must be stopped before switching the axle ratios.

5.5.2 PROGRAMMING FLEXIBILITY & REQUIREMENTS

The digital input listed in Table 5-9 can be configured by VEPS, DRS or minidiag?2.

Description Setting Default Parameter ID

0 = Hardwired
1 = Source Address 1 (SA1)
2 = Source Address 2 (SA2)
3 = Source Address 3 (SA3)

Dual Speed Axle Switch 0 = Hardwired 113 14

Table 5-9 Dual Speed Axle Digital Input

Both axle ratios listed in Table 5-10 must also be programmed with VEPS, DRS or minidiag2.

Parameter Description Range Default Parameter ID

Axle Ratio Indicates the first axle 1.0 — 20.00 5.29 1 08 03
ratio of the vehicle.

Second Axle Indicates the second axle

Ratio ratio of the vehicle. 1.0 -20.00 529 10809

Table 5-10 Programming the Axle Ratios
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5.6 ENGINE BRAKE CONTROLS

The Engine Brake option converts a power-producing diesel engine into a power-absorbing air
compressor. This is accomplished by opening the constant throttle valve over all cylinders near
the top of the normal compression stroke and releasing the compressed cylinder charge to exhaust.
The release of the compressed air to atmospheric pressure prevents the return of energy to the
engine piston on the expansion stroke, the effect being a net energy loss. Fueling is cut off when
this occurs. The constant throttle valves are open over all cycles, not just the exhaust cycle.

5.6.1 OPERATION

A dash mounted On/Off Switch is used to enable the Engine Brake option. Engine Brake
operations are allowed only when all of the following conditions are met:

o Percent throttle = 0 except if exceeding Vehicle Speed Limit
0 Engine speed is within a programmed range

o ABS is not active (J1939)

0 Clutch pedal is released

0 Fuel quantity = 0%

o Engine is not in VSG mode

o0 Engine Brake switches are turned on

o Torque converter locked up (automatic transmission)

If all of these conditions are met, engine brake will be activated when the engine brake switches
are on low or medium (for exhaust flap Engine Brake configuration) or on low, medium or high
(for turbo Engine Brake configuration). Engine brakes will be deactivated when at least one of
these conditions is no longer met or the engine brake switch is turned back to the OFF position.

Engine Brake Engine Brake Constant Throttle Constant Throttle
Stage High Digital 9 . . and Exhaust Flap and Turbo Brake
Low Digital Input - .
Input Action Action
Off Open Open No Brakes Active No Brakes Active
1 Open Ground Constant Throttle Only Constant Throttle Only
2 Ground Open Constant Throttle and Constant Throttle +
P Exhaust Flap Turbo Brake 50%
. Constant Throttle +
3 Ground Ground Not Available Turbo Brake 100%
Table 5-11 Engine Brake Switches

Cruise Control with Engine Brake, Service Brake Control of Engine Brakes, and Engine Brake
with Vehicle Speed Limit are options for Engine Brake.
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Cruise Control with Engine Brake

The Engine Brake option can also provide Engine Brake capability when the vehicle is in Cruise
Control. For example, if the vehicle is going down hill in Cruise Control while the engine brake is
selected, the DDEC-VCU will control the amount of Engine Brake with respect to the Cruise
Control set speed. Engine brakes will be activated automatically when the road speed exceeds

a programmed maximum over-speed limit above the Cruise Control set speed. Engine brakes

are deactivated when the road speed falls under a programmed minimum over-speed limit

above the cruise set speed. Different speed limits are available for activating and deactivating
the engine brakes for low and medium braking. Cruise Control with Engine Brake can be set
with can be set by minidiag?2.

Service Brake Control of Engine Brakes

This option will allow the service brake pedal to engage the engine brakes when pressed
independent of the engine brake switch position. A digital input must be programmed for service
brake. Refer to section 4.1, “Digital Inputs” for additional information.

Engine Brakes with Road Speed Limiter
This option enables engine brake operations when the current road speed is higher than the sum of

the programmed offset and the set road speed limit. Engine brakes remain on until the road speed
is lower than the set road speed limit and the road speed governor allows fueling the engine again.

5.6.2 PROGRAMMING REQUIREMENTS AND FLEXIBILITY

Engine Brake must be specified at the time of engine order or by contacting Detroit Diesel
Technical Service.

The digital inputs listed in Table 5-12 must be configured by VEPS or minidiag2:

Description Pin Number
Engine Brake Low 18/8
Engine Brake Medium 18/9

Clutch Switch

(required for manual transmissions) 18/2

Table 5-12 Required Digital Inputs for Engine Brake Controls

Engine Brake configuration listed in Table 5-13 must be configured by VEPS or minidiag2.

Parameter Choice/Range Default Parameter ID

Engine Brake 0 = Compression Brake and Exhaust Flap (Low/Med)

Configuration 1 = Compression Brake and Turbo Brake (Low/Med/High) 0 11013
Table 5-13 Engine Brake Parameter
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Configuration for MBE 900 Compression Brake (Constant Throttle) Only

Application

The configuration parameters for Compression Brake Only applications are listed in Table 5-14.
These parameters can be configured or changed with VEPS or minidiag2.

Factor

braking

Recom-
Parameter Description Range mended | Parameter ID
Setting
0 = Engine Brake configuration with
Engine Brake Enables the type of | Compression Brake & Exhaust Flap 0 = 110 13
Configuration engine brake required | 1 = Engine Brake Configuration w/ Low/High
Compression Brake & Turbo Brake
. . 64 = Constant Throttle Valve Only
Engine Brake Mask dgtermmes 80 = Constant Throttle & Exhaust Flap
Stage 1 Mask for | which device turns on _ 64 110 14
. . 81 = Constant Throttle Valve & Turbo
Low Braking for low braking .
Brake High
Engine Brake .
Stage 1 Factor | ~actor determines the 0 - 100% 100 110 15
. amount of low braking
for Low Braking
. . 64 = Constant Throttle Valve Only
Engine Brake Mask dgtermmes 80 = Constant Throttle & Exhaust Flap
Stage 2 Mask for | which device turns on _ 64 110 16
. . . . 81 = Constant Throttle Valve & Turbo
Medium Braking | for medium braking )
Brake High
SEt;gl:z E::ﬁr Factor determines the
ge st amount of medium 0 - 100% 100 11017
for Medium brakin
Braking 9
Engine Brake Mask determines 64 f Constant Throttle Valve Only
. : 80 = Constant Throttle & Exhaust Flap
Stage 3 Mask for | which device turns on _ 64 110 18
Hiah Brakina* for hiah brakin 81 = Constant Throttle Valve & Turbo
9 9 9 9 | Brake High
Engine Brake Factor determines
Stage 3 Factor the amount of high 0 — 100% 100 11019
for High Braking braking
Endine Brake 64 = Constant Throttle Valve Only
Tre?nsmission 80 = Constant Throttle & Exhaust Flap 64 110 20
81 = Constant Throttle Valve & Turbo
Mask .
Brake High
Engine Brake Factor determines
Transmission the amount of high 0-100% 100 110 21

* The Engine Brake Stage 3 mask is used when the vehicle is exceeding the Road Speed limit. Engine Brake
Stage 3 mask should always be set to a non-zero value for engines with an engine brake. For Constant
Throttle only or Exhaust Flap applications, the Stage 3 mask must be the same value as the Stage 2 mask.

Table 5-14

DDEC-VCU Configuration Parameter for Compression Brake Only
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For DDEC-ECU software 53 (Diagnostic Version 5), the parameters listed in Table 5-15 for
Compression Brake Only applications must be set in the DDEC-ECU and the configuration

parameters listed in Table 5-14 must be set in the DDEC-VCU. These parameters can be changed
with VEPS or minidiag2.

Parameter Description Range Recomn_'nended Parameter ID
Setting
PWM1 - Enables the Exhaust ] =OV\732'£ Zligcgg:trm
Exhaust Flap Flap or Turbo Brake _ 9 0 = No Function 0 06 01
Enable on PWM1 2 = Exhaust Flap (VEPS)
3 = Exhaust Flap (minidiag2)
0 = No Function
CcI)Dn\:V l\r/tlazssi_on Enables the 1 = Not Used 2 for VEPS OR 3
np Compression brake | 2 = Compression Brake (VEPS) L 0 06 02
Engine Brake _ . for minidiag2
on PWM2 3 = Compression Brake
Enable L
(minidiag2)
0 = No Function
PWM6 Turbo Brake Sleeve 1= Not Used 0 = No Function 0 35 02
2 = Not Used
3 = Exhaust Flap
Table 5-15 DDEC-ECU Software 53 (Diagnostic Version 5) Parameters for

Compression Brake Only Applications

For DDEC-ECU software 56 (Diagnostic Version 5), the parameters listed in Table 5-16 for
Compression Brake Only applications must be set in the DDEC-ECU and the configuration

parameters listed in Table 5-14 must be set in the DDEC-VCU. These parameters can be changed
with VEPS or minidiag?2.

Parameter Description Range Recommended Parameter
P g Setting ID
PWM1 - Enables the Exhaust 1 =0V\732'tz e
Exhaust Flap Flap or Turbo Brake _ 9 0 = No Function 0 03 01
Enable on PWM1 2 = Exhaust Flap (VEPS)
3 = Exhaust Flap (minidiag2)
0 = No Function
Come '\r/<|a2ssi_on Enables the 1 = Not Used 2 for VEPS OR 3
P Compression brake | 2 = Compression Brake (VEPS) L 0 03 02
Engine Brake _ . for minidiag2
on PWM2 3 = Compression Brake
Enable L
(minidiag2)
0 = No Function
PWM6 Turbo Brake Sleeve ! f Not Used 0 = No Function 0 03 06
2 = Not Used
3 = Exhaust Flap
Table 5-16 DDEC-ECU Software 56 (Diagnostic Version 6) Parameters for

Compression Brake Only Applications
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For DDEC-ECU software 60 (Diagnostic Version 9), the parameters listed in Table 5-17 for
Compression Brake Only applications must be set in the DDEC-ECU and the configuration
parameters listed in Table 5-14 must be set in the DDEC-VCU. These parameters can be changed
with VEPS or minidiag?2.

- R mmen
Parameter Description Range ecomme ded Parameter ID
Settings
MBR 900 Exhaust 0 = No Function
Flap Enable/MBE 1 = Boost Control* _ .
PWM1 (PV1) 4000 Wastegate 2 = Not Used 0 = No Function 0 03 01
Enable 3 = Exhaust Flapt
0 = No Function
1 = EGR Valve 2 for VEPS or 3
PWM2 (PV2) EGR Value Enable 2 = Not Used for minidiag2 0 03 02
3 = Engine Braket
0 = No Function
Compression Brake 1 = Not Used 3 = Compression
PWMS (PVS) Enable 2 = Not Used Brake Enable 00305
3 = Engine Brake§
0 = No Function
1 = Not Used
MBE 4000 Turbo 2 = Not Used _ .
PWMG (PV6) Brake/Exhaust Flap 3 = Exhaust Flap or Turbo 0 = No Function 003 06
Brake Sleeve
4 = Future Grid Heater

* Only if tubo brake

T MBE 900 EGR engine

I Moved to PV5 if PV2 is used for EGR.

§ Alternative to PV2 if PV2 is used for EGR.

Table 5-17 DDEC-ECU Software 60 (Diagnostic Version 9) Configuration
Parameter for Compression Brake Only Applications - MBE 900
Engine
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Configuration for MBE 900 Compression Brake and Exhaust Brake

Applications

The configuration parameters listed in Table 5-18 for Compression Brake and Exhaust Brake
are for the MBE 906. These parameters can be configured or changed with VEPS or minidiag?2.

Factor

amount of high braking

Recom- Parameter
Parameter Description Range mended ID
Setting
0 = Engine Brake configuration w/
Engine Brake Enables the type of | Compression Brake & Exhaust flap _
Configuration engine brake required | 1 = Engine Brake Configuration w/ 0= Low/Med 11013
Compression Brake & Turbo Brake
. . 64 = Constant Throttle Valve Only
Engine Brake Mask dgtermmes 80 = Constant Throttle & Exhaust Flap
Stage 1 Mask for | which device turns on _ 64 110 14
. . 81 = Constant Throttle Valve & Turbo
Low Braking for low braking :
Brake High
Engine Brake .
Stage 1 Factor | " actor determines the 0 - 100% 100 110 15
. amount of low braking
for Low Braking
. . 64 = Constant Throttle Valve Only
Engine Brake Mask dgtermlnes 80 = Constant Throttle & Exhaust Flap
Stage 2 Mask for | which device turns on _ 80 110 16
. ; . ) 81 = Constant Throttle Valve & Turbo
Medium Braking for medium braking :
Brake High
SEt;gl:z E;iﬁr Factor determines the
ge st amount of medium 0 - 100% 100 11017
for Medium brakin
Braking g
Engine Brake Mask determines 64 f Constant Throttle Valve Only
. . 80 = Constant Throttle & Exhaust Flap
Stage 3 Mask for | which device turns on _ 80 110 18
Hiah Brakina* for hiah brakin 81 = Constant Throttle Valve & Turbo
9 9 9 9 Brake High
Engine Brake .
Stage 3 Factor g;‘gj;td;tﬁr T}";‘::kt:]e 0 — 100% 100 11019
for High Braking o 9
Engine Brake 64 = Constant Throttle Valve Only
Tre?nsmission . 80 = Constant Throttle & Exhaust Flap 64 110 20
81 = Constant Throttle Valve & Turbo
Mask .
Brake High
Engine Brake .
Transmission | Factor determines the 0-100% 100 110 21

* The Engine Brake Stage 3 mask is used when the vehicle is exceeding the Road Speed limit. Therefore the
Engine Brake Stage 3 mask should always be set to a non-zero value with engine brake. For Constant
Throttle only or Exhaust Flap applications, the Stage 3 mask must be the same value as the Stage 2 mask.

Table 5-18

DDEC-VCU Configuration Parameter for Compression and Exhaust
Brake Applications - MBE 906 Engine
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For DDEC-ECU software 53 (Diagnostic Version 5), the parameters listed in Table 5-19 for
Compression Brake and Exhaust Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table 5-18 must be set in the DDEC-VCU. These parameters
can be changed with VEPS or minidiag2.

Parameter Description Range Recommended Parameter
P 9 Setting ID
PWM1 — Enables the 0 = No Function
Exhaust Fla Exhaust Flap 1 = Wastegate Control 2 for VEPS or 3 for 0 06 01
Enable P or Turbo Brake 2 = Exhaust Flap (VEPS) minidiag2
on PWMH1 3 = Exhaust Flap (minidiag2)
0 = No Function
C(E)rxvt/tlezssi_on Enables the 1 = Not Used 2 for VEPS or 3 for
En ir?e Brake Compression 2 = Compression Brake (VEPS) minidiag2 0 06 02
9 brake on PWM2 3 = Compression Brake 9
Enable -
(minidiag2)
0 = No Function
Turbo Brake 1 = Not Used _ .
PWMe Sleeve Control 2 = Not Used 0 = No Function 03502
3 = Exhaust Flap
Table 5-19 DDEC-ECU Software 53 (Diagnostic Version 5) Configuration

Parameter for Compression and Exhaust Brake Applications - MBE

906 Engine

For DDEC-ECU software 56 (Diagnostic Version 6), the parameters listed in Table 5-20 for
Compression Brake and Exhaust Brake applications must be set in the DDEC-ECU and the

configuration parameters listed in Table 5-18 must be set in the DDEC-VCU. These parameters
can be changed with VEPS or minidiag?2.

Parameter Description Range Recommended Parameter
P 9 Setting ID
PWM1 — Enables the 0 = No Function
Exhaust Fla Exhaust Flap 1 = Wastegate Control 2 for VEPS or 3 for 0 03 01
Enable P or Turbo Brake 2 = Exhaust Flap (VEPS) minidiag?2
on PWM1 3 = Exhaust Flap (minidiag2)
PWM2 — Enables the 0 = No Function
Compression Compression 1 = Not Used 2 for VEPS or 3 for
P P 2 = Compression Brake (VEPS) > 0 03 02
Engine Brake brake on _ - minidiag2
3 = Compression Brake
Enable PWM2 L
(minidiag2)
0 = No Function
Turbo Brake 1 = Not Used _ .
PWM6 sleeve Control 2 = Not Used 0 = No Function 00306
3 = Exhaust Flap
Table 5-20 DDEC-ECU Software 56 (Diagnostic Version 6) Configuration

Parameter for Compression and Exhaust Brake Applications - MBE

906 Engine
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For DDEC-ECU software 60 (Diagnostic Version 9), the parameters listed in Table 5-21 for
Compression Brake and Exhaust Flap applications must be set in the DDEC-ECU and the
configuration parameters listed in Table 5-18 must be set in the DDEC-VCU. These parameters
can be changed with VEPS or minidiag2.

Brake/Exhaust Flap

3 = Exhaust Flap or Turbo
Brake Sleeve
4 = Future Grid Heater

_ Recommen
Parameter Description Range ecomme ded Parameter ID
Settings
MBR 900 Exhaust 0 = No Function
Flap Enable/MBE 1 = Boost Control* 2 for VEPS or 3
PWM1 (PV1) 4000 Wastegate 2 = Not Used for minidiag2 00301
Enable 3 = Exhaust Flapt
0 = No Function
1 = EGR Valve 2 for VEPS or 3
PWM2 (PV2) EGR Value Enable 2 = Not Used for minidiag2 0 03 02
3 = Engine Braket
0 = No Function
Compression Brake 1 = Not Used 3 = Compression
PWMS (PVS) Enable 2 = Not Used Brake Enable 00305
3 = Engine Brake§
0 = No Function
1 = Not Used
PWM6 (PV6) MBE 4000 Turbo 2 = Not Used 0 = No Function 0 03 06

* Only if tubo brake

T MBE 900 EGR engine

1 Moved to PV5 if PV2 is used for EGR.

§ Alternative to PV2 if PV2 is used for EGR.
DDEC-ECU Software 60 (Diagnostic Version 9) Configuration
Parameter for Compression Brake and Exhaust Flap Applications

Table 5-21

- MBE 900 Engine
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DDEC FOR MBE900 AND MBE4000

Configuration for MBE 4000 Compression Brake and Exhaust Brake

Applications

The configuration parameters listed in Table 5-22for Compression Brake and Exhaust Brake
are for the MBE 4000. These parameters can be configured or changed with VEPS or minidiag?2.

Factor

braking

Recom-
Parameter Description Range mended | Parameter ID
Setting
0 = Engine Brake Configuration w/
Engine Brake Enables the type of | Compression Brake & Exhaust Flap 0= 110 13
Configuration | engine brake required | 1 = Engine Brake Configuration with Low/Med
Compression Brake & Turbo Brake
. . 64 = Constant Throttle Valve Only
Engine Brake Mask dgtermmes 80 = Constant Throttle & Exhaust Flap
Stage 1 Mask | which device turns on _ 64 110 14
. . 81 = Constant Throttle Valve & Turbo
for Low Braking for low braking .
Brake High
Engine Brake .
Stage 1 Factor | F2ctor determines the 0 — 100% 100 110 15
. amount of low braking
for Low Braking
Engine Brake Mask determines 64 = Constant Throttle Valve Only
Stage 2 Mask which device turns on 80 = Constant Throttle & Exhaust Flap 80 110 16
for Medium for medium brakin 81 = Constant Throttle Valve & Turbo
Braking 9 | Brake High
SEtggI:Z E:cl:l:sr Factor determines the
ge st amount of medium 0 — 100% 100 110 17
for Medium brakin
Braking 9
Engine Brake Mask determines 64 = Constant Throttle Valve Only
Stage 3 Mask . . 80 = Constant Throttle & Exhaust Flap
. which device turns on _ 80 110 18
for High for hiah brakin 81 = Constant Throttle Valve & Turbo
Braking* 9 9 Brake High
Sﬁggrz E::I:sr Factor determines
%r High the amount of high 0 — 100% 100 110 19
Braking braking
Enaine Brake 64 = Constant Throttle Valve Only
Trz;qnsmission 80 = Constant Throttle & Exhaust Flap 64 110 20
81 = Constant Throttle Valve & Turbo
Mask .
Brake High
Engine Brake Factor determines
Transmission the amount of high 0-100% 100 110 21

*The Engine Brake Stage 3 mask is used when the vehicle is exceeding the Road Speed limit. Engine Brake
Stage 3 mask should always be set to a non-zero value for engines with an engine brake. For Constant
Throttle only or Exhaust Flap applications, the Stage 3 mask must be the same value as the Stage 2 mask.

Table 5-22

DDEC-VCU Configuration Parameter for Compression Brake and
Exhaust Brake Applications - MBE 4000 Engine
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For DDEC-ECU software 53 (Diagnostic Version 5), the parameters listed in Table 5-23 for
Compression Brake and Exhaust Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table 5-22 must be set in the DDEC-VCU. These parameters
can be changed with VEPS or minidiag2.

Parameter Description Range Recomn_1ended Parameter ID
Setting
Enables the 0 = No Function
PWM1 — Exhaust | Exhaust Flap or 1 = Wastegate Control 2 for VEPS or 3 0 06 01
Flap Enable Turbo Brake on 2 = Exhaust Flap (VEPS) for minidiag2
PWM1 3 = Exhaust Flap (minidiag2)
0 = No Function
C:mW leezssi_on Enables the 1 = Not Used 2 for VEPS or 3
En inpe Brake Compression 2 = Compression Brake (VEPS) for minidiag?2 0 06 02
9 brake on PWM2 3 = Compression Brake 9
Enable L
(minidiag?2)
0 = No Function
Turbo Brake 1 = Not Used _ .
PWMé Sleeve Control 2 = Not Used 0 = No Function 03502
3 = Exhaust Flap
Table 5-23 DDEC-ECU Software 53 (Diagnostic Version 5) Configuration

Parameter for Compression Brake and Exhaust Brake Applications -
MBE 4000 Engine

For DDEC-ECU software 56 (Diagnostic Version 6), the parameters listed in Table 5-24 for
Compression Brake and Exhaust Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table 5-22 must be set in the DDEC-VCU. These parameters
can be changed with VEPS or minidiag2.

Parameter Description Range Recommended | Parameter
P 9 Setting ID
Enables the 0 = No Function
PWM1 — Exhaust | Exhaust Flap or 1 = Wastegate Control 2 for VEPS or 3 0 03 01
Flap Enable Turbo Brake on 2 = Exhaust Flap (VEPS) for minidiag2
PWM1 3 = Exhaust Flap (minidiag2)
PWM2 — Enables the 0 = No Function
Compression . 1 = Not Used 2 for VEPS or 3
. Compression _ ) - 0 03 02
Engine Brake brake on PWM?2 2 = Compression Brake (VEPS) for minidiag2
Enable 3 = Compression Brake (minidiag2)
0 = No Function
Turbo Brake 1 = Not Used _ .
PWMé Sleeve Control 2 = Not Used 0 = No Function 00306
3 = Exhaust Flap
Table 5-24 DDEC-ECU Software 56 (Diagnostic Version 6) Configuration

Parameter for Compression Brake and Exhaust Brake Applications -
MBE 4000 Engine
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DDEC FOR MBE900 AND MBE4000

For DDEC-ECU software 60 (Diagnostic Version 9), the parameters listed in Table 5-25 for
Compression Brake and Exhaust Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table 5-22 must be set in the DDEC-VCU. These parameters
can be changed with VEPS or minidiag2.

Parameter

Description

Range

Recommended
Settings

Parameter ID

PWM1 (PV1)

MBE 4000
Wastegate Enable

0 = No Function
1 = Wastegate
2 = Not Used

3 = Exhaust Flap

0 = No Function

0 03 01

PWM2 (PV2)

EGR Value Enable

0 = No Function
1 = EGR Valve
2 = Not Used

3 = Engine Brake*

2 for VEPS or 3
for minidiag2

0 03 02

PWMS5 (PV5)

Compression Brake
Enable

0 = No Function
1 = Not Used
2 = Not Used
3 = Engine Braket

3 = Compression
Brake Enable

0 03 05

PWM6 (PV6)

MBE 4000 Turbo
Brake/Exhaust Flap

0 = No Function
1 = Not Used
2 = Not Used
3 = Exhaust Flap or Turbo
Brake Sleeve
4 = Future Grid Heater

3 = Exhaust Flap

0 03 06

* Moved to PV5 if PV2 is used for EGR.
T Alternative to PV2 if PV2 is used for EGR.

Table 5-25

DDEC-ECU Software 60 (Diagnostic Version 9) Configuration
Parameter for Compression Brake and Exhaust Brake Applications -
MBE 4000 Engine
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Configuration for Compression Brake and Turbo Brake Applications

The configuration parameters for Compression Brake and Turbo Brake applications are
listed in Table 5-26. These parameters can be configured or changed with VEPS or minidiag?2.

Recom- Parameter
Parameter Description Range mended D
Settings
0 = Engine Brake configuration with
Engine Brake Enablgs the type Compression Brake & Exhaust flap _
: : of engine brake _ : ! : 0 = Low/Med 110 13
Configuration required 1 = Engine Brake Configuration w/
q Compression Brake & Turbo Brake
Engine Brake Mask determines 64 i Constant Throttle Valve Only
. . 80 = Constant Throttle & Exhaust Flap
Stage 1 Mask which device turns _ 64 110 14
. . 81 = Constant Throttle Valve & Turbo
for Low Braking on for low braking .
Brake High
Engine Brake Factor determines
Stage 1 Factor the amount of low 0 — 100% 100 11015
for Low Braking braking
Engine Brake Mask determines 64 = Constant Throttle Valve Only
Stage 2 Mask which device turns | 80 = Constant Throttle & Exhaust Flap 81 110 16
for Medium on for medium 81 = Constant Throttle Valve & Turbo
Braking braking Brake High
SEtggI:Z E;iﬁr Factor determines
9 . the amount of 0 — 100% 50 110 17
for Medium . .
: medium braking
Braking
Engine Brake Mask determines 64 = Constant Throttle Valve Only
Stage 3 Mask - . 80 = Constant Throttle & Exhaust Flap
. which device turns 81 110 18
for High on for hiah brakin 81 = Constant Throttle Valve & Turbo
Braking* g 9 | Brake High
Engine Brake Factor determines
Stage 3 Factor | the amount of high 0 — 100% 100 11019
for High Braking braking
Enaine Brake 64 = Constant Throttle Valve Only
Tra?nsmission 80 = Constant Throttle & Exhaust Flap 64 110 20
81 = Constant Throttle Valve & Turbo
Mask .
Brake High
Engine Brake Factor determines
Transmission the amount of high 0-100% 100 110 21
Factor braking

* The Engine Brake Stage 3 mask is used when the vehicle is exceeding the Road Speed limit. Therefore the
Engine Brake Stage 3 mask should always be set to a non-zero value with engine brake. For Constant
Throttle only or Exhaust Flap applications, the Stage 3 mask must be the same value as the Stage 2 mask.

Table 5-26 DDEC-VCU Configuration Parameter for Compression Brake and

Turbo Brake Applications
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DDEC FOR MBE900 AND MBE4000

For DDEC-ECU software 53 (Diagnostic Version 5), the parameters listed in Table 5-27 for
Compression Brake and Turbo Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table 5-26 for Compression Brake and Turbo Brake must be set
in the DDEC-VCU. These parameters can be changed with VEPS or minidiag2.

Parameter Description Range Recommended | Parameter
P 9 Setting ID
Enables the 0 = No Function
PWM1 — Exhaust Exhaust Flap or 1 = Wastegate Control 1 0 06 01
Flap Enable Turbo Brake on 2 = Exhaust Flap (VEPS)
PWM1 3 = Exhaust Flap (minidiag2)
PWM2 — Enables the 0 = No Function
Compression : 1 = Not Used 2 for VEPS OR 3
. Compression brake _ ) L 0 06 02
Engine Brake on PWM2 2 = Compression Brake (VEPS) for minidiag2
Enable 3 = Compression Brake (minidiag2)
0 = No Function
1 = Not Used
PWM6 Turbo ggi';fols'ee"e 2 = Not Used 3 0 35 01
3 = Exhaust Flap (Turbo Brake
Sleeve)

Table 5-27 DDEC-ECU Software 53 (Diagnostic Version 5) Parameters for
Compression Brake and Turbo Brake Applications

For DDEC-ECU software 56 (Diagnostic Version 6), the parameters listed in Table 5-28 for
Compression Brake and Turbo Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table 5-26 must be set in the DDEC-VCU. These parameters
can be changed with VEPS or minidiag?2.

Recom-
Parameter Description Range mended Parameter ID
Setting
Enables the 0 = No Function
PWM1 — Exhaust Exhaust Flap or 1 = Wastegate Control 1 003 01
Flap Enable Turbo Brake on 2 = Exhaust Flap (VEPS)
PWM1 3 = Exhaust Flap (minidiag2)
PWM2 — Enables the 0 = No Function
Compression . 1 = Not Used 2 for VEPS OR
. Compression brake _ ) S 0 03 02
Engine Brake on PWM2 2 = Compression Brake (VEPS) 3 for minidiag2
Enable 3 = Compression Brake (minidiag2)
0 = No Function
1 = Not Used
PWM6 qorbo prake. 2 = Not Used 3 0 03 06
3 = Exhaust Flap (Turbo Brake
Sleeve)

Table 5-28 DDEC-ECU Software 56 (Diagnostic Version 6) Parameters for
Compression Brake and Turbo Brake Applications
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For DDEC-ECU software 60 (Diagnostic Version 9), the parameters listed in Table 5-29 for
Compression Brake and Exhaust Flap applications must be set in the DDEC-ECU and the
configuration parameters listed in Table 5-26 must be set in the DDEC-VCU. These parameters
can be changed with VEPS or minidiag2.

. R mmen
Parameter Description Range ecomme ded Parameter ID
Settings
MBR 900 Exhaust 0 = No Function
Flap Enable/MBE 1 = Wastegate _
PWM1 (PV1) 4000 Wastegate 2 = Not Used 1 = Wastegate 0 03 01
Enable 3 = Exhaust Flap*
0 = No Function
1 = EGR Valve 2 for VEPS or 3
PWM2 (PV2) EGR Value Enable 2 = Not Used for minidiag2 0 03 02
3 = Engine Braket
0 = No Function
Compression Brake 1 = Not Used 3 = Compression
PWMS (PVS) Enable 2 = Not Used Brake Enable 00305
3 = Engine Braket
0 = No Function
1 = Not Used
MBE 4000 Turbo 2 = Not Used 3 = Turbo Brake
PWM6 (PV6) Brake/Exhaust Flap 3 = Exhaust Flap or Turbo Sleeve 003 06
Brake Sleeve
4 = Future Grid Heater

*MBE 900 EGR engine

1 Moved to PV5 if PV2 is used for EGR.

1 Alternative to PV2 if PV2 is used for EGR.

Table 5-29 DDEC-ECU Software 60 (Diagnostic Version 9) Configuration
Parameter for Compression Brake and Turbo Brake Applications
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Cruise Control of Engine Brake Option

The parameters listed in Table 5-30 can be set by VEPS or minidiag?2 for the Engine Brake
option with Cruise Control.

Parameter

Description

Range

Default

Parameter
ID

Access

CRUISE CONTROL ENGINE
BRAKE

Enables or disables the
feature that allows the
engine brake to be used
while on cruise control if the
vehicle exceeds the cruise
set speed.

0 = Disable
1 = Enable

110 06

VEPS, Nexiq
DDR, DDDL,
DRS, or
minidiag2

MAX CRUISE OVERSPEED
FOR LOW ENGINE BRAKE

Engine Brake LOW wiill

be activated when the
road speed exceeds the
maximum over speed limit
above the cruise set speed.

0-48 km/hr

5 km/hr

11007

VEPS, DRS,
minidiag?2

MIN CRUISE OVERSPEED
FOR LOW ENGINE BRAKE

Engine Brake LOW will

be deactivated when the
road speed falls under the
minimum over speed limit
above the cruise set speed
for engine brake low.

0-48 km/hr

2 km/hr

11008

VEPS, DRS,
minidiag?2

MAX CRUISE OVERSPEED
FOR HIGH ENGINE BRAKE

Engine Brake HIGH will

be activated when the
road speed exceeds the
maximum over speed limit
above the cruise set speed.

0—-48 km/hr

10 km/hr

110 11

VEPS, DRS,
minidiag2

MIN CRUISE OVERSPEED
FOR HIGH ENGINE BRAKE

Engine Brake HIGH will
be deactivated when the
road speed falls under the
minimum over speed limit
above the cruise set speed
for engine brake low.

0—48 km/hr

6 km/hr

11012

VEPS, DRS,
minidiag?2

MAX CRUISE OVERSPEED
FOR MED ENGINE BRAKE

Engine Brake MED/HIGH
will be activated when the
road speed exceeds the
maximum over speed limit
above the cruise set speed.

0-48 km/hr

5 km/hr

11010

VEPS, DRS,
minidiag?2

MIN CRUISE OVERSPEED
FOR MED ENGINE BRAKE

Engine Brake MED/HIGH
will be deactivated when the
road speed falls under the
minimum over speed limit
above the cruise set speed
for engine brake low

0-48 km/hr

7 km/hr

11009

VEPS, DRS,
minidiag?2

Table 5-30

Cruise Control Engine Brake Parameters
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Engine Brake Option with Service Brake

The parameter listed in Table 5-31 can be set by VEPS, DRS, Nexiq DDR, DDDL, or minidiag2.

Parameter Description Choice Default Paralrgeter
When this function is
. . enabled, an input from the .
Engine Brake Service service brake is required in 0 _ Disable 0 110 03
Brake Enable . . 1 = Enable
order to activate the engine
brake.
Table 5-31 Service Brake Control of Engine Brake Parameter
Engine Brakes Option with Minimum KPH
The minimum KPH for the Engine Brakes option is listed in Table 5-32.
Parameter Description Range Default Paralr[r;eter Access
Minimum Road Speed | The minimum vehicle SS)SE DDDRF;
for Engine Brake speed required before 0-200 km/hr 0 km/hr 110 04 VEP:S or ’
Operation engine braking will occur. L
minidiag2
Engine Speed Min RPM | Minimum engine speed for | 4,54 ppy | 1100 RPM | 1 10 01 | VEPS: DRS,
engine brake operation minidiag2

Table 5-32

Minimum KPH for Engine Brakes Option

Engine Brake Option with Vehicle Speed Limit

Engine Brake with vehicle speed limiting can be configured by Nexiq DDR, DDDL, DRS, VEPS
or minidiag2 as listed in Table 5-33.

Parameter Description Range Choice Default Paralrseter
Road Speed Offset to turn on engine

Limiting With | brakes when the road speed 0—48 km/hr 0 = Disable 5 km/hr 110 05
Engine Brake limit is exceeded.

Table 5-33

Vehicle Speed Limiting for Engine Brake Option

5.6.3 INTERACTION WITH OTHER FEATURE

DDEC for MBE 900 and MBE 4000 will respond to requests from other vehicle systems via the
J1939 data link to disable or enable engine brake.

5-38

All information subject to change without notice. (Rev. 11/05)

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

5.7 ENGINE PROTECTION

DDEC for MBE 900 and MBE 4000 engine protection system monitors all engine sensors and
electronic components, and recognizes system malfunctions. If a critical fault is detected, the
Amber Warning Lamp (AWL) and Red Stop Lamp (RSL) illuminate. The malfunction codes are
logged into the memory of the DDEC-ECU.

The standard parameters which are monitored for engine protection are:
o Low coolant level
o High coolant temperature
o Low oil pressure

o High air inlet temperature

5.7.1 OPERATION

Engine protection is a vital part of DDEC-ECU/DDEC-VCU programming and software. The
DDEC-ECU monitors coolant level, various pressures and temperatures, and compares these
parameters against the allowable limits to determine when a critical fault is reached. The AWL is
illuminated and a code logged if there is an electronic system fault. This indicates the problem
should be diagnosed as soon as possible. The DDEC-VCU illuminates the AWL and RSL and
stores a malfunction code if a potentially engine damaging fault is detected. Once a critical fault
is reached, the AWL and RSL are illuminated and a 60 or 30 second timer starts a countdown

to the desired level of protection. The AWL will flash for 20 seconds (programmable) and the
RSL will flash for 10 seconds (programmable) before the engine shuts down. The flashing will
occur only if shutdown is enabled. Temperature and pressure limits are established in the engine's
calibration and may differ slightly from one engine model to another.

Engine protection consists of different protection levels:
o Rampdown (Derate)

o Rampdown (Derate)/Shutdown

All information subject to change without notice. (Rev. 11/05) 5-39
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Rampdown (Derate)

The AWL and RSL illuminate if a fault is detected. The DDEC-ECU can reduce torque.
See Figure 5-2 and Figure 5-3. No shutdown will occur.

OPERATING
TORQUE
AWL & RSL ON
_____________ RAMPDOWWN
TIME
46296
Figure 5-2 Rampdown Option
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|
AWLON |
|
|
|
OPERATING :
TORQUE |
|
|
|
|
|
|
|
|
|
1
MINIMUM TORQUE !
|
|
|
|
|
—p |
INCREASING COOLANT TEMPERATURE
1
| TEMPERATURE BASED |
| PROTECTION |
42947
Figure 5-3 Coolant Overtemperature Rampdown (Derate)
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Shutdown

The engine shuts down 60 seconds after the RSL is illuminated for coolant level or coolant
temperature. The engine shuts down 30 seconds after the RSL is illuminated for oil pressure (see
Figure 5-4). (The initial torque and/or speed which is used for reduction, is the torque and/or
speed which occurred immediately prior to the fault condition.) The Stop Engine Override Switch
is available to prevent engine shutdown at the operator's discretion.

OPERATING
TORQUE

AWL & RSLON

RAMPDOVWN

SHUTDOWN

t=60S
TIME BASED =30S (OIL PRESSURE)

=30S (DP
SHUTDOWN (DPF) 4005

Figure 5-4 Engine Shutdown
See Figure 5-5 for coolant temperature.

An SEO Switch is required when this engine protection option is selected. Refer to section 5.7.2.
The SEO options are available to prevent engine shutdown at the operator's discretion.
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ENGINE OPERATING |
TORQUEATAWL |
AWL FACTORY SET |
I
PN - O S
TORQUE : FACTORY SET
I
}
SEO
I
\ STOP ENGINE
, OVERRIDE WILL
. RESET 60
| SECOND TIMER
MINIMUM % OF OPERATING
TORQUE AT AWL !
I
I
I
I
: SHUTDOWN
— I
INCREASING COOLANT TEMRERATURE
:
t=60S
TEMPERATURE BASED | TIME BASED
PROTECTION | SHUTDOWN
42944
Figure 5-5 Coolant Overtemperature and Rampdown/Shutdown Protection

with Stop Engine Override
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5.7.2 STOP ENGINE OVERRIDE OPTION

The Stop Engine Override Switch is used for a momentary override. The DDEC-ECU will record
the number of times the override is activated after a fault occurs.

Momentary Override - An SEO switch is used to override the shutdown sequence (see Figure
5-6). This override resets the 60 second (30 seconds for oil pressure) shutdown timer, restoring
power to the level when the RSL was illuminated. The switch must be recycled after five seconds
to obtain a subsequent override.

STOP ENGINE AMBER RED STOP
OVERRIDE SWITCH WARNING LAMP
vy
~ — T~
\ j < ~

42943

Figure 5-6 Typical SEO Switch and Warning Lamps

NOTE:
The operator has the responsibility to take action to avoid engine damage.
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5.7.3

PROGRAMMING FLEXIBILITY

All DDEC-ECUs are programmed with pressure, temperature, and level protection limits.

The level of protection can be one of the two engine protection features (Warning, or

Rampdown/Shutdown) for each parameter monitored by the DDEC-ECU. These can be set
with VEPS or minidiag?2.

DDEC for MBE 900 and MBE 4000 engine protection system parameters are listed in Table 5-34 .

Parameter

Parameter Description Choice/Range Default D Access
Enable Engine Enable/Disable . Nexiq DDR,
: . 0 = Disable _ DDDL, DRS,
Protection Shutdown shutdown for high _ 1 = Enable 118 01
1 = Enable VEPS, or
on Coolant Temperature | coolant temperature L
minidiag2
Enable Engine Enable/Disable 0 = Disable SSSE %?;é
Protection Shutdown shutdown for low coolant _ 0 = Disable 118 02 : ’
1 = Enable VEPS, or
on Coolant Level level L
minidiag2
Enable Engine Enable/Disable . Nexiq DDR,
: . 0 = Disable _ DDDL, DRS,
Protection Shutdown shutdown for low oil _ 1 = Enable 11003
. 1 = Enable VEPS, or
on Oil Pressure pressure o
minidiag2
. . Time after an engine
Engine Prote'ctlon protection event the 1-120 sec 60 sec 118 05 VEPS or
Shutdown Time . . minidiag2
engine will shutdown.
Engine Protection Time after an oil pressure VEPS or
Shutdown Time for engine protection event 1-120 sec 30 sec 118 06 o
- ; . minidiag2
Oil Pressure the engine will shutdown.
Holds the count of
Enat?le Counter. for shutdown overrides that VEPS, DRS or
Engine Protection 0-255 0 118 07 -
. have occurred (Reset minidiag2
Overrides - .
with minidiag2)
AWL Engine Protection | 1me for the AWL to flash VEPS, DRS or
) before the shutdown 3-120 sec 20 sec 118 08 O
Shutdown Time minidiag2
occurs
RSL Engine Protection | 1'me for the RSL to flash VEPS, DRS or
! before the shutdown 3-120 sec 10 sec 118 09 O
Shutdown Time minidiag2
occurs
Table 5-34 Engine Protection
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5.8 ENGINE STARTER CONTROL

MBE engine starters may be enabled by either the ignition-run key switch (KL-50) (see Figure
5-7) or the DDEC-ECU (see Figure 5-8).

BATT + —

TO
STARTER
SOLENOID

KEYSWITCH RUN/START (K50)

SR\ |7

_____ | 1
STARTER RELAY =

44382
Figure 5-7 Key Switch Starter Control
- - ==
BATT + — —— 1
| | TO
| STARTER
/ | SOLENOID
I ]
DDEC- | CAN | DDEC- |16/12 |
vCuU ECU 00—
P oo
\ STARTER RELAY ——
21/2l 12/1 16/15 16/8 -
e o_|IGNITION (K15)
RUN/START (K50) :
44383

Figure 5-8 DDEC-ECU Starter Control
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5.8.1

The Engine Starter Control settings are listed in Table 5-35.

PROGRAMMING REQUIREMENTS AND FLEXIBILITY

Parameter Parameter
De- Parameter ID ID D
Parameter Settings fault goDﬂEwcarEecsu?’ DDEC-ECU | DDEC-ECU
Software 56 | Software 56
0 = Starter activated via
Starter Type DDEC-ECU
(JE / KB) 1 = Starter activated via key 0 00609 00103 00103
switch
Table 5-35 Engine Starter Control Settings
NOTE:

If the parameter is set for DDEC-ECU Starter Control and the starter is wired for Key
Switch control, the engine will crank but will not start.
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5.9 FAN CONTROL

The purpose of the Fan Control feature is to electronically control engine cooling fan activation
and to provide a load for vehicle retardation, when required. DDEC for MBE 900 and MBE
4000 Fan Controls are designed to optimally control the engine cooling fan(s) based on engine
cooling requirements. Fan Controls are designed to use other system inputs such as A/C pressure
switches and operator requested fan operation.

NOTE:
Fan Controls are required for some on-highway truck and on-highway bus applications.

5.9.1 OPERATION

The DDEC-ECU continuously monitors and compares the coolant, oil, and intake manifold air
temperature, engine torque, engine operation mode, and various optional inputs to calibrated
levels stored within the DDEC-ECU. These limits are factory configured based on application.

When these temperature levels exceed the preset fan ON temperature value, the DDEC-ECU will
enable the fan control digital output(s) that activate the fan. The fan will remain on, cooling

the engine with the increased air flow until the temperature levels reach the preset fan OFF
temperature. At this point, the DDEC-ECU will switch fan control to battery ground, which will
activate the fan, effectively maintaining the coolant or intake manifold air temperature between
the two preset levels.

DDEC for MBE 900 and MBE 4000 provides fan control for four different fan configurations:
o Single fan (refer to section 5.9.2, page 5-50)
o0 Dual fans (refer to section 5.9.3, page 5-52)
o Two-speed fan (refer to section 5.9.4, page 5-54)
O Variable speed single fan (PWM) (refer to section 5.9.5, page 5-56)

NOTE:
The MBE 900 on-highway engine cannot be configured for a two-speed fan due to the
PV3/PV4 splice contained in the engine harness.

NOTE:

When the manifold air temperature or coolant temperature reaches the alarm limit,
the AWL will illuminate and the fan will be enabled. The DDEC-ECU fan threshold
parameters must be set below the alarm limits to insure the fan is enabled before the
alarm level is reached.
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5.9.2 SINGLE FAN

The single-fan control uses one digital output to drive a single-speed fan. The digital output is
called Fan Control #1. Fan Control #1 is deactivated to turn the fan OFF. The fan remains ON
for a minimum of 10 seconds when turned ON. The fan output will not be enabled until five
seconds after the engine has started.

I';I;Tftjtput circuits are designed to sink no more than 2.0 A (DC) current.
Fan Control #1 is enabled (grounded) when at least one of the following conditions occur:
o Coolant temperature above factory set levels
o Intake manifold temperature above factory set levels
o Air conditioner is active (OEM supplied A/C switch is opened) — optional
o Coolant, or intake manifold air temperature sensor fails
o Engine Brake is active at high level
o Fan Control Override Switch is enabled
o VSG is enabled and active — optional

The digital inputs and outputs for a single fan are listed in Table 5-36.

. Engine
Fan Fan Control A/C Input | VSG Active Override Brake Primary Control
State Output 1 Input
Status
Not in High Intake Manifold or
Off Open Grounded Off Open Mode Coolant Temperature
Not in High Intake Manifold or
On Grounded Grounded Off Open Mode Coolant Temperature
On Grounded Don't Care Don't Care Don't Care Don't Care Sensor Fault
On Grounded Open Don't Care Don't Care Don't Care A/C Switch
On Grounded Don't Care On Don't Care Don't Care VSG Active
On Grounded Don't Care Don't Care Grounded Don't Care Fan Override Switch
On Grounded Don't Care Don't Care Don't Care High Mode Engine Brake High
Table 5-36 Single Fan Digital Inputs and Outputs
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Single Speed Fan Installation

This section provides a schematic of the specific connection from the DDEC-ECU to the fan. See
Figure 5-9 for the EGR engines and Figure 5-10 and Figure 5-11 for the non-EGR engines.

To [ 1815 - FAN OVERRIDE o/
DDEC.VCU/ o BATTERY GND
ADM2 | __18/14 - A/C STATUS o—0 BATTERY GND
TO 3-PIN 3 - FAN CONTROL #1 (PV3 AND PV4) AN

PIGTAIL — = - - =
ON EH I

CONNECTOR | —
|
|

?Sgﬁmiﬁ\l 928-402-452 1-PV HIGH SIDE SUPPLY
TYCO P/N: 1-962916-1
SEAL Bl
TYCO P/N: 8289051 = = = = = =
CAVITY PLUG

TYCO P/N: 828922-1

44369

Figure 5-9 Single Speed Fan (Fan Type 4) — MBE 900 EGR Engine and MBE
4000 EGR Engine

TO 18/15 - FAN OVERRIDE
DDEC-VCU

o/ O BATTERY GND

18/14 - A/IC STATUS
O~ O—————— BATTERY GND

TO 8-PIN B - FAN CONTROL #2 (OPTIONAL*)

PIGTAIL |
ON EH A- FAN CONTROL #1 (PV3)

CONNECTOR |

DDC P/N: 12047931

TERMINAL I
i
|

DDC P/N: 12045773
SECONDARY LOCK D - PV HIGH SIDE SUPPLY

DDC P/N: 12047936 L~

v o — ool

*FAN CTRL #2 REQUIRED IF CURRENT DRAW
IS GREATER THAN 2.0 AND LESS THAN 4.0A
44368

Figure 5-10 Single Speed Fan (Fan Type 4) — MBE 4000 Non-EGR Engine
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TO 18/15 - FAN OVERRIDE

DDEC-VCU/
ADM2 18/14 - A/IC STATUS

O/ O—— BATTERY GND
O~ O—— BATTERY GND

TO 3-PIN 3 - FAN CONTROL #1 (PV3) FAN
PIGTAIL - = - -=

ON EH |
CONNECTOR —

-EF(E)S,&RZ_N' 928-402-452 1 - PV HIGH SIDE SUPPLY |
TYCO P/N: 1-962916-1
SEAL — |
TYCOP/N: 8280051 = = = = =
CAVITY PLUG

TYCO P/N: 828922-1

44424

Figure 5-11 Single Speed Fan (Fan Type 4) — MBE 900 Engine

Compatible fans may be obtained from several vendors.

5.9.3 DUAL FANS

Dual fans and two-speed fans are not available for the MBE 4000 EGR engine and the MBE 900
EGR engine due to the PV3/PV4 splice in the Engine Harness. The splice is required to meet
current requirements of single-speed Horton fans.

This configuration uses two digital outputs, Fan Control #1 and Fan Control #2, to drive two
separate single-speed fans. Fan Control #1 and Fan Control #2 are opened to turn OFF each fan
respectively. The fan remains on for 30 seconds whenever it is turned ON. The fan outputs will
not be enabled until five seconds after the engine has started.

NOTE:
Fan output circuits are designed to sink no more than 2.0 A (DC) current.

The two fans are independent of one another and are controlled by different conditions. Both
fans will be activated when either the Fan Control Override is enabled or when the conditions are
met for Fan Engine Brake.
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Fan Control #1 is enabled (grounded) when at least one of the following conditions occur:

O

O

]

O

Intake manifold or coolant temperature above factory set levels

Intake manifold or coolant temperature sensor fails

Air conditioner is active (OEM supplied A/C switch is opened) — optional
Engine Brake level is active at high level

Fan control override switch is enabled

VSG is enabled and active — optional

Fan control #2 is enabled (grounded) when one of the following conditions occur:

o0 Intake manifold or coolant temperature above DDC factory set levels

o0 Intake manifold or coolant temperature sensor fails

o Engine Brake level is active at high level

o Fan control override switch is enabled

o VSG is enabled and active — optional

The digital inputs and outputs for dual fans are listed in Table 5-37.

Fan Fan . Engine
Fan i
Stgte Control Control | A/C Input S\tlastﬁs O\I/:nl'::ie Brake Primary Control
Output 1 | Output 2 P Status

1-On Grounded | Grounded | Grounded Off Open Not in High Engine Temperature
2-On Mode Sensors
1-On Not in High Engine Temperature
2.0ff Grounded Open Grounded Off Open Mode Sensors
1-Off Not in High Engine Temperature
2:0n Open Grounded | Grounded Off Open Mode Sensors
1-Off Not in High Engine Temperature
2.0Off Open Open Grounded Off Open Mode Sensors
1-On Not in High
2.0ff Grounded Open Grounded Off Open Mode Sensor Fault Low
;:8: Grounded | Grounded | Don't Care | Don't Care | Don't Care | Don't Care Sensor Fault High
;:8: Grounded | Grounded Open Don't Care | Don't Care | Don't Care A/C Switch
;:8: Grounded | Grounded | Don't Care | Don't Care Open Don't Care Fan Override Switch
;8: Grounded | Grounded | Don't Care | Don't Care | Don't Care | High Mode Engine Brake
;:8: Grounded | Grounded | Don't Care Active Don't Care | Don't Care VSG Status

Table 5-37 Dual Fans Digital Inputs and Outputs
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Dual Fans Installation

See Figure 5-12 for fan installation for the non-EGR MBE 4000 engine. The EGR MBE 4000
does not support dual fans.

10 |_18/15 - FAN OVERRIDE o/ BATTERY GND
o——
DDEC-VCU 18/14 - A/C STATUS o BATTERY GND
[ A - FAN CONTROL #1 (PV3
TO 8-PIN (FV3) |
PIGTAIL
ON EH _—
CONNECTOR B - FAN CONTROL #2 (PV4) L
DDC P/N: 12047931 /
TERMINAL
DDC P/N: 12045773
SECONDARY LOCK
DDC P/N: 12047936 — D - PV HIGH SIDE SUPPLY
44370

Figure 5-12 Dual Fan (Fan Type 6) — MBE 4000 Non-EGR Only

5.9.4 TWO-SPEED FAN

This configuration uses two digital outputs, Fan Control #1 and Fan Control #2, to drive a
two-speed fan. When Fan Control #1 output is grounded, the fan operates in low-speed mode.
When Fan Control #1 and Fan Control #2 are both grounded, the fan operates in high-speed
mode.

NOTE:

Fan output circuits are designed to sink no more than 2.0 A (DC) current.

Fan Control #1 is enabled (grounded) when at least one of the following conditions occur:
o Coolant temperature above factory set levels

o Intake manifold air temperature above factory set levels
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Fan control #2 is enabled (grounded) when one of the following conditions occur:

o Coolant temperature above factory set levels

o Intake manifold air temperature above factory set levels

o Coolant, or intake manifold air temperature sensor fails

o Air conditioner is active (OEM supplied A/C switch is opened) — optional

o Engine Brake level is active at high level

o Fan control override switch is enabled

o VSG enabled and active — optional

The digital inputs and outputs for a two-speed fan are listed in Table 5-38.

Fan Fan . Engine
SFt::le Control Control | A/C Input S\::tﬁs O\Il:r:::ie Brake Primary Control
Output 1 | Output 2 P Status
Not in High Engine Temperature
Off Open Open Grounded Off Open Mode Sensors
Low Grounded Open Grounded Off Open Not in High Engine Temperature
Mode Sensors
High Grounded | Grounded | Grounded Off Open Notin High Engine Temperature
Mode Sensors
Low Grounded Open Grounded Off Open No,tv:gdl-élgh Sensor Fault Low
High Grounded | Grounded | Don't Care | Don't Care | Don't Care | Don't Care Sensor Fault High
High Grounded | Grounded Open Don't Care | Don't Care | Don't Care A/C Switch
High Grounded | Grounded | Don't Care | Don't Care Open Don't Care Fan Override Switch
High Grounded | Grounded | Don't Care | Don't Care | Don't Care | High Mode Engine Brake
High Grounded | Grounded | Don't Care Active Don't Care | Don't Care VSG Status
Table 5-38 Two-speed Fan Digital Inputs and Outputs
All information subject to change without notice. (Rev. 11/05) 5-55

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION




FEATURES

Two-speed Fan Installation

See Figure 5-13 for two-speed fan installation for MBE 4000 non-EGR engines. MBE 4000
EGR engines do not support two-speed fans.

TO 18/15 - FAN OVERRIDE

o/o——————— BATTERY GND

vCu 18/14 - AIC STATUS O—O———— BATTERY GND

R ——

B - FAN CONTROL #2

TO 8-PIN
PIGTAIL

ON ESH A - FAN CONTROL #1

CONNECTOR

DDC P/N: 12047931
TERMINAL D - PV HIGH SIDE SUPPLY
DDC P/N: 12045773

SECONDARY LOCK
DDC P/N: 12047936 . === = =

|

42952

Figure 5-13 Two-speed Fan ( Fan type 0 or 1) - MBE 4000 Non-EGR Engine

5.9.5 VARIABLE SPEED SINGLE-FAN

DDEC for MBE 900 and MBE 4000 uses a pulse width modulated (PWM) output to drive
a variable speed fan.

The fan may be enabled by specific engine temperature sensors and various other inputs. The fan
will ramp up to the requested speed in order to reduce noise, shock-loading, and belt slippage. If
the fan is turned on for any reason other than high temperature, it will ramp up to the full fan
speed (i.e. 5% or 10% duty cycle, application dependent). A decrease in fan speed will occur
after a short time delay and will step down to the value dictated by the highest sensor request. If
the A/C switch is opened, the fan will increase speed at the ramp rate until it is at a maximum.
After the A/C switch is grounded the fan will remain on for a short time delay and then turn off.

NOTE:
Fan output circuits are designed to sink no more than 2.0 A (DC) current.
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The PWM output is initiated when at least one of the following conditions occur:

o Intake manifold or coolant temperatures above factory set limits

O Air conditioner is active (OEM supplied A/C switch is opened) — optional

o0 Intake manifold or coolant temperature sensor fails

o Fan Control Override Switch is enabled

O VSG is enabled and active — optional

The digital inputs and outputs for PWM fan control are listed in Table 5-39.

. Engine
Fan State PWM Output A/C Input VsG Override Brake Primary Control
Status Input
Status
Open Not in High Engine Temperature
Off >31% Duty Cycle Grounded off Open Mode Sensors
On Modulated Grounded Off Open Not in High Engine Temperature
Mode Sensors
Not in High
On Modulated Grounded Off Open Mode Sensor Fault
Grounded Not in High
Max Speed <6% Duty Cycle Grounded Off Open Mode Sensor Fault
Grounded ' ' ' ;
Max Speed <6% Duty Cycle Open Don't Care Don't Care Don't Care A/C Switch
Grounded . . ' : ;
Max Speed <6% Duty Cycle Don't Care Don't Care Open Don't Care Fan Override Switch
Grounded . ' ' ; i
Max Speed <6% Duty Cycle Don't Care Don't Care Don't Care High Mode Engine Brake
Grounded . . ' '
Max Speed <6% Duty Cycle Don't Care Active Don't Care Don't Care VSG Status
Table 5-39 PWM Fan Control Digital Inputs and Outputs
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Installation

See Figure 5-14 and Figure 5-15 for variable-speed fan installation.

18/15 - FAN OVERRIDE

TO
DDEC-VCU

18/14 - A/C STATUS

o/ O——— BATTERY GND

TO 8-PIN
PIGTAIL
ON EH

CONNECTOR

DDC P/N: 12047931
TERMINAL

DDC P/N: 12045773
SECONDARY LOCK
DDC P/N: 12047936

A-FAN CONTROL #1 (PV3)

O~ O——  BATTERY GND

D - PV HIGH SIDE SUPPLY

—_— —_— —_— —_— — =

44372
Figure 5-14 Variable Speed Fan (Fan Type 5) — MBE 4000
To[ 18/15 - FAN OVERRIDE C)/
o——
DDEC-VCU/ BATTERY GND
ADM2 18/14 - A/IC STATUS T BATTERY GND
TO 3-PIN 3 - FAN CONTROL #1 (PV3 AND PV4) EAN
PIGTAIL - — —| - — _I
ON EH |
CONNECTOR | — I
-EF(E)S,\(A:R,Z_N' 928-402-452 1 - PV HIGH SIDE SUPPLY | [
TYCO P/N: 1-962916-1 |
SEAL |
TYCOPN: 8289051 === = =
CAVITY PLUG
TYCO P/N: 828922-1
44369
Figure 5-15 Variable Speed Fan (Fan Type 5) — MBE 900
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5.9.6 PROGRAMMING REQUIREMENTS AND FLEXIBILITY

The DDEC-VCU fan control parameters are listed in Table 5-40 are set by VEPS or minidiag?2.

o . Parameter
Parameter Description Choice/Range Default IDe e
Fan Activation on Enables/Disables fan activation 0 = Disable 0 119 01
Engine Brake when engine brakes are on high. 1 = Enable
N Enables/Disables fan activation 0 = Disable
Fan Activation on VSG when VSG is active 1 = Enable 0 119 05
Fan Activation on Enables/Disables fan activation 0 = Disable 0 119 03
A/C Status when the air conditioning is on. 1 = Enable
0 = LIM2
Enable Fast Idle on A/C* Enable A/C logic for Fast Idle 1 = Fast Idle on A/C 0 106 01
and Fan & Neutral
2 = Fast Idle on A/C

* Parameter 1 06 02 Fast Idle Speed defaults to 600 rpm
Table 5-40 Fan Control Parameters
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For DDEC-ECU software 53 (Diagnostic Version 5), the parameters listed in Table 5-41 for Fan
Control must be set in the DDEC-ECU and the configuration parameters listed in Table 5-40 must

be set in the DDEC-VCU with VEPS or the minidiag2.

Parameter Description Choice/Range Default Paralrgeter
0 = Linnig Clutch — Two Speed (on-highway)
1 = Linnig Clutch — Two Speed (off-highway)
2 = Electronically Controlled Viscous Fan —
Enables Fan Variable Speed w/ Fan Speed Sensor
Fan Control Control 3 = Hydrostatic Fan — Variable Speed 02802
4 = Horton Clutch — Single Speed (Hydrostatic)
5 = Hydrostatic Fan — Variable Speed
6 = Hydrostatic Fan — Dual Fans
Enable/Disable 0 = Disable
PV3 Enable Output 3 1 = Enable 0 0 06 03
Enable/Disable 0 = Disable
PV4 Enable Output 4 1 = Enable 0 0 06 04
Fan Coolant Temp
Fan, Step 1 | T eshold for 1 or 0-97°C 96°C 0 36 01
Coolant Temp
2—speed Fan
Fan Coolant Temp
Fan, Step 2 | 1 ochold for 1 o 0-100°C 96°C 0 38 01
Coolant Temp .
2-speed Fan
Fan, Step 1 Fan Manifold (MB7EO4C(:)OO)
Manifold Air Threshold for 1 0-150°C 75°C 03701
Temp or 2—speed Fan (MBE 900)
Fan, Step 2 Fan Manifold (MB7IE()4%OO)
Manifold Air Threshold for 1 0-150°C 75°C 0 39 01
Temp or 2—speed Fant (MBE 900)

* For 1—speed installation this parameter should be set to the value in 0 36 01
1 For 1—speed installation this parameter should be set to the value in 0 37 01

Table 5-41 Fan Control Software 53 (Diagnostic Version 5) Fan Control
Parameters
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For DDEC-ECU software 56 (Diagnostic Version 6), the parameters listed in Table 5-42 for Fan
Control must be set in the DDEC-ECU and the configuration parameters listed in Table 5-40 must
be set in the DDEC-VCU.

—_ . Parameter
Parameter Description Choice/Range Default a ID te
0 = Linnig Clutch — Two Speed (on-highway)
1 = Linnig Clutch — Two Speed (off-highway)
2 = Electronically Controlled Viscous Fan —
Enables Fan Variable Speed w/ Fan Speed Sensor
Fan Control Control 3 = Hydrostatic Fan — Variable Speed 004 01
4 = Horton Clutch — Single Speed (Hydrostatic)
5 = Hydrostatic Fan — Variable Speed
6 = Hydrostatic Fan — Dual Fans
Enable/Disable 0 = No Function
PV3 Enable Output 3 1 = 1-speed Fan 0 00303
Enable/Disable 0 = No Function
PV4 Enable Output 4 1 = 2-speed Fan or Horton Fan 0 00304
Tr?r\lggEZI;r;n Fan Coolant Temp
Threshold for 1 or 0-97°C 96°C 004 02
Coolant Temp > speed Fan
Speed 1 P
Tr?rvc\a”stﬁrc;k?r;n Fan Coolant Temp
Threshold for 1 or 0-100°C 96°C 004 04
Coolant Temp >_speed Fan
Speed 2 P
?hwlj;c;:;g Fan Air Intake 70°C
on Air Intake | 1emP Threshold 0-150°C (MBE 4000) [ o4 3
Temp Speed for 1 or 2—speed 75°C
p1 P Fan (MBE 900)
?;";ﬁ;};g Fan Air Intake 70°C
on Air Intake | 1eMP Threshold 0-150°C (MBE 4000) | 4 04 05
Temp Speed for 1 or 2—speed 75°C
2 Fan (MBE 900)
Table 5-42 DDEC-ECU Software 56 (Diagnostic Version 6) Fan Control

Parameters

For DDEC-ECU software 60 (Diagnostic Version 9), the parameters listed in Table 5-43 for Fan
Control must be set in the DDEC-ECU and the configuration parameters listed in Table 5-40 must
be set in the DDEC-VCU.
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Parameters

Parameter Description Choice/Range Default Paralr[r;eter
0 = Linnig Clutch — Two
Speed (on-highway)
1 = Linnig Clutch — Two
Speed (off-highway)
2 = Electronically Controlled
Viscous Fan — Variable
Speed w/ Fan Speed
Enables Fan Sensor
Fan Control Control 3 = Hydrostatic Fan — o 004 01
Variable Speed
4 = Horton Clutch — Single
Speed (Hydrostatic)
5 = Hydrostatic Fan —
Variable Speed
6 = Hydrostatic Fan — Dual
Fans
Enable/Disable 0 = No Function
PV3 Enable Output 3 1 = 1-speed Fan 0 00303
. 0 = No Function
PV4 Enable Enable/Disable 1 = 2-speed Fan or 0 0 03 04
Output 4
Horton Fan
Switch on Fan Coolant MBE900 (EPA98) — 96°C
Threshold on Temp Threshold 0-97°C MBE900 (EPA04) — 92°C 0 04 02
Coolant Temp for 1 or 2—speed MBE4000 (EPA98) — 96°C
Speed 1 Fan MBE4000 (EPA98) — 96°C
Switch on Fan Coolant MBE900 (EPA98) — 96°C
Threshold on Temp Threshold 0-100°C MBE900 (EPA04) — 92°C 0 04 04
Coolant Temp for 1 or 2—speed MBE4000 (EPA98) — 96°C
Speed 2 Fan MBE4000 (EPA98) — 96°C
Switch on Fan Air Intake MBE900 (EPA98) — 93°C
Threshold on Temp Threshold 0-150°C MBE900 (EPA0O4) — 85°C 004 03
Air Intake Temp | for 1 or 2—speed MBE4000 (EPA98) — 75°C
Speed 1 Fan MBE4000 (EPA98) — 65°C
Switch on Fan Air Intake MBE900 (EPA98) — 93°C
Threshold on Temp Threshold 0-150°C MBE900 (EPA04) — 85°C 0 04 05
Air Intake Temp | for 1 or 2—speed MBE4000 (EPA98) — 75°C
Speed 2 Fan MBE4000 (EPA98) — 65°C
Thrilvét&'; c‘)’: Al Air Intake MBE900 (EPA98) — 93°C
Intake for Brakin Threshold 0-150°C MBESOO (EPAQ4) — 85°C 0 04 07
Operation S eecgi for Braking MBE4000 (EPA98) — 75°C
P 1 P Operation MBE4000 (EPA98) — 65°C
Thrse;"r']toclz o ar | A Intake MBE900 (EPA98) — 93°C
Intake for Brakin Threshold 0-150°C MBES00 (EPAO4) - 85°C 0 04 08
Ocoratior Gooes | for Braking MBE4000 (EPA98) — 75°C
P ! P Operation MBE4000 (EPA98) — 65°C
Table 5-43 DDEC—ECU Software 60 (Diagnostic Version 9) Fan Control
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5.10 FUEL ECONOMY INCENTIVE

The purpose of Fuel Economy Incentive is to allow the fleet manager to set a target fuel economy
while providing the driver an incentive to meet the target.

5.10.1 OPERATION

Using the Fuel Economy Incentive option, a fleet manager can set a target fuel economy for each
engine. If this fuel economy is exceeded, the driver will be given a slightly increased vehicle
speed limit.

Target fuel economy, road speed limit, maximum MPH increase, conversion factor for MPH/MPG
and the option of total average fuel economy or trip fuel economy are all calibrated using the
DDR, DDDL, VEPS, DRS or at engine order entry.

In this example the following limits are set as listed in Table 5-44.

Item Set Limit
Vehicle Speed Limit 60 MPH
Maximum MPH - the maximum allowable increase
. . 5 MPH
in vehicle speed
Conversion Factor 20 MPH/MPG
Target Fuel Economy 7 MPG

Table 5-44 Fuel Economy Limits

If the driver has an average fuel economy of 7.1 MPG then the new vehicle speed limit is 62 MPH.

Vehicle Speed Limit + (Average Fuel Economy — Target Fuel Economy) x Conversion = New
Vehicle Speed Limit

60 MPH + (7.1-7.0 MPG) x (20 MPH/MPG) = 62 MPH

The maximum vehicle speed obtainable regardless of the fuel economy is 65 MPH.

All information subject to change without notice. (Rev. 11/05) 5-63
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



FEATURES

5.10.2 PROGRAMMING FLEXIBILITY

The parameters listed in Table 5-45 can be set using the DDR, DDDL, DRS, VEPS or minidiag?2.

Parameter Definition Range Default Param-
eter ID
Enable Fuel Economy | o \es/disable the feature. 0 = Disable 0 12317
Incentive 1 = Enable
Minimum Economy Indicates the minimum economy 4 to 20 MPG 7 12323
for fuel economy incentive.
Vehicle Speed Reward | Indicates customer set maximum 0 to 20 KPH 0 12322

speed increase for vehicle.

The miles per hour you want to
Convert Factor MPH/MPG® | allow for each full mile per gallon 0 to 20 MPH/MPG 2 12324
above the minimum MPG.

FILT ECON bases the calculations
on the fuel information, by periodic
sampling of fuel consumption, 0 = FILTERED FUEL
FEI Use Trip Milage recorded in the ECM. TRIP ECON 0 12325
ECON bases the calculation on 1 =TRIP FUEL ECON
the trip portion of the fuel usage
information.

Cruise Control vehicle set speed
cannot be faster than this value.

Max Cruise Set Speed 48 — 152 KPH 152 KPH 11502

Table 5-45 Fuel Economy Incentive Parameters

5.10.3 INTERACTION WITH OTHER FEATURES.

Fuel Economy Incentive will increase the Cruise Control and vehicle speed limits. The Max
Curise Set Speed must be set above the road speed limit by the Vehicle Speed Reward amount
(Max Cruise Set Speed = Road Speed Limit + Vehicle Speed Reward).

A vehicle can be have with both PasSmart and Fuel Economy Incentive, but the extra speed
increments provided by the two features do not add together. For example, if Fuel Economy
Incentive is set for 7 MPH of extra speed when the driver hits the maximum fuel economy target
and the same vehicle has a 5 MPH PasSmart increase, the resulting speed increase is 7 MPH, not
12 MPH.
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5.11 IDLE SHUTDOWN TIMER AND VSG SHUTDOWN

The Idle Shutdown Timer will shutdown the engine if it remains idling for a specified period of
time. The options that can operate with Idle Shutdown Timer are Idle Shutdown Override, Vehicle
Power Shutdown or Shutdown on Variable Speed Governor (VSG).

5.11.1 OPERATION

Certain conditions must be met for the entire time-out period for shutdown to occur. These
conditions include:

o Coolant temperature above 14°F (—10°C)

o Engine operation at idle

o The parking brake interlock digital input switched to battery ground
o OEM supplied interlocks enabled

o Ignition ON

Fueling is stopped after the specified idle time; the ignition circuit remains active after the engine
shuts down. The AWL will flash 20 seconds before the shutdown occurs. The RSL will flash 10
seconds before shutdown occurs. The AWL will blink until the ignition is turned off to indicate
shutdown has occurred. The ignition switch must be cycled to OFF (wait 10 seconds) and back to
ON before the engine will restart, if shutdown occurs.

A Park Brake Switch may be installed (see Figure 5-16). Idle Shutdown Timer operates with a
digital input configured as a park brake and switched to battery ground. The time can range from
1 to 5000 seconds (approximately 16 minutes).

OPTIONAL OEM
INTERLOCKS
DIGITAL INPUT- / \Y
PARK BRAKE °© ©©° 2/2-GND
PARK BRAKE
SWITCH

42861

Figure 5-16 Park Brake Digital Input
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Idle Shutdown Override - Optional

Idle Shutdown Override allows the operator to reset the idle shutdown timer.

If the accelerator pedal has been pressed or the park brake has been released, the conditions for the
idle shutdown are no longer valid. The shutdown conditions must be met to reinitialize the counter.

The timer can be reset by one of the following conditions:
o Stop Engine Override button has been pressed (if configured)
o Clutch pedal has been pressed (if configured)
o Service brake has been pressed (if configured)
0 Accelerator has been pressed above the idle position or has been fully pressed and released

o Park Brake has been released and configured

Vehicle Power Shutdown - Optional

Vehicle Power Shutdown is used with Idle Timer Shutdown or Engine Protection Shutdown.
After the idle timer times out or engine protection shuts the engine down, the Vehicle Power
Shutdown relay shuts down the rest of the electrical power to the vehicle.

A Vehicle Power Shutdown relay can be installed to shutdown all electrical loads when the
engine is shutdown (see Figure 5-17). The engine will shutdown after the specified idle time and
will reset the relay (ignition circuit).

VEHICLE'S /
ELECTRICAL A

SYSTEM

DIGITAL OUTPUT-

VEHICLE POWER ———

SHUTDOWN
18/1)

IGNITION

42881

Figure 5-17 Vehicle Power Shutdown Relay

All electrical loads that should be turned OFF when the engine shuts down should be wired
through this relay.
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Shutdown on VSG - Optional

This option, when enabled, allows the engine to be shutdown when operating on VSG when the
conditions are met for the Idle Timer Shutdown.

Maximum Engine Load Shutdown — Optional

This option, when enabled, allows the setting of a maximum load above which idle shutdown is
disabled.

5.11.2 PROGRAMMING REQUIREMENTS AND FLEXIBILITY

To program the Idle Shutdown timer, the digital inputs listed in Table 5-46 must be configured.

Description Pin Type Setting Default ParaIlSeter
. 0 = Disabled
Park Brake 21/16 Digital Input 1 = Enabled 0 113 08
0 — Hardwired
et | Digital Input | . ~ Source Address 1 (SAT) 0 11309
Confi rfjration 9 P 2 — Source Address 2 (SA2)
9 3 — Source Address 3 (SA3)
Table 5-46 Idle Shutdown Timer Digital Input
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All the Idle Shutdown timer options are listed in Table 5-47.

o . Parameter
Parameter Description Choice / Range Default a IDete Access
0 = Disable
1 iEnabIe W|Fh Park Brake Nexiq DDR,
Enables or Disables | 2 -, C"aple without Park DDDL
IDLE SHUTDOWN Brake, Reset for Accelerator ’
the Idle Shutdown I 0 117 01 DRS,
ENABLE Position > Idle
feature. N ; VEPS,
3 = Enable without Park minidiag?2
Brake, Reset for Change in 9
Accelerator Pedal Position
The. am.ount.of Nexig DDR,
engine idle time DDDL
IDLE SHUTDOWN that is allowed before ’
TIME (MIN) the Idle Shutdown 1 to 5000 seconds 60 sec 117 02 VDEITDSé
feature stops fueling L
; minidiag2
the engine.
0 = Disable
Enables or disables 1 = Enable with Park Brake Nexiq DDR
the Idle Timer 2 = Enable without Park DSDL ’
VSG SHUTDOWN Shutdown feature Brake, Reset for Accelerator ’
, o 0 117 03 DRS,
ENABLE when operating on Position > Idle VEPS
the Variable Speed 3 = Enable without Park minidia ’2
Governor. Brake, Reset for Change in 9
Accelerator Pedal Position
The_ am_ount_of Nexiq DDR,
engine idle time DDDL
VSG SHUTDOWN that.IS allowed before 1 to 5000 seconds 60 sec 117 04 DRS,
TIME the idle shutdown VEPS
feature stops fueling o
) minidiag2
the engine.
Minimum coolant VEPS
MIN COOLANT TEMP | temperature before o o o ’
FOR SHUTDOWN an idle shutdown will -40°C to 200°C -10°C 11708 DRS,
minidiag2
occur
Nexiq DDR,
ENABLE IDLE/VSG Enables/disables 0 = Disable DDDL,
SHUTDOWN override of Idle or 1 = Enable 1 117 09 DRS,
OVERRIDE VSG Shutdown VEPS,
minidiag2
LOAD FOR VSG loads areater tr?an 0-5000 Nm 100 117 05 DRS,
SHUTDOWN ads g minidiag2
this value
Table 5-47 Idle Shutdown Timer Programming Options
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5.12 LIMITERS

The DDEC-VCU supports three programmable engine limiters: LIMO0, LIM1, and LIM2/AC.
These limiters are each associated with a digital input. When the input is switched to ground, the
limiter becomes active. If more than one LIM input is grounded at the same time, the LIM with
the lowest limitation parameter setting will prevail.

5.12.1 OPERATION

Limiters can decrease the speed/load/torque from the setting of the common Limiter parameters,
but cannot increase them beyond the common Limiter settings.

Each Limiter can set:
0 Maximum engine speed (speed limiting applications)
0 Minimum engine speed (switched high idle applications)
o Fast idle speed on air condition (LIM2/AC only)
O Maximum engine torque (torque limiting applications)

0 Road speed limit (alternate road speed limit)
5.12.2 INSTALLATION

The Limiter pin assignments are listed in Table 5-48.

Limiter Pin
LIMO 18/11
LIM1 18/12

LIM2/AC 18/14

Table 5-48 Limiter Pin Assignments

NOTE:

Due to VSS signal quality at low speeds, it is not recommended that the vehicle speed
limit be set above a minimum of 48 kph to insure smooth road speed limiting. DDC
cannot guarantee smooth speed limiting for maximum speeds set below 48 kph.
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5.12.3 PROGRAMMING REQUIREMENTS AND FLEXIBILITY

LIMO and LIMI1 inputs are always active and do not use an enable parameter. LIMO and LIM1
parameters are listed in Table 5-49.

Parameter Range Default Parameter ID Access

ini Erdne | oasoomm | sowm | roswr | Meusoom popt ons
e Eoane | oasoopm | aooowm | osee | Mewsobm popL ons
g road | oizin | tezwen | rosos | MewsoDm omoLoRs
e oare | osmonn | swonm | rosee | Meugobm popt ons
Speed LIV enabled | 4000 TPm | 500 rpm 1osos | O e
Spoed LI enabled | 4000 oM | 4000 rpm 1osos | MO e
e roxs | oaszion | wwzen | rosor | Mewoom popt ons
e Enane | osmonn | swonm | oses | Mewobm popt ons

Table 5-49 LIMO and LIM1 Parameters
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LIM2 can be configured as a third limiter or as a special A/C function. When configured as LIM2
(parameter 1 06 01 = 0), LIM2 operates the same as LIMO and LIM1. LIM2 parameters are

listed in Table 5-50.

Parameter Range Default | Parameter ID Access
Enable Fast Idle on 1= Enabl?a ?astni?izeohlg/ilrzcondition Nexiq DDR, DDDL,
. o . 0 1 06 01 DRS, VEPS,

Air condition Input in neutral only minidiag2
2 = Enable fast idle on air condition 9
Nexiqg DDR, DDDL,
Fast Idle Speed on 500-3000 rpm 600 rpm 106 02 DRS, VEPS,
Air Condition o
minidiag2
Minimum Engine Nexiq DDR, DDDL,
Speed LIM2 enabled 0-4000 rpm 500 rpm 106 03 DR_S,_ \_/EPS,
minidiag2
Maximum Engine Nexiq DDR, DDDL,
9 0-4000 rpm 4000 rpm 1 06 04 DRS, VEPS,
Speed LIM2 enabled o
minidiag2
. Nexiqg DDR, DDDL
Maximum Road ’ ’
Speed LIM2 enabled 0-152 kph 152 kph 1 06 05 DR.S,. \(EPS,
minidiag2
Maximum Engine Nexiq DDR, DDDL,
g 0-5000 Nm 5000Nm 1 06 06 DRS, VEPS,
Torque LIM2 enabled L
minidiag2
Table 5-50 LIM2 Parameters
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5.13 LOW GEAR TORQUE LIMITING

Low Gear Torque Limiting and Gear Down Protection is an optional feature that allows a
transmission to be used with engines capable of producing more torque than the transmission's
peak torque rating.

5.13.1 OPERATION

Low Gear Torque Limiting provides a limit on the available torque if the ratio of vehicle speed to
engine speed is below a set point. This limits full torque in lower gears and allows a transmission
to be used with engines above the transmission's regular torque rating. Two torque limits can

be programmed.

Gear Down Protection will limit torque in the lowest gears. High Gear Power will limit torque
in the intermediate gears..

Example 1 — One Torque Limit

The customer wants to hold the torque to 550 ft Ibs (on an engine rated at 860 ft Ibs) up to 8th
gear. The transmission operates with the ratios listed in Table 5-51.

Gear Ratio Low Gear Threshold* DDEC-VCU
— Output/Input Shaft Speed
3.57 0.280
2.79 0.358
2.14 0.467
Desired Gear Down Protection Ratio Gear Down Protection Ratio Parameter
1.65 0.606
1.27 0.787
10 1.00 1.0

*The low gear threshold is determined by taking the inverse of the gear ratios and choosing a value in
between the gears you want to limit.

Table 5-51 Transmission Ratios

The "torque factor" is determined by dividing the desired torque by the rated torque. The
“threshold” is determined by taking the inverse of the gear ratios and choosing a value in between
the gears you want to limit.

To summarize, the customer wants to limit torque up to the 8th gear to 550 ft-Ib. Estimate

the “threshold” between 7th and 8th (0.5). From 8th gear on up, the full rated torque will be
available. Set “Gear Ratio for Gear Down Protection” to 0.5 and set the “Torque Factor for Gear
Down Protection to 0.64 (550/860).
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Example 2 — Two Torque Limits

The customer wants to hold the torque to 450 ft 1bs (on an engine rated at 860 ft 1bs) up to 6th gear
and up to 550 ft Ibs up to 8th gear. The transmission operates with the ratios listed in Table 5-52.

Gear Ratio Low Gear Threshold* DDEC-VCU
— Output/Input Shaft Speed
5 3.57 0.280
Desired Gear Down Protection Ratio Gear Down Protection Ratio Parameter
2.79 0.358
2.14 0.467
Desired Gear Ratio for High Gear Ratio for High Gear Power Parameter
Gear Power
8 1.65 0.606
9 1.27 0.787
10 1.00 1.0

*The low gear threshold is determined by taking the inverse of the gear ratios and choosing a value in
between the gears you want to limit.

Table 5-52 Transmission Ratios

The "torque factor" is determined by dividing the desired torque by the rated torque. The
“threshold” is determined by taking the inverse of the gear ratios and choosing a value in between
the gears you want to limit.

To summarize, the customer wants to limit torque up to the 6th gear to 450 ft-1b and 550 ft Ibs up
to 8th gear. Estimate the “threshold” between 5th and 6th (0.32) and 7th and 8th (0.5). From 8th
gear on up, the full rated torque will be available.

Set “Gear Ratio for Gear Down Protection” to 0.32 and set the “Torque Factor for Gear Down
Protection to 0.52 (450/860). Set “Gear Ratio for High Gear Power” to 0.5 and the “Torque
Factor High Gear Power” to 0.64 (550/860).
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5.13.2

PROGRAMMING REQUIREMENTS AND FLEXIBILITY

A VSS or output shaft speed message over SAE J1939 is required (refer to section 3.7.4, "Vehicle

Speed Sensor"). VEPS or minidiag2 can enable the parameters listed in Table 5-53.

. Parameter
Parameter Description Range Default aIDete
Tch:? Ei;tzr Provides a limit on the available torque if the ratio of 0.00 to 1.00 1.00 123 01
: vehicle speed to engine speed is below a set point. ’ ’ ’
Protection
Gear Ratio for . . s
Gear Down (Tohuet gear rato tr’ne/'i‘r’]""u‘;":;z}ttf’gf)e s limited. 0.000t02.00 | 0.01 123 02
Protection P P P P
Torque Factor* . . . . .
High Gear Proyldes a limit on thg avallable_torque if the rath of 0.000 to 1.00 1.00 19303
vehicle speed to engine speed is below a set point.
Power
Gear Ratio . . N
for High Gear The gear ratio be!ow which torque is limited. 0.00 to 2.00 0.02 19304
(output shaft rpm/input shaft rpm)
Power
* % of maximum torque at the current engine speed
Table 5-53 Low Gear Torque Limiting Parameters
5-75
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5.14 MANAGEMENT INFORMATION PRODUCTS

The Management Information Products comprise a modular system that provides monitoring of
any DDEC-equipped engine. These products provide substantial storage capacity, flexible data
extraction and communication capabilities. Members of the system that collect data include:

o DDEC Data (refer to section 5.14.2)
0 ProDriver® DC(refer to section 5.14.5)

PC software for data analysis and reporting include:
o DDEC Reports (refer to section 5.14.3)

o Detroit Diesel Data Summaries (refer to section 5.14.4)
5.14.1 OPERATION

The Management Information Products are designed to provide instantaneous feedback to the
driver via the ProDriver DC display module. These driver-friendly features help provide an
understanding of the effect of the driver's actions on the engine and vehicle performance.

The DDEC-VCU provides engine control and monitoring as well as a stored summary of engine
performance.

Data in these devices can be extracted and analyzed with the PC software products as follows:

o DDEC Reports extracts data from all hardware devices and analyzes DDEC Data.

o Data Summaries extracts data from all hardware devices and analyzes data from all devices.
All these products allow printing of comprehensive reports for managing vehicle operation.
Additional diagnostic data available from Management Information includes:

0 Instantaneous and average fuel economy

o Trip time, miles, fuel, total fuel used economy, and average speed

o Driving time, percentage, miles, fuel, and fuel economy

o Idle time, fuel and percentage

o Cruise time, percentage, miles, fuel, and fuel economy

o Top gear time, percentage, miles, fuel used, and fuel economy

o One gear down time, percentage, miles, fuel used, and fuel economy

o VSG time, fuel, and percentage

o Overspeed time and percentage for two speed thresholds

o Over-rev time and percentage

0 Maximum speed and RPM

o Coasting time and percentage

o Driving average load factor
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o0 Automated oil change interval tracking

o Hard braking incident records

o Driver initiated incident records

o Stop and check engine code logs

o Optimized Idle® active time, idle time, and estimated fuel savings

o SAE J1587 data link timeouts and power interruptions

o Leg time, distance, fuel used, fuel economy, average speed, and cruise time and percentage

o Last Stop records

5.14.2 DDEC DATA

DDEC Data is a standard part of the DDEC-VCU. DDEC Data utilizes available memory

and processing speed, along with a built-in, battery-backed clock/calendar to document the
performance of the driver and vehicle. Data is stored in three monthly records and in a trip file
that may be reset at extraction. Data on periodic maintenance intervals, hard brake incidents, last
stop records, daily engine usage, and ECM diagnostics is also stored.

DDEC Data can be extracted onto a PC hard disk through a wide range of options:

o Direct extraction using a DDEC translator box and cables connected to a PC running
DDEC Reports.

o Wireless extraction via cellular telephone, satellite radio communications equipment. The
PC can be operating DDEC Reports or DDEC Communications.
5.14.3 DDEC REPORTS

After the data is extracted from the ECM, DDEC Reports software produces a wide range of
diagnostic and management reports. DDEC Reports produces comprehensive trip reports in both
on-highway and nonroad markets. The on-highway reports are listed in Table 5-54.
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Available Reports DDEC-VCU DDEC Reports Version Required
Trip Activity X 2.0 or Later
Vehicle Speed/RPM X 2.0 or Later
Overspeed / Over Rev X 2.0 or Later
Engine Load/RPM X 2.0 or Later
Vehicle Configuration X 2.0 or Later
Periodic Maintenance X 2.1 or Later
Hard Brake Incident X 2.1 or Later
Last Stop X 2.1 or Later
DDEC Diagnostic X 2.1 or Later
Profile X 2.1 or Later
Monthly Activity X 2.1 or Later
Daily Engine Usage X 2.1 or Later
Life to Date X 2.1 or Later

Table 5-54 On-highway Reports Available from DDEC Reports

See Figure 5-18, Figure 5-19, and Figure 5-20 for examples of on-highway DDEC Reports.
This Windows® 95 compatible product is included as part of the Detroit Diesel Diagnostic
Link (DDDL) service tool. DDDL is designed for the service technician and with the built-in
troubleshooting manual it is ideal for extracting data, analyzing and printing information from
the DDEC-ECU.
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DDEC® Reports - Daily Engine Usage
Print Date: July 3, 1998 04:10 PM

Detroit Diesel Date Range: 6/02/98 to 6/19/98
13400 Outer Drive, West Vehicle ID: PDCPM
Detroit, MI 48239-4001 Driver ID:

313-592-5500

Hour:
06/19

06/18

06/17

06/16

06/15

06/13

06/12

06/11

06/10

06/09

06/08

06/06

06/05

06/04

06/03

Hour: 0 2 4 6 8 10 12 14 16 18 20 22 24

37527

Figure 5-18 DDEC Reports, On-highway - Idle and Drive Time
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DDEC® Reports - Daily Engine Usage
Print Date: July 3, 1998 08:27 AM
Detroit Diesel Date Range: 6/02/98 to 6/19/98
13400 West Outer Drive Vehicle ID: PDCPM
Detroit, MI 48239 Driver ID:
313-592-5500
Date: 6/19/1998 Total (hh:mm) 04:09 03:24 16:27
Start Time: 01:00:00 (EST) Hour (EST) Drive (min) Idle (min) Off (min)
Odometer: 58068.5 mi 00:00-02:00 0 61 59
Distance: 2051 mi 02:00-04.00 0 61 59
04:00-06:00 0 38 82
Fuel: 28.00 gal 06:00-08:00 3 27 90
Fuel Economy: 7.33 mpg 08:00-10:00 36 2 82
Average Speed: 49.4 mph 10:00-12:00 118 2 0
12:00-14:00 92 13 15
14:00-16:00 0 0 120
16:00-18:00 0 0 120
18:00-20:00 0 0 120
20:00-22:00 0 0 120
22:00-24:00 0 0 120
Date: 6/18/1998 Total (hh:mm) 08:49 07:37 07:34
Start Time: 01:00:00 (EST) Hour (EST) Drive (min) Idle (min) Off (min)
Odometer: 576506 mi 00:00-02:00 0 61 59
- - 02:00-04:00 0 61 59
Dist :
etance 4180 mi 04:00-06:00 0 61 59
Fuel: 66.50 gal 06:00-08:00 0 61 59
Fuel Economy: 6.29 mpg 08:00-10:00 56 20 44
Average Speed: 10:00-12:00 117 3 0
47.4 _mph 12:00-14:00 80 10 30
14:00-16:00 95 6 19
16:00-18:00 119 1 0
18:00-20:00 62 51 7
20:00-22:00 0 61 59
22:00-24:00 0 61 59
Date: 6/17/1998 Total (hh:mm) 08:33 03:13 12114
Start Time: 08:55:59 (EST) Hour (EST) Drive (min) Idle (min) Off (min)
Odometer: 57233.0 mi 00:00-02:00 0 0 120
- - 02:00-04:00 0 0 120
Dist :
stance 4176 m 04:00-06:00 0 0 120
Fuel: 62.50 gal 06:00-08:00 0 2 116
Fuel Economy: 6.68 mpg 08:00-10:00 56 2 75
Average Speed: 488 mph 10:00-12:00 117 2 0
12:00-14:00 80 8 25
14:00-16:00 95 10 36
16:00-18:00 119 3 0
18:00-20:00 62 44 4
20:00-22:00 0 61 59
22:00-24:00 0 61 59
37526
Figure 5-19 DDEC Reports, On-highway - Daily Engine Usage
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DDEC® Reports - Engine Load / RPM
Print Date: July 3, 1998 08:26 AM

Detroit Diesel Trip: 6/02/98 to 6/19/98
13400 West Outer Drive Vehicle ID: PDCPM
Detroit, Ml 48239 Driver ID:
313-592-5500 Odometer: 58273.6 mi
Trip Distance: 5698.9 mi Trip Time: 134:33:33
Trip Fuel: 831.13 gal Fuel Consumption: 6.18 gallh
Fuel Economy: 6.86 mpg Idle Time: 18:14:17
Avg. Drive Load: 46 % Idle Percent: 1355 %
Avg. Vehicle Speed: 49.0 mph Idle Fuel: 7.63 gal
Engine Load Histogram Engine Speed Histogram
0-9 0-699
10-19 700-999
20-29 ~ 1000-1199
< 1S
% 30-39 £:1200-1299
3 40-49 8 1300-1399
© 50-59 & 1400-1499
2 60-69 £ 1500-1599
wi 5
70-79 {0 1600-1699
80-89 1700-1799
90+ 1800+
| | 1 | | | | |
0 20 40 0 20 40 50
Percent of Trip Time Percent of Trip Time

Percent of Trip Time in Load and RPM Table
Engine Load (%)

Engine RPM 0-9 [10-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90-100 | TOTAL

0-699 0.5 54 05 0.2 01 01 0.1 0.1 0.1 01 7.2
700-999 8.1 0.7 0.4 0.3 0.2 01 0.1 0.4 0.4 0.2 10.8
100-1199 71 0.9 0.9 0.6 0.6 0.5 0.6 0.5 0.5 1.1 13.3

1200-1299 1.7 0.7 0.7 0.5 0.6 0.5 0.5 0.4 0.3 1.3 7.2
1300-1399 1.5 0.6 05 0.6 0.9 0.9 0.6 0.5 0.3 1.9 8.4
1400-1499 31 1.8 24 45 12.9 10.8 4.5 27 22 3.0 47.7
1500-1599 0.7 0.3 0.2 0.3 0.5 0.5 0.3 0.2 0.2 0.7 4.0
1600-1699 0.2 01 01 0.1 04 0.9
1700-1799 01 01 0.3

1800+ 01

Total | 229 | 10.4 7.0 7.0 15.9 13.5 6.8 4.9 41 8.7

37525

Figure 5-20 DDEC Reports, On-highway - Engine Load/RPM

5-82 All information subject to change without notice. (Rev. 11/05)
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

5.14.4 DETROIT DIESEL DATA SUMMARIES

This new PC program for Windows 95/98 is used to analyze and report trip data from DDEC
Data and ProDriver DC. Data Summaries can report trip data one vehicle at a time, summary
reports for the whole fleet, and reports of driver trip activity.

Trip extractions from individual vehicles are loaded into Data Summaries database. The database
divides trip extractions into yearly files. New extractions are added to the current year database
making it possible to run reports for any time period within the year. this make it possible for the
user to form summary reports of the entire fleet, for a group of vehicles, or an individual vehicle.
It is also possible to do the same for all drivers, groups of drivers, or individual drivers.

Data Summaries also supports ProDriver DC. Ultilities in Data Summaries allow the user to
format and setup the different data card types, such as the Driver Card, the Configuration Card,
etc. A driver ID can be placed on Driver Cards. The extracted data is read from Driver Cards
and placed into the database.
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5.14.5 PRODRIVER DC

ProDriver DC (P/N: 23525745) is a dashboard-mounted display (see Figure 5-21) that provides
real time and summary information on vehicle and engine operation. Real time graphic displays,
shown when the engine is running, provide driver feedback on idle and driving performance
relative to fleet goals. ProDriver DC also has a Fuel Economy Incentive status screen and a
clock/calendar with battery backup. Engine alerts provide a descriptive message when the CEL

and SEL are illuminated.

s N
4 N
ProDriver® DC
Fuel Economy Incentive
+4.10 mph
0 10
DETROIT DIESEL “ DATS/I*_8’T*RD
D‘\EJECT
L J BUTTON
. y,
38313

Figure 5-21 ProDriver DC

The Data Card provides a convenient way to transport data to and from the vehicle. The Data
Card can hold up to 16 megabytes of data. It can also be formatted to perform various functions
through the Detroit Diesel Data Summaries software. These functions are listed in Table 5-55.

Data Card Functions
Assigned to a specific driver

Capacity: 10 vehicles or 10 trips plus 2 months
Extracts stored vehicle data
Capacity: 100 extractions
Loads new ProDriver DC user settings

Configuration Card Multiple vehicles
Vehicle ID and odometer not affected

Upgrade ProDriver DC features, as new software
becomes available

Driver Card

Extraction Card

Reprogramming Card

Table 5-55 Data Card Functions

Data Cards are the Smart Media product used in many digital cameras.

5-84 All information subject to change without notice. (Rev. 11/05)
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

ProDriver DC configuration (user settings) can be viewed and changed with Detroit Diesel Data
Summaries. Configuration options that can be changed at any time are: Display Intensity,
Measurement Units, Language, and Alarm Status. Other setup parameters such as Vehicle
Overspeed Limits can be changed, but only if the trip information in the ProDriver DC memory
has first been extracted and cleared.

ProDriver DC has two access modes: Owner/Operator and Manager/Driver. The Owner/Operator
mode does not require a password to change Setup. If the ProDriver DC access mode is set to
Manager/Driver, a password is needed to enable changes to the ProDriver DC Setup menu.

Programming ProDriver DC with a Configuration Card is perhaps more convenient. When the
card is inserted in ProDriver DC, the technician will be prompted through a few simple steps.
Using the same Configuration Card on all ProDriver DC units in a fleet assures that each one
has the same setup.

Trip summary data may be reviewed on the ProDriver DC screen or extracted to a PC for later
analysis. Extraction options include:

o Direct connection to a PC running Detroit Diesel Data Summaries software through a
translator box

O Automated direct connection with the Remote Data Interface
o Wireless communications such as the Highway Master cellular telephone service
o Extraction to a Driver Card or Extraction Card

o Wireless Extraction with IRIS
ProDriver DC Installation

The ProDriver DC module should be dashboard mounted in a location that is easily seen so the
driver's eyes do not have to leave the road for a long period of time. The ProDriver DC module
has the same installation dimensions as the ProDriver DC module. ProDriver DC can be mounted
as either a flush mount or a surface mount. See Figure 5-22.
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Figure 5-22 ProDriver DC Flush Mount
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See Figure 5-23 for the mounting bracket for the flush mount ProDriver DC.
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Figure 5-23 ProDriver DC Flush Mount Mounting Bracket
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See Figure 5-24 for a cutout template of the flush mount display.
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Figure 5-24 ProDriver DC Flush Mount Display Template
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The surface mounted display for ProDriver DC is installed on top of the dash, the overhead or the
face of the dash. See Figure 5-25.
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Figure 5-25 ProDriver DC Surface Mount
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See Figure 5-26 for bracket dimensions and characteristics of the surface mount bracket.
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Figure 5-26

ProDriver DC Surface Mount Bracket
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ProDriver DC has one harness for connection to the vehicle. The following paragraphs contain
information that will be helpful in designing this harness.

The panel light on/off wire detects when the instrument panel lights are on. It is recommended
that the 12 volt signal be taken from the high side of the intensity control potentiometer. This

will ensure that the display intensity will change when the running lights are on as well as when
the headlights are on.

See Figure 5-27 for the diagram to use when constructing a harness for ProDriver DC.

Q\ 251 953
\@\/\V \\/ TO BATTERY
4 TOGROUND
CONNECTOR
P/N: 12064978
TERMINAL 0
POt 2089649 IGNITION
P/N: 12066170
WIRE LENGTH \\\ TO INTENSITY
IS DETERMINED \\ CONTROL
BY APPLICATION \\\ POTENTIOMETER
AN
\ TO J 1587 DATA LINK (+)
901 TO J 1587 DATA LINK (-)
PRODRIVER DC
CONNECTOR WIRE
LABEL WIRENO.  CAVITY COLOR
BATTERY (+12VDC) 251 1 RED
GROUND 953 2 BLK
IGNITION (+12VDC) 439 3 PNK
PANEL LIGHT 751 4 GRA
J 1587 DATALINK (+) 900 5 DK GRN/YEL
J 1587 DATALINK (-) 901 6 DK GRN
38334

Figure 5-27 ProDriver DC Vehicle Harness

NOTE:
ProDriver DC is 12V only. The ignition and battery wires must be connected to +12V only.
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A jumper harness (P/N: 23524862) is available to install a ProDriver DC in place of a ProDriver
(see Figure 5-28).

CONNECTOR

P/N: 12064978
TERMINAL
P/N: 12089649
LOCK
P/N: 12066170
CONNECTOR
MATES TO P/N: 12065873
PRODRIVER DC 'FI;/ENRMINAL

MATES TO
EXISTING PRODRIVER
VEHICLE HARNESS

EXISTING PRODRIVER DC

WIRE PRODRIVER CONNECTOR
LABEL WIRENO. COLOR  CONN. CAVITY CAVITY
BATTERY 251 RED 4 1
GROUND 953 BLK 7 2
IGNITION 439 PNK 5 3
PANEL LIGHT 751 GRA 6 4
J 1587 DATALINK (+) 900 DK GRN/YEL 2 5
J 1587 DATA LINK (-) 901 DK GRN 3 6

38355

Figure 5-28 ProDriver DC Jumper Harness
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5.14.6

MANAGEMENT INFORMATION PRODUCTS KITS

Several kits are available to install the Management Information Products.

ProDriver DC Kits are listed in Table 5-56, Table 5-58, and Table 5-60.

Part Number Description Quantity
23525745 ProDriver DC Display Unit 1
23525872 ProDriver DC Flush Mount Bracket 1
23525874 ProDriver DC Wiring Harness 1
12033769 Connector 2—way 630 Metri-Pack Fuse Holder 1
12033731 Cover Fuse Holder 1
12020156 Fuse Terminals — 16 ga. 2
12004003 Fuse — 3 Amp. 1
05101020 Nylon Tie Strap 5
18SP528 ProDriver DC Installation Instructions 1
6SE0703 ProDriver DC User Manual (6SE703) 1
7SE0447 ProDriver DC Pocket Card (7SE447) 1

Table 5-56 ProDriver DC Flush Mount Kit P/N: 23525759
Part Number Description Quantity
23525745 ProDriver DC Display Unit 1
23525872 ProDriver DC Flush Mount Bracket 1
23524862 ProDriver DC Adapter Harness 1
6SE0703 ProDriver DC User Manual (6SE703) 1
7SE0447 ProDriver DC Pocket Card (7SE447) 1
Table 5-57 ProDriver DC Flush Mount Kit P/N: 23525753

Part Number Description Quantity
23525745 ProDriver DC Display Unit 1
23525873 ProDriver DC Surface Mount Bracket 1
23525874 ProDriver DC Wiring Harness 1
12033769 Connector 2—way 630 Metri-Pack Fuse Holder 1
12033731 Cover Fuse Holder 1
12020156 Fuse Terminals — 16 ga. 2
12004003 Fuse — 3 Amp 1
05101020 Nylon Tie Strap 5
18SP528 ProDriver DC Installation Instructions 1
6SE0703 ProDriver DC User Manual (6SE703) 1
7SEQ0447 ProDriver DC Pocket Card (7SE447) 1

Table 5-58 ProDriver DC Surface Mount Kit P/N: 23525760
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Part Number Description Quantity
23525745 ProDriver DC Display Unit 1
23524862 ProDriver DC Adapter Harness 1
23525873 ProDriver DC Surface Mount Bracket 1
6SE0703 ProDriver DC User Manual (6SE703) 1
7SE0447 ProDriver DC Pocket Card (7SE447) 1

Table 5-59 ProDriver DC Surface Mount Kit P/N: 23525754

Part Number Description
23530729 Data Card (pack of 10)
23529276 ProDriver DC USB Data Card Reader
23529277 ProDriver DC PCMCIA Data Card Reader

Table 5-60 Other ProDriver DC Parts
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5.15 OPTIMIZED IDLE

Optimized Idle® enhances the DDEC Idle Shutdown feature. Optimized Idle will automatically
stop and restart the engine when required in order to keep the engine temperature above 60°F,
the battery charged, and/or the vehicle interior at the desired temperature (using the optional
Optimized Idle thermostat). Other benefits include an overall reduction in exhaust emissions and
noise and improved starter and engine life (by starting a warm engine). The DDR, Detroit Diesel
Diagnostic Link (DDDL), and DDEC Reports provide access to the Optimized Idle fuel and
idle time savings, and run time information.

5.15.1 OPERATION

The following conditions must be met in order to use the Optimized Idle function:
0 The Ignition must be ON with the vehicle idling
o Hood, cab, and/or engine compartment doors closed
o Transmission in neutral
o Park brake set
o Idle shutdown timer must be enabled
o Cruise master switch turned to ON position (if in the ON position, turn to OFF then to ON)

Once these conditions are met, remain idling and the Optimized Idle Active light will flash. This
indicates that Optimized Idle will begin operation only after the idle shutdown timer is over.
Optimized Idle allows the operation of all DDEC features such as PTO, throttle control, and
VSG Cruise, while the active light is flashing.

The active light will stop flashing and stay on, after the shutdown timer has expired. The operator
no longer can use other DDEC features, including the throttle, until the park brake is released, one
of the safety conditions are broken, or the cruise switch is turned OFF. The engine operates in
engine mode or thermostat mode. Once Optimized Idle becomes active, the engine will either
shutdown if Optimized Idle parameters are satisfied or ramp to 1100 RPM.

If the engine does not start after the second attempt, or if the vehicle moves while Optimized Idle
is active, the Check Engine Light will turn ON to indicate that Optimized Idle has been turned
OFF (Active Light will turn OFF) due to the above condition. The ignition must be turned OFF
and the engine restarted in order to use Optimized Idle.

The alarm will sound briefly prior to any engine start. After Optimized Idle starts the engine, the
speed will be 1100 RPM.
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Engine Mode

Optimized Idle will start and stop the engine to keep the following parameters within limits.

Battery Voltage - The engine will start when the battery voltage drops below 12.5 Volts for
12 Volt systems or 24.4 Volts for 24 Volt systems. The engine will run for a minimum of two
hours when started due to low battery voltage.

Oil Temperature - The engine will start when the oil temperature drops below 60°F (15.55°C)
and will run until the oil temperature reaches 104°F (40°C).

Thermostat Mode

The optional Optimized Idle thermostat must be turned ON. Engine mode parameters as well
as the interior temperature are monitored in this mode. The thermostat informs the ECM when
to start/stop the engine to keep the interior warm/cool based on the thermostat setting. It also
monitors the outside temperature by way of the skin temperature sensor to determine if the
ambient temperature is extreme enough that the engine should run continuously.

Any other accessories connected to the Vehicle Power Shutdown relay will turn ON for
Thermostat Mode engine starts. The heater and A/C fans will remain OFF for Engine Mode starts.

If Optimized Idle starts the engine for the Engine Mode, and Thermostat Mode is then requested,
the heater and A/C fan will turn ON approximately 30 seconds after the Thermostat Mode is
requested.

Optimized Idle Start Up Sequence

The following occurs during to any Optimized Idle engine start:

1. Optimized Idle Active Light is ON. The ECM determines when the engine needs to start
to charge the battery, warm the engine, or heat/cool the vehicle interior.

2. The alarm (mounted in the engine compartment) will sound briefly.

3. The starter will engage and the engine will start. If the engine speed does not reach a
predetermined level within a few seconds, Optimized Idle will attempt a second engine
start after 45 seconds. The alarm will sound again prior to the second engine start. If the
engine still does not start after the second start attempt, the system will disarm for the
rest of the ignition cycle.

4. The engine will ramp up to 1100 RPM. If the engine was started in the Thermostat Mode,
the heater or A/C fans will turn ON after approximately 30 seconds.
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5.15.2

INSTALLATION

New installations must be approved by Detroit Diesel. See Figure 5-29 for the Optimized Idle
overall system schematic.

BATTERY VOLTAGE 18/6. 18/01 - OPTIMIZED IDLE SYSTEM ACTIVE LIGHT® o
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12/01 - ENGINE START ngé%EgOSUE;éERéATE
NOTE: MUST BE .
CONNECTED TO
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STARTER
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BATT ()
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Figure 5-29 Optimized Idle System Overview for MBE Engines
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5.15.3 PROGRAMMING REQUIREMENTS AND FLEXIBILITY
The digital inputs and outputs listed in Table 5-61 can be programmed with VEPS, DRS or
minidiag.
Parameter / Description Setting Default Parameter ID
Ol Enable 1 0 — Disable 112 07
Output Relay/Starter Lockout 4 0 — Disable 116 01
VSS 2 — 108 01
Ol Thermostat (optional) Enabled 4 3 — Off 109 04
Ol Thermostat (optional) Disabled 3 — 1 09 04
Transmission Neutral Hard Wired 1 — 113 07
Park Brake Hard Wired 1 — 113 08
Clutch Switch Hard Wired 0 — 11315
Input DSF3 (Ol Hood Switch) 2 — 113 38
Configuration Variable Input DSFO 10 9 — Off 11317
Configuration Relay 4 (Ol Active Lamp) 10 9 — Off 114 10
Configuration Relay 3 (Vehicle Power Shutdown) 10 0 — Disable 114 01
Diagnosis Relay 4 1 0 — Disable 114 19
Starter Lockout Diagnostics (Ol Alarm) 0 1 — Disable 116 02
Idle Shutdown Enabled 1 — 117 01
VSG Shutdown Enabled 1 — 117 03
Enable Idle/VSG Shutdown Override 1 — 117 09
Config VSG Control Enable 3 — 107 01
Engine Load for VSG Shutdown 200 — 117 05
Starter DDEC-ECU Control 0 — 0 0103

Table 5-61

5.15.4

Optimized Idle Digital Inputs and Digital Outputs

INTERACTION WITH OTHER FEATURES

The Vehicle Power shutdown feature is used by Optimized Idle to turn off all accessory loads
when the engine is shutdown. Optimized Idle will turn these loads on for Thermostat Mode starts.

No other DDEC features can be used when Optimized Idle is active.
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5.16 PASSMART

The PasSmart™ feature is available on selected on-highway engines equipped with a Vehicle
Speed Sensor.

5.16.1 OPERATION

The PasSmart feature allows a fleet manager to enable a second Vehicle Limit Speed (VLS)
above the normal VLS to assist while passing other vehicles on the highway. This second
VLS is programmed for a limited duration during a given time period (interval). The passing
speed interval starts when the feature is programmed. An interval of 8, 12, or 24 hours will
always reset at midnight.

The driver activates PasSmart by double-pumping the accelerator pedal. Starting at the full
throttle position, the driver releases the throttle completely, returns the throttle to the full throttle
position, releases it again and then returns to full throttle. If the driver completes this action
within five seconds, PasSmart is activated.

After double-pumping the accelerator pedal, the vehicle is given 20 seconds to accelerate to a
speed above the normal VLS limit. If the vehicle speed does not exceed the normal VLS speed
in 20 seconds, the driver must repeat the double-pump action. Once the normal VLS has been
exceeded, a new higher VLS becomes the maximum vehicle speed limit. This limit is the normal
VLS plus the Passing Speed Increment.

A passing speed duration timer starts when vehicle speed exceeds the normal VLS limit and
continues to count until the vehicle speed drops back below the normal VLS speed. At the end
of the passing event when the vehicle speed drops back below the normal VLS, PasSmart is
automatically deactivated and the driver cannot exceed the normal VLS unless the Accelerator
Pedal is double-pumped again.

PasSmart operates only with the foot pedal and not with the Cruise Control switches or hand
throttle. However, activating PasSmart does not disturb or deactivate Cruise Control if it is on
when the passing event begins. Once the driver has passed the other vehicles and PasSmart has
deactivated, Cruise Control automatically takes over. To deactivate Cruise Control during the
pass, the driver must turn the Cruise Control switch to off.

When the Passing Speed Duration time expires, the AWL will begin to flash one minute prior to
ramping the VLS limit back down to the normal VLS limit. The rampdown event always takes 5
seconds regardless of the Passing Speed Increment programmed into the ECU. The rampdown
alert can be distinguished from an engine fault warning in that the AWL flashes for the PasSmart
alert and remains on constantly for an engine fault.

If intervals of 8, 12, or 24 hours are selected, the interval will always reset after the chosen
interval and at midnight. This allows fleets to synchronize the reset with driver change periods.
All other intervals reset from the time they are selected. For example, if you select 4 hours, then a
reset will occur every 4 hours from the time of programming but not necessarily at midnight.
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PasSmart still operates when there is an active (non-shutdown) system fault. In this situation the
AWL goes from constant illumination to flashing one minute before the VLS limit ramps down.
At the end of the passing event when PasSmart is deactivated, the AWL will return to constant
illumination if the fault is still active.

If there is an active stop engine fault, the rampdown/shutdown activity overrides PasSmart. The
additional passing speed is not available until the fault is cleared.

For example, if the normal fleet speed limit is 65 MPH, the fleet manager can increase the VLS an
additional 10 MPH for a maximum of 30 minutes each day with a reset interval of 8 hours or
midnight. An example of these limits is listed in Table 5-62.

Parameter Setting
Passing Speed Duration 30 minutes
Passing Speed Interval 8 hours
Passing Speed Increment 10 MPH

Table 5-62 PasSmart Settings

Each time the driver exceeds 65 MPH, the 30 minute clock counts down as long as the speed
remains above 65 MPH. He or she can continue to enter and exit the PasSmart extra speed zone to
pass vehicles until the entire 30 minutes of higher VLS is used up. The driver is warned by the
AWL one minute before the time expires. The vehicle speed is then limited to 65 MPH until the 8
hour period expires (or midnight comes) and an additional 30 minutes of passing time is available.

5.16.2  INSTALLATION

An OEM supplied Vehicle Speed Sensor or output shaft speed over the SAE J1939 Data Link is
required. Refer to section 3.7.4, "Vehicle Speed Sensor," for additional information.
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5.16.3 PROGRAMMING REQUIREMENTS AND FLEXIBILITY

The PasSmart parameters are programmable at engine order entry or with DDDL, Vehicle
Electronic Programming System (VEPS), the Nexiq DDR as listed in Table 5-63.

Parameter Description Range Default Paralrgeter
Enable PasSmart Enables/disables the feature. 0 =_D|sable 0 12316
1 = Enable
The duration of time per interval
Passing Speed that is permitted at the hlglher 0 t0 255 minutes 0 12319
Duration speed. A value of zero will
disable the feature.
Passing Speed The period of time when the
9 =p ECM resets to begin a new 1 to 24 hours* 1 12321
Interval .
period.
The additional vehicle
Passing Speed speed permitted above the
9 =p programmed vehicle speed limit. | 0 to 255 KPH 0 123 18
Increment S
A value of zero will disable the
feature.
The time within which the road
PasSmart. Rampdown speed limit will return to t.he. 0 — 255 seconds 0 123 20
Time programmed road speed limit
when the feature is deactivated.

* The time within which the road speed limit will return to the programmed road speed limit when the the
feature is deactivated.

Table 5-63 PasSmart Parameters

5.16.4 INTERACTION WITH OTHER FEATURES

PasSmart will increase the Vehicle Speed Limit.

A vehicle can be set up with both PasSmart and Fuel Economy Incentive, but the extra speed
increments provided by the two features do not add together. For example, if Fuel Economy
Incentive is set up to give 7 MPH of extra speed when the driver hits the maximum fuel economy
target and the PasSmart increase is 5 MPH the resulting speed increase is 7 MPH, not 12 MPH.
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5.17 PASSWORDS

DDEC for MBE 900 and MBE 4000 is capable of providing protection for groups parameters (V
14.20 or later) or a fleet password for all parameters (V 13 or later).

5.17.1 OPERATION

A password of zero is used to deactivate the protection. The lockout passwords may be up to 10
numbers. There are no letters allowed. Each level can have its own unique password.

Passwords can be activated with DDDL (6.2 or later), VEPS, DRS (5.2 or later), or minidiag2.
Once activated, the parameters may not be changed until the correct password is reentered. The
DDEC-VCU is automatically locked at the next ignition cycle.

The groups selected for additional password protection are listed in Table 5-64.

Level Parameters Protected
1 Fleet — All customer parameters
2 Optimized Idle, SmartCruise
3 Export — Road Speed Limiting, VSS Configuration, Anti-Tamper, PasSmart, Fuel Economy Incentive,

Fleet Management, Low Gear Torque Limiting, Progressive Shift

4 Limiters
PTO, Idle Shutdown

I/O Config, Engine Protection, Fan Control, Engine Brakes, Trans Type, Droop, Remote Accelerator
Pedal, CAN Configuration

7 Not Used

6

Table 5-64 Additional Password Protection
Back Door Password

In cases where the password for a locked module is not available, a separate “back door” password
may be obtained from Detroit Diesel Technical Service. Detroit Diesel requires the “A” and “B”
values read from the locked module with the Service Tool. The new unlock code will be provided
by Detroit Diesel Technical Service for entry into the Service Tool. When the correct Back Door
password is entered, all parameters with write access by the Service tool may be changed.

Changing the Password
The password itself may be changed. The DDEC-VCU is automatically locked at the next

ignition cycle. Changing the password to a value of “0” will disable password protection. When
the password is changed, the ignition must be off for at least 15 seconds.
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5.18 PROGRESSIVE SHIFT

The Progressive Shift option offers a high range maximum vehicle speed limit to encourage the use
of high (top) gear during cruise operation. Progressive Shift encourages the driver to upshift from
a lower to a higher gear prior to reaching the engine's governed speed. The resulting lower engine
speed in high range should result in improved fuel economy. Progressive shifting techniques
should be practiced by every driver, but can be forced if fleet management considers it necessary.
The benefits from progressive shifting are best realized during stop-and-go driving cycles.

The maximum engine speed will be limited below the programmed MPH to encourage up shifting.

0 Progressive Shift should be used in applications where the reduced driveability will not
impede trip times or productivity.

o0 Progressive Shift is not compatible with most automatic transmission.

5.18.1 OPERATION

The Progressive Shift option has a setable gear ratio threshold and engine speed limit parameters,
which are programmable with minidiag2. See Figure 5-30 for an example shift pattern.

2000

1500
MAX. SPEED

ENGINE SPEED

1000
500 /J
N'Z e

0 10 / 20 30 40 50 / 60 70

GEAR RATIO THRESHOLD VEHICLE SPEED LIMIT
VEHICLE SPEED

43008

Figure 5-30 Progressive Shift Chart

An alternate use for the Progressive Shift option would be to encourage a driver into top gear.
Normally this condition exists when the gearing selected at the time of order allows a vehicle
speed limit to be reached in a gear lower than top gear.
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5.18.2 GEAR RATIO THRESHOLD

The low range threshold of operation is defined by a Gear Ratio (DDEC-VCU parameter ID
1:23:07). The maximum engine speed will be limited to a maximum progressive shifting
engine speed (DDEC-VCU parameter ID 1:23:06) when the transmission is a ratio less than the
Gear Ratio. The engine will be allowed to run up to maximum rated engine speed when the
transmission is in a ratio greater or equal to the Gear Ratio.

The Gear Ratio for progressive shifting may be calculated as follows:
Gear Ratio = Transmission Output Shaft Speed (rpm)/Engine Speed (rpm)

The ratio should be selected to be the lowest gear in which full engine speed is desired. The
calculated number for calibration should be decreased by 10% to prevent engine limitation
cycling due to changing conditions.

5.18.3 INSTALLATION INFORMATION

A Vehicle Speed Sensor (VSS) must be installed. It must be enabled, and all proper calculations
entered into the DDEC-VCU with VEPS or the minidiag2. Refer to section 3.7.4, "Vehicle Speed
Sensor," for additional information.

5184 PROGRAMMING REQUIREMENTS AND FLEXIBILITY

Progressive Shift parameters that can be set by the Nexiq DDR, DDDL, DRS, VEPS or minidiag2
are listed in Table 5-65.

Parameter Description Default Range Sample Parameter ID
Values
Gear Ratio for Gear ratio for which engine
Progressive | SPeed is limited when 0.015 0.000 - 2.000 0.5 123 07
Shiftin transmission gear is below
9 this ratio
MSaXetlaEc;]%g]re Maximum engine speed
Prggressive (rpm) when driving in lower | 3000 rpm 500 — 3000 rpm 1400 123 06
Shifting gear
Table 5-65 Progressive Shift Programming
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5.19 STARTER LOCKOUT

The Starter Lockout function protects the starter motor from over-speed damage, e.g. re-engaging
the starter motor while the engine is running.

5.19.1 OPERATION

The Starter Lockout output circuit drives a normally closed relay, which interrupts the starting
signal when the output has been activated.

If enabled, the Starter Lockout output will be activated when the engine speed exceeds the
minimum speed for the starting motor for a maximum amount of time. To ensure that the
engine would start even under worst conditions, the over-speed time condition will be added to
the engine speed condition before the starter is locked out. Both values, maximum speed and
minimum over-speed time, are dependent on the coolant temperature. The output is disabled
when the ignition switch has been cycled to off or the engine is not running, i.e. the engine
speed has a value of zero.

The cranking time is limited to a programmed value to keep the starting motor from over crank
damage. The starter lockout relay will be activated when cranking time exceeds this lockout limit.

Since the starter signal is not available, the engine speed will be monitored to detect when the
engine is cranking. When the starter engages, engine speed rises from zero to starter cranking
speed. After this has been detected, engine speed will not be below the programmed speed for
over-crank detection for the programmed maximum starter crank time.

If the driver is still turning the start key and the engine doesn't start while the maximum crank
time expires, the starter lockout relay will be activated to shut off the starting engine. In this
instance, the starter lockout relay will remain activated until the programmed lockout time expires
and the engine has stopped. This allows the starting motor to cool down before the driver is
permitted to start the engine again.
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5.19.2

INSTALLATION

The Starter Lockout output circuit drives a normally closed relay, which interrupts the starting
signal when the output has been activated. See Figure 5-31.

=

STARTER
LOCKOUT

RELAY

(VCU 15/12)

O T é STARTER
! CIRCUIT

+12V

42879

Figure 5-31

5.19.3

Starter Lockout

PROGRAMMING REQUIREMENTS AND FLEXIBILITY

Starter Lockout may be enabled or disabled as listed in Table 5-66 with VEPS, DRS or minidiag?2.

Parameter Description Range Default Parameter ID
0 = Disable
1 = Starter Lockout
Enables/Disables the 2 = Reserved
Relay 1 Starter Lockout Function 3 = Reserved 0 116 01
4 = Ol Alarm
5 = Reserved
Enables/Disables .
Starter Lockout Diagnoses for Starter 0 ~ Disable 0 116 02
Diagnosis 1 = enable
Lockout
Table 5-66 Starter Lockout
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5.20 TACHOMETER DRIVE

DDEC for MBE 900 and MBE 4000 uses the Camshaft Position Sensor (CMP Sensor) signals to
compute engine speed. The engine speed is transmitted over the SAE J1708/J1587 and J1939
Data Links. Engine speed can be displayed by connecting a tachometer from the DDEC-VCU
connector pin 12/6. This circuit provides the standardized output signal for the tachometer drive
per ATA recommended practice RP123. See Figure 5-32.

VIH-TO-DDEC-VCU
12-PIN CONNECTOR

TO TACHOMETER
VIH-TO-
DDEC-VCU
CONNECTOR
LABEL CAVITY
TACHOMETER OUTPUT 12/6
44459

Figure 5-32 Tachometer Drive Installation

5.20.1 OPERATION

Pin 12/6 provides an engine speed signal for driving an external tachometer. This is a low-side
output, so a pull-up resistor to VBat may be required for some applications. The signal duty
cycle is 50%.

5-109

All information subject to change without notice. (Rev. 11/05)

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



FEATURES

THIS PAGE INTENTIONALLY LEFT BLANK

5-110 All information subject to change without notice. (Rev. 11/05)
7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

5.21 THROTTLE CONTROL/GOVERNORS

There are two types of engine governors that are used with throttle controls. The engine
governors are:

o The Automotive Limiting Speed Governor (ALSG) for torque control, typical governor for
on-highway applications(refer to section 5.21.1)

o The Variable Speed Governor (VSG) for speed control, typical governor for off-highway
applications (refer to section 5.21.2)

5.21.1 AUTOMOTIVE LIMITING SPEED GOVERNOR - ON-HIGHWAY

In on-highway applications and some nonroad applications, ALSG is the primary throttle source.
The throttle input in a ALSG sets percent load. The amount of fuel input to the engine is
determined by the throttle position. As the load on the engine varies the resulting engine speed
will vary between idle speed and rated speed.

ALSG Accelerator Pedal

The accelerator pedal (AP) sends an input signal which the ALSG uses to calculate engine power
proportional to the foot pedal position. This assembly is also referred to as the Accelerator
Pedal Sensor (AP Sensor) assembly.

ALSG Accelerator Pedal Installation

DDEC for MBE 900 and MBE 4000 is compatible with an AP which has an output voltage that
meets SAE J1843 and has less than 5% of voltage supply closed throttle variability.

The AP is an OEM supplied part. Vendor sources that may be contacted for additional design
and installation details.

NOTE:
An |dle Validation Switch is required.

Williams Controls

14100 S.W. 72nd Avenue
Portland, Oregon 97224
Phone: (503) 684-8600
www.williamscontrols.com
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See Figure 5-33 for installation requirements.

Accelerator Pedal Assembl
e ety DDEC-VCU
' Accelerator Pedal !
Potentiometer . 21/9 +5v
+ Accelerator Pedal  21/11
v :  Signal (APS) APS-REF
VT - / : APS ADC
A T / l ; 21/14 uc
P Idle Validation : GND
P Switch (IVS) VS Idle Position 21/12] IVS IDLE #2
; : ___21/13] IVS #1 -
: J !IVS Throttle Position
S S - :
: : 18/03
; : ] GND
44373

Figure 5-33 Accelerator Pedal Installation

An Idle Validation Switch is required and uses two digital inputs. Refer to section 4.1, "Digital
Inputs," for additional information.

ALSG Electronic Foot Pedal Assembly Diagnostics

Idle Validation Switch inputs provide redundancy to assure that the engine will be at idle in the
event of an AP in-range malfunction. The Idle Validation Switch is connected to two digital
inputs on the DDEC-VCU. When the Idle Validation Switch on the AP is switched to battery
ground, the engine speed will be at idle.

5.21.2 VARIABLE SPEED GOVERNOR

VSG control is available to fuel the engine in order to keep the selected VSG speed regardless of
engine torque without driver interaction. The engine torque cannot exceed a programmed limit.
Upon startup the engine will go to the speed selected by the VSG throttle position.

The VSG throttle control options are:
o Cab VSG — Cruise Switch VSG
o Remote VSG
o Analog VSG
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See Figure 5-34 for a diagram of VSG logic.

VVSG Function = Enabled
Road speed > VSG
max. road speed

Road speed < VSG max. road speed
and Cruise Control ON

VSG Dropout on
Service Brake Switch = Enabled
and Service Brake pressed T

Cab VSG Mode

V&G

Function Stopped Road speed >

VSG max. road speed

Cruise Control
Switch OFF

VSG Clutch Over and

Road speed < Clutch Pressed

VSG max. road speed
and Remote VSG ON

% APS rpm

Remote VSG < VSG rpm

Switch ON

Remote VSG OFF or
Road speed >
VSG max. road speed

VSG Throttle
Override = Enabled and
% APS rpm > VSG rpm

Remote VSG
Mode
VSG Throttle

Override = Enabled and
% APS rpm > VSG rpm

Accelerator Pedal Control

o 0% APS = min. VSG speed
% APS rpm < VSG rpm 100% APS = max. engine

speed for throttle override

43079

Figure 5-34 VSG Logic
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Cab VSG - Cruise Switch VSG

The Cruise Control switches are used to activate and control the Cruise Switch VSG (Cab VSG)
option.

NOTE:
Cab throttle and remote throttle can be overridden with the accelerator pedal unless
“VSG Throttle Override” is disabled.

The Cruise On/Off switch must be turned ON and the park brake must be engaged (if configured).
If Cruise Switch VSG is inactive and the Cruise Switch VSG conditions are met, pressing

and releasing the Resume/Accel Switch will activate Cruise Switch VSG at the Resume VSG
Speed. Pressing and releasing the Set/Coast Switch will activate Cruise Switch VSG at the

Set VSG Speed. The Resume VSG Speed and the Set VSG Speed can be programmed with

the VEPS or minidiag2 and cannot be greater than the VSG maximum speed or lower than

the VSG minimum speed.

Once the VSG set speed is established, the Resume/Accel Switch can be used to increment the set
speed at a rate of 200 rpm/sec (programmable). Releasing the Resume/Accel Switch will set the
engine speed at the current operating speed.

The Set/Coast Switch will decrement the set speed at a rate of 200 rpm/sec (programmable),
down to the minimum VSG speed. Releasing the Set/Coast Switch will set the engine speed at
the current operating speed.

Cab VSG speed is disabled for any of the following:
0 Turning the Cruise Master Switch off
o Vehicle speed is greater than Max Vehicle Speed in VSG (programmable — default 10 km/h)
o VSS fault
o Clutch Released Pedal or Service Brake Pedal are pressed - optional
o Park Brake is off (if configured)

If VSG Throttle Override is enabled, the throttle pedal can override the VSG engine speed up
to the maximum engine speed for Throttle Override. Throttle pedal or remote throttle engine
speed can override once the current VSG engine speed is reached. The previous VSG set speed
will become active again, if it is greater than the engine speed equivalent to the throttle pedal
percentage.
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See Figure 5-35 for a diagram of Cab VSG Mode.

\

SET & Coast Switch

New engine speed =
SET VSG Engine
Speed

ACC switch
pressed

Ramp up
engine speed

speed

Demand engine
speed = new engine

—

RES & ACC Switch

New engine speed =
RES VSG Engine
Speed

Coast switch
pressed

Ramp down
engine speed

ACC switch Coast switch
released released
If (ramped engine speed < max. VSG If (ramped engine speed > min. VSG
engine speed) engine speed)
New engine speed = Ramped engine New engine speed = Ramped engine
speed speed
else else
New engine speed = max. VSG New engine speed = min. VSG
engine speed engine speed
43080
Figure 5-35 Cab VSG Mode
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Cruise Switch VSG Programming Requirement and Flexibility

The digital inputs listed in Table 5-67 are required for Cruise Switch VSG. These digital inputs
may be configured with VEPS or the minidiag?2.

Digital Input Setting Default Parameter ID
Enable Service 1 = Enable _
Brake Input 0 = Disable 1= Enabled 11304
0 = Hardwired
Service Brake Input 1 = Source Address 1 (SA1) _ .
Configuration 2 = Source Address 2 (SA2) 0 = Hardwired 11305
3 = Source Address 3 (SA3)
0 = Hardwired
Cruise Control On/Off 1 = Source Address 1 (SA1) _ .
Switch Configuration 2 = Source Address 2 (SA2) 0 = Hardwired 1131
3 = Source Address 3 (SA3)
Cruise Control 0 = Hardwired
Set/Coast & 1 = Source Address 1 (SA1) _ .
Resume/Accel Switch 2 = Source Address 2 (SA2) 0 = Hardwired 11312
Configuration 3 = Source Address 3 (SA3)
0 = Hardwired
Clutch Switch 1 = Source Address 1 (SA1) _ .
Configuration 2 = Source Address 2 (SA2) 0 = Hardwired 11315
3 = Source Address 3 (SA3)
Enable Park Brake 1 _= E_nable 1 = Enabled 113 08
Input 0 = Disable
0 = Hardwired
Park Brake Switch 1 = Source Address 1 (SA1) _ .
Configuration 2 = Source Address 2 (SA2) 0 = Hardwired 11309
3 = Source Address 3 (SA3)
Neutral Switch 0 = J1939 ETC2 _
Configuration 1 = Hardwired 0= J1939 ETC2 11307
Table 5-67 Cruise Switch VSG Digital Inputs
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The Cruise Switch VSG parameters are listed in Table 5-68 and Table 5-69.

Parameter

Parameters Description Default Range ID Access
0 = Disabled
VSG Control on ! = Enabled Nexiq DDR,
. Enables/disables 2 = Enabled if neutral DDDL,
VSG and Cruise . 0 107 01
. the VSG function _ . DRS, VEPS,
Control Pin 3 = Enabled if neutral and L
. minidiag2
park brake
4 = Enabled if park brake*
Nexiq DDR,
Max VSG Sets the max VSG DDDL,
Speed speed 3000 RPM 500 — 3000 RPM 107 02 DRS, VEPS,
minidiag2
Nexiq DDR,
. Sets the min VSG DDDL,
Min VSG Speed speed 500 RPM 500 — 3000 RPM 107 03 DRS, VEPS,
minidiag2
Enables/disables Nexiq DDR,
VSG Throttle the throttle pedal 1 = 0 = Disabled 107 04 DDDL,
Override from overriding Enabled 1 = Enabled DRS, VEPS,
VSG mode. minidiag2
Max Engine | Sets the max Nexiq DDR,
Speed for engine speed that DDDL,
Throttle the t.hrottle cgn 3000 RPM 0 — 3000 RPM 107 05 DRS, VEPS,
Override obtain when in minidiag2
VSG mode. 9
0 = Allows VSG to run
independent of Service
Brake or Park Brake
Enables/Disables | 0 =VSG in- . Nexia DDR
VSG Dropout on | the status of the dependent | 1 =V_SG drops out on either DIgDL ’
Service Brake | Service Brake or of Service | Service Brake or Park Brake 1 07 06 DRS VEiDS
or Park Brake | Park Brake for Brake or | 2 =vSG drops out on Service min,idiag2 ’
disabling of VSG Park Brake | Brake
3 = VSG drops out on Park
Brake
0 =
Enables/Disables Disabled Nexiq DDR,
VSG Dropouton | the status of the (Clutch 0 = Disabled 107 07 DDDL,
Clutch Switch | Clutch Switch for switch will 1 = Enabled DRS, VEPS,
disabling of VSG not disable minidiag2
VSG)
* See parameter 1 07 06
Table 5-68 Cruise Switch VSG Parameters (1 of 2)
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Parameters Description Default Range Parameter ID Access
Max Vehicle | Sets the max vehicle Neé'gEI):)LDR’
Speed in speed over which VSG is 10 km/h 0 — 128 km/h 107 08 :

) DRS, VEPS,
VSG disabled L
minidiag?2
Sets the initial speed Nexiq DDR,
Cruise Set when the Set/Coast Min VSG Speed to DDDL,
VSG Speed | Switch is used to enable 500 RPM Max VSG Speed 10709 DRS, VEPS,
Cab VSG minidiag2
Ma;OII'Er:J%ne active once the Set/Coast 500 Nm 0-5000 Nm 1o7 DRS, VEPS,
q Switch is activated minidiag2
Cruise Sets the initial speed Nexiq DDR,
when the Resume/Accel Min VSG Speed to DDDL,
Resgn;z;/SG Switch is used to enable 500 RPM Max VSG Speed 10712 DRS, VEPS,
P Cab VSG minidiag2
Sets the max engine .
Resume VSG | torque that becomes Neélgé)LDR,
Max Engine | active once the 5000 Nm 0-5000 Nm 107 14 ;
. DRS, VEPS,
Torque Resume/Accel Switch -
. . minidiag?2
is activated
Nexiq DDR,
VSG Ramp | Sets the rate of increase 1000 DDDL,
Rate or decrease. RPM/sec 25 - 2500 RPM/sec 10715 DRS, VEPS,
minidiag?2
Table 5-69 Cruise Switch VSG Parameters (2 of 2)
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Remote VSG Mode

The Remote VSG will override the Cab VSG mode when the Remote VSG Switch input on the
DDEC-VCU (18/10) is grounded. Remote VSG will also override throttle pedal and remote
throttle unless “VSG Throttle Override” is disabled. The active throttle will override Remote
VSG if “VSG Throttle Override” is enabled.

The preset speed is selected by toggling the remote VSG switch once for VSG Speed #1, twice
within two seconds for VSG Speed #2, and three times within two seconds for VSG Speed #3.

Remote VSG speed is disabled for any of the following:
0 Turning the Remote VSG switch off for more than two seconds
o Vehicle speed is greater than Max Vehicle Speed in VSG (programmable — default 10 km/h)
o VSS fault
o Clutch Released Pedal or Service Brake Pedal are pressed
o Park Brake is off (if configured)

If VSG Throttle Override is enabled, the throttle pedal can override the VSG Engine speed up to
the Maximum Engine Speed for Throttle Override. The throttle pedal or remote throttle engine
speed is less than current VSG engine speed, the engine will not respond to throttle requests less
than the current VSG engine set speed. The previous VSG set speed will become active again, if
it is greater than the engine speed equivalent to the throttle pedal percentage.

If remote VSG is active and then disabled due to one or more disabling condition, VSG mode will
automatically reactivate when the disabling condition is removed.

NOTE:
If remote VSG is active and then disabled due to one or more disabling conditions, VSG
mode will automatically reactivate when the disabling condition is removed.

See Figure 5-36 for a diagram of Remote VSG Mode.
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Remote VSG switch on Remote VSG———p»
& switch off > 2 sec.
(Remote VSG switch off <2 sec.) AND
Remote switch on AND
New engine speed = |a4— VSG speed number =3
Remote VSG Speed #1

Demand
engine speed = new
engine speed

(Remote VSG switch off < 2 sec.) AND
Remote switch on AND
VSG speed number = 1

v

New engine speed =
Remote VSG Speed #2

New engine speed =
Remote VSG Speed #3

N

(Remote VSG switch off < 2 sec.) AND
Remote switch on AND
VSG speed number =2 43078

Figure 5-36 Remote VSG Mode

Installation

The Remote VSG Switch is wired to pin 18/10 of the DDEC-VCU. See Figure 5-37.

18/10 o

43030
Figure 5-37 Remote VSG Switch
Remote VSG Programming Requirement and Flexibility
The Remote VSG parameters are listed in Table 5-70 and Table 5-71.
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Parameters | Description Range Defaults Paralrgeter Access
0 = Disabled Nexi
1 = Enabled DR
VSG Control on | Enables/dis- 2 = Enabled if neutral DDDL,
VSG and Cruise | ables the VSG _ . 0 107 01 ’
Control Pi funci 3 = Enabled if neutral and DRS,
ontrol Pin unction park brake* VEPS,
4 = Enabled if park brake* minidiag2
Nexiq
DDR,
Max VSG Sets the max DDDL,
Speed VSG speed 500 — 3000 RPM 3000 RPM 107 02 DRS,
VEPS,
minidiag2
Nexiq
DDR,
. Sets the min DDDL,
Min VSG Speed VSG speed 500 — 3000 RPM 500 RPM 107 03 DRS,
VEPS,
minidiag2
Enables/dis- Nexiq
ables the DDR,
VSG Throttle throttle pedal 0 = Disabled . DDDL,
Override from over- 1 = Enabled 0 = Disabled 10704 DRS,
riding VSG VEPS,
mode. minidiag2
Sets the Nexiq
Max Engine max engine DDR,
Speed for speed that the DDDL,
Throttle throttle can 0 = 3000 RPM SOO0IREN 10705 DRS,
Override obtain when in VEPS,
VSG mode. minidiag2
0 = Allows VSG to run
_ independent of Service
Enables/Dis- | Brake or Park Brake Nexiq
ables the sta- ] 0 = VSG DDR
VSG Dropout on | tus of the Ser- | 1=VSG drops out on either independent of DDDL
Service Brake or | vice Brake or | Service Brake or Park Brake ServitF:)e Brake or 1 07 06 DRS ’
Park Brake | Park Brake for | 5 =vSG drops out on Service Park Brake VEPS,
disabling of Brake minidiag2
VSG
3 = VSG drops out on Park
Brake
Enables/Dis- Nexiq
ables the sta- 0 = Disabled DDR,
VSG Dropouton | tus of the 0 = Disabled (Clutch switch wil 107 07 DDDL,
Clutch Switch | Clutch Switch 1 = Enabled not disable VSG) DRS,
for disabling of VEPS,
VSG minidiag2
* See parameter 1 07 06
Table 5-70 Remote VSG Parameters (1 of 2)
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Parameters Description Range Defaults Paralr[r)'neter Access
Max Vehicle Sets the max vehicle Neé‘ggLDR’
: speed over which 0-128 km/h 10 km/h 107 08 .
Speed in VSG L DRS, VEPS,
VSG is disabled o
minidiag2
Nexiqg DDR
Sets the rate of ’
VSG Ramp . 25 — 2500 DDDL,
Rate mcrea;e or decrease RPM/sec 1000 RPM/sec 107 15 DRS, VEPS,
when in VSG mode. o
minidiag2
Number of Sets the number of NeégI:I)I)LDR,
Remote VSG | remote VSG speeds 1103 1 107 16 '
DRS, VEPS,
Speed that can be enabled o
minidiag2
. Nexiq DDR
Min VSG RPM ’
VSG Speed #1 | SIS the VSG#Tset | 14 1oy vsa 950 RPM 10717 DDDL,
speed DRS, VEPS,
RPM 0
minidiag2
VSG Speed #1 VEPS,
Governor Type T— 1 10718 minidiag2
VSG Speed Sets the max engine Low Idle - 5000 Neé'g[?LDR’
#1 Max Engine | torque for VSG Speed Nm 5000 Nm 107 19 DRS, VEPS,
Torque #1 o
minidiag2
Min VSG RPM Neé'g[?LDR’
VSG Speed #2 | #2 VSG set speed to Max VSG 1250 RPM 107 20 :
DRS, VEPS,
RPM O
minidiag2
VSG Speed #2 1 — 11 1 107 21 VEPS,
Governor Type minidiag2
VSG Speed Sets the max engine Low Idle - 5000 Neélg[?LDR’
#2 Max Engine | torque for VSG Speed Nm 5000 Nm 107 22 DRS, VEPS,
Torque #2 o
minidiag2
Nexiq DDR,
Low Idle - 5000 DDDL,
VSG Speed #3 | #3 VSG set speed Nm 1850 RPM 107 23 DRS, VEPS,
minidiag2
VSG Speed #3 1—11 1 107 24 VEPS,
Governor Type minidiag2
VSG Speed Sets the max engine Low Idle - 5000 NeélggLDR’
#3 Max Engine | torque for VSG Speed Nm 5000 Nm 107 25 DRS, VEPS,
Torque #3 o
minidiag2
Table 5-71 Remote VSG Parameters (2 of 2)
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Remote Accelerator Control for VSG or ALSG

A Remote Accelerator Pedal can be installed to control either an analog Remote VSG (VSG) or
analog Remote Accelerator Pedal (ALSG).

The Remote VSG will start when the Remote VSG switch (18/10) is switched to battery ground.
The Remote VSG logic will override the Cab VSG. Cab throttle and remote throttle are also
overridden unless “VSG Throttle Override” is disabled. When ALSG operation is required, the
Remote Accelerator Switch is switched to battery ground.

The Remote Accelerator Switch Select input (DDEC-VCU, 18/7) determines the active throttle
control. When this pin is grounded, the engine will respond to the remote throttle input. When
this input is not grounded, the engine will respond to the cab throttle pedal.

The VSG Enable input (DDEC-VCU, 18/10) determines if the engine will be in VSG or ALSG
mode.

If remote VSG is active and then disabled due to one or more disabling condition, VSG mode will
automatically reactivate when the disabling condition is removed.

Remote Accelerator Control Example

Example: If a remote throttle is required to work from idle to rated speed, the parameters
listed in Table 5-72 must be set.

Parameter Set To
VSG Throttle Override 1
VSG Speed #1 Idle
Max VSG Speed Rated (or highest RPM for the engine)

Table 5-72 Remote Accelerator Control Parameter Settings
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Installation

See Figure 5-38 for installation of a Remote Accelerator Control for VSG or ALSG.

Remote Accelerator Pedal
DDEC-VCU
Remote Accelerator
Potentiometer SENSOR (+) 18/17 +
]J: I— 5V
SENSOR SIGNAL 18/18
/ | SENSOR (-) 21/14
Remote VSG Switch
18/10
Remote Accelerator
Select Switch
18/7
Gl:lD — GND
21/3
44374
Figure 5-38 Remote Accelerator Control for VSG or ALSG
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5.22 TRANSMISSION INTERFACE

DDEC for MBE 900 and MBE 4000 can be interfaced to manual or automatic/automated
transmission over the J1939 data link.

5.22.1 INSTALLATIONS

The interface for automatic and automated transmissions is provided through the J1939 data link.
The pin assignments for the J1939 data link are listed in Table 3-25.

AGS2 Installation

The AGS2 transmission is only used with the MBE 900 engine and has additional wiring
requirements.

On non-multiplexed vehicles, the following outputs are required on the DDEC-VCU:
o Neutral Start Function
o Backup Lamp Output
o Check Trans Lamp Output
o Trans Temp Lamp Output

See Figure 5-39 for the interface to the DDEC-VCU and DDEC-ECU for non-multiplexed and
Figure 5-40 for multiplexed.

15/9 - BACKUP LAMP QUTPUT N~ +12V
pON
12/9 - ABS ACTIVE
e e e e eem e = — 1O ABS MODULE
TO OPTIONAL: REQUIRED FOR NON-J1939 ABS (PULLED TO GND
VCU WHEN ABS ACTIVE)
12/4 - CHECK TRANS IND. LAMP N~
+12V
POy
12/5 - TRANS TEMP IND. LAMP N~ +12V
PN
12/1 - ENGINE START REQUEST TO
CRANK FROM
KEY SWITCH
TO 16/8 - STARTER CONTROL SIGNAL
ECU
16/12 - START ENABLE OUTPUT TO STARTER
RELAY
44583

Figure 5-39 AGS2 Transmission Interface to DDEC-VCU/DDEC-ECU —
Non-multiplexed
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TO |12/9-ABSACTIVE — TOABS MODULE

OPTIONAL: REQUIRED FOR ™ PULLED TO
VCU | NON-J1939 ABS END WHEN
ABS ACTIVE)
46190

Figure 5-40 AGS2 Transmission Interface to DDEC-VCU/DDEC-ECU —
Multiplexed

The AGS2 connector pinout is listed in Table 5-73.

Connector Pin Description Connector Pin Description
1 SmartShift Lever Ground 12 Battery (+) — +12V
2 CAN2 (+) (Proprietary) 13 J1939 (-)
3 Not Used 14 J1587 (+)
4 Not Used 15 Battery (+) — +12V
5 CAN2 Low (Proprietary) 16 Not Used
6 Not Used 17 SmartShift Lever Input A
7 J1939 (+) 18 Ground
8 Not Used 19 SmartShift Lever Input B
9 Ignition — +12V 20 Not Used
10 Not Used 21 Ground
1 J1587 (-) — —

Table 5-73 AGS2 Connector
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5.22.2 PROGRAMMING REQUIREMENTS AND FLEXIBILITY

The correct transmission type, listed in Table 5-74, must be programmed by VEPS, DRS or
minidiag2. The minidiag2 parameter ID is 1 02 01. The default is 0, Manual Transmission.

Transmission Transmission
Type
Manual 0
Allison
1000/2000 2
MD 5
HD 5
Eaton
Lightning 0
Autoshift 1
UltraShift 2
Meritor
Freedomline 1
Mercedes
AGS2 5

Table 5-74 Transmission Type

The parameter listed in Table 5-75 set the “limp home speed” and must be set for DDEC-ECU
Software 60 (Diagnostic Version 9).

Parameter Description Range Parameter ID
. Selects Manual/Auto 0 = Manual
Transmission Type Transmission 1 = Automatic/Automated 00102

Table 5-75 Engine Identification
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AGS2 transmissions have additional programming requirements on non-multiplexed vehicles as

listed in Table 5-76.

Parameter Setting Default ParalrSeter
. . 0 = Started activated
Starter Type 0 — Starter Activated via DDEC-ECU via DDEC-ECU 00103
. 0 = No EBC1 (J1939 ABS) _
Transmit EBC1 for AGS2 1 = Transmit EBC1 (Non-J1939 ABS) 0 = No EBC1 10115
Transmission Type 5 = AGS2 0 = Manual 102 01
Configuration Relay 2 5 — AGS2 Backup Lamp 0 = Disabled 102 03
Configuration Analog Output | 10 — AGS2 Trans Temp Indicator Lamp 9 = Disabled 109 01
Ol Thermostat/AGS2 Lamp 5 — AGS2 Check Trans Lamp 3 = Not Used 109 04
0 = Hardwired
Park Brake Multiplexed 1=SA1 0 = Hardwired 113 05
P 2 = SA2
3 = SA3
Enable Transmission
0 = J1939 (ETC 2) 0 = J1939 (ETC2) 113 07
Neutral Input
Enable Park Brake Input 1 = Enable 0 = Disabled 113 08
Configuration Variable o .
Input DSFO 0 = Disable 0 = Disabled 11317
Configuration Variable 0 = Disable (J1939 ABS) .
Input DSF 1 1= Enable ABS Input (non-J1939 ABS) 0 = Disabled 11318
Relay 1/Starter Lockout 0 — Disabled 0 = Disabled 116 01
Starter Lockout Diagnosis 1 = Disabled 0 = Enable 116 02

Table 5-76

Vehicles (Example Configuration)

AGS2 Transmission Programming Requirements for Non-Multiplexed

5-128

All information subject to change without notice. (Rev. 11/05)

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

AGS2 transmissions have additional programming requirements on multiplexed vehicles as

listed in Table 5-77.

Parameter Setting Default ParaIrSeter
1 = Starter Directly Activated via 0 = Starter Activated
Starter Type Terminal 50* via DDEC-ECU 00103
Transmission Type 5 = AGS2 0 = Manual 102 01
0 = Hardwired
Park Brake Multiplexed 1= SA1 0 = Hardwired 113 05
P 2 = SA2
3 = SA3
Enable Transmission
0 = J1939 (ETC 2) 0 =J1939 (ETC 2) 113 07
Neutral Input
Enable Park Brake Input 1 = Enable 0 = Disable 113 08
Configuration Variable o A
Input DSFO 0 = Disable 0 = Disable 11317
Configuration Variable 0 = Disable (J1939 ABS) A
Input DSF 1 1 = Enable ABS Input (non-J1939 ABS) 0 = Disable 11318
Relay 1/Starter Lockout 0 — Disabled 0 — Disabled 116 01
Starter Lockout Diagnosis 1 = Disabled 0 = Enable 116 02

* If starter type is not 0, then a different module must prevent the starter from engaging when the transmission

is in gear.

Table 5-77

Vehicles (Example Configuration)

AGS2 Transmission Programming Requirements for Multiplexed
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5.23 VEHICLE SPEED LIMITING

A Vehicle Speed Sensor is necessary for the Vehicle Speed Limiting feature.
5.23.1 OPERATION

Vehicle Speed Limiting discontinues engine fueling at any vehicle speed above the programmed
limit. The DDEC-VCU stops fueling when maximum vehicle speed is reached. If the Dual Road
Speed Limiter Switch is OFF, the Global Vehicle Road Speed Limit will be the limit for the road
speed. If the Dual Road Speed Limiter Switch is ON, the Dual Road Speed Limiter (LIM1) speed
will be the limit. Alternatively, a thrid limit can be set with LIMO.

Setting any of the limits to the maximum value will disable that road speed limit.

5.23.2 INSTALLATION

An OEM supplied Vehicle Speed Sensor or output shaft speed over the SAE J1939 Data Link is
required. Refer to section 3.7.4, "Vehicle Speed Sensor," for additional information.

If the Dual Road Speed Limiter switch is required, it is wired to DDEC-VCU pin 18/12 (LIM 1).
This is a normally open switch. A third Road Speed Limit is available using DDEC-VCU pin
18/11 (LIM 0).

5.23.3 PROGRAMMING REQUIREMENTS AND FLEXIBILITY

The Vehicle Speed Limit is programmable by VEPS, DRS, DDDL, the Nexiq DDR, or the
minidiag? as listed in Table 5-78.

Parameter Description Range Default Parameter ID
Maximum vehicle speed.
Alternate Road Speed Limit 10 — 152 km/hr 152 km/hr 103 03
1 cannot exceed this speed.
Maximum vehicle speed
when DDEC-VCU pin 18/12 0-152 km/hr 152 km/hr 105 07
is connected to ground.
Maximum vehicle speed
when DDEC-VCU pin 18/11 0 — 152 km/hr 152 km/hr 10503
is connected to ground.

Maximum Road Speed
(Global)

Alternate Road Speed
LIMO

Alternate Road Speed
LIM1

Table 5-78  Vehicle Speed Limiting Parameters

9

For more information on limiters, refer to section 5.12, “Limiters.’
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5.23.4 INTERACTION WITH OTHER FEATURES

The Cruise Control maximum set speed cannot exceed the Vehicle Speed Limit.

When Vehicle Speed Limiting is enabled and a VSS code is logged, the engine speed in all
gears will be limited for the duration of the ignition cycle to engine speed at the Vehicle Speed
Limit in top gear.

NOTE:

Due to VSS signal quality at low speeds, it is not recommended that the vehicle speed
limit be set above a minimum of 48 kph to insure smooth road speed limiting. DDC
cannot guarantee smooth speed limiting for maximum speeds set below 48 kph.
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5.24 VEHICLE SPEED SENSOR ANTI-TAMPERING

VSS Anti-tampering can be used to detect fixed frequency oscillators or devices which track
engine RPM and produce fewer pulses per revolution than a VSS wheel. These devices are used
to trick the ECU into believing that vehicle speed is low.

A VSS fault will be logged if the sensor appears to be working improperly but the vehicle speed is
not zero. The engine speed in all gears will be limited for the duration of the ignition cycle to the
engine speed at the Vehicle Speed Limit in top gear.

This feature should only be enabled on installations with manual transmissions where a Vehicle
Speed Sensor is wired directly to the DDEC-VCU.

NOTE:
Do Not use VSS anti-tampering with SAE J1939, automatic, semi-automatic, or torque
converter transmissions.

5.24.1 PROGRAMMING FLEXIBILITY

Vehicle Speed Limiting must also be enabled. The parameters are listed in Table 5-79.

Parameter Range Default Parameter Access
Number
0 = Disable
1 = Enable (Manual transmissions,
Anti-tamper traction control) 0 108 10 VEmTrﬁdER;S
2* = Enable (Manual transmissions, 9
no traction control)
0 = No sensor Neé‘gDDLDR‘
Vehicle Speed Sensor 2 = Magnetic VSS 2 108 01 '
_ . DRS, VEPS,
3 = Vehicle speed over J1939 N
minidiag?2
Nexiq DDR,
. DDDL,
Axle Ratio 1.00 - 20.00 5.29 108 03 DRS, VEPS.
minidiag?2
Number of Output VEPS, DRS,
Shaft Teeth 0-250 16 108 04 minidiag2
Tire Rgvolutlons per 160 - 1599 312 108 05 VEI_DS.,.DRS,
Kilometer minidiag?2
Top Gear Ratio VEPS, DRS,
(Output Shaft/Input Shaft) 0.1-255 ! 10806 minidiag2
Nexiq DDR,
Second Highest Gear DDDL,
Ratio 0.1 - 255 2.55 108 07 DRS, VEPS.
minidiag?2
*V14.21 or later only
Table 5-79 VSS Anti-tampering Parameters
All information subject to change without notice. (Rev. 11/05) 5-133
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6.1

OVERVIEW

Key components of the DDEC for MBE 900 and MBE 4000 system are the serial communication
links SAE J1587 and SAE J1939. Using these communication links allows DDEC for MBE 900
and MBE 4000 to offer the following functionality:

O

Transmitting sensor information from the DDEC-ECU via the data link at regular intervals
and/or upon request to obtain data and to monitor for failures

Sharing information between stand-alone modules used in the system via the data link

Sharing engine data with electronic dashboard displays and vehicle management
information systems via the data link

Transmitting and performing diagnostic procedures from external instrumentation such as
minidiag2 via the data link

Transmitting to the powertrain the messages assigned to both the engine and the
transmission retarder.

The following industry standard Society of Automotive Engineers (SAE) documents can be
used as a reference:

|

|

O

SAE J1587 , Electronic Data Interchange Between Microcomputer Systems In Heavy
Duty Vehicle Applications

SAE J1708, Serial Data Communications Between Microcomputer Systems In Heavy
Duty Vehicle Applications

SAE J1939, Recommended Practice for a Serial Control and Communication \ehicle
Network

SAE J1939/71, \ehicle Application Layer

SAE J1939/01, Truck and Bus Applications

SAE J1939/11, Physical Layer

SAE J1939/73, Application Layer — Diagnostics
SAE J1939/21, Data Link Layer

To obtain a copy of the above documents contact the Society of Automotive Engineers (SAE).

SAE International

400 Commonwealth Drive
Warrendale, PA 15096
Attention: Publications
Phone: (412) 776-4970
WWW.Sae.org
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6.2 SAE J1587 — DDEC-VCU ONLY

SAE RP J1587 defines the recommended format of messages and data being communicated
between microprocessors used in heavy-duty vehicle applications. J1587 (+) and J1587 (-) as
shown on the Vehicle Interface Harness schematic are used as the J1587 communication link.
These circuits also exist in the nine-pin diagnostic connector for use with the diagnostic and
reprogramming tools.

NOTE:
The maximum length for the SAE J1587 Data Link is 40 m (130 ft).

6.2.1 MESSAGE FORMAT

A complete description of the DDEC for MBE 900 and MBE 4000 parameters is provided
within this section of the manual. The DDEC-VCU transmits parametric data at SAE J1587
recommended rates in packed message form. The first byte or character of each message is the
Message Identification character (MID). The MID identifies which microcomputer on the serial
communication link originated the information. Each device in the system originating messages
must have a unique MID. The assignment of MIDs should be based on those listed in SAE RP
J1587. The primary MID for DDEC for MBE 900 and MBE 4000 engines is 128.

The DDEC-VCU reacts on the MIDs listed in Table 6-1.

MID Description

130 Transmission Control Unit (TCU)
136 Anti-lock Brake System (ABS)
140 Instrument Cluster Unit (ICU)
172 Service Link

179 Second Diagnostic Device
180 Off-board diagnostics

181 Satellite

182 Vehicle Electronic Programming System (VEPS)
219 Collision Avoidance

231 Cellular

171 ProDriver/ProDriver DC

Table 6-1 DDEC-VCU MIDs

Subsystems also require identifiers. The subsystem identifier character (SID) is a single byte
character used to identify field-repairable or replaceable subsystems for which failures can be
detected or isolated. SIDs are used in conjunction with SAE standard diagnostic codes defined in
J1587 within PID194.

All information subject to change without notice. (Rev. 11/05) 6-5
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The identifiers used by DDEC for MBE 900 and MBE 4000 engines are defined and listed in
Table 6-2.

Identifier Description

The FMI describes the type of failure detected in the
subsystem and identified by the PID or SID.

The MID is the first byte or character of each
message that identifies which microcomputer on
J1587 serial communication link originated the
information.

A PID is a single byte character used in J1587
Parameter Identification Character (PID) messages to identify the data byte(s) that follow.
PIDs identify the parameters transmitted.

A SID is a single byte character used to identify
Subsystem Identification Character (SID) field-repairable or replaceable subsystems for which
failures can be detected or isolated.

Table 6-2 Identifiers Used by DDEC for MBE 900 and MBE 4000

Failure Mode Identifier (FMI)

Message Identification Character (MID)
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SAE J1587 Parameters Available with DDEC for MBE 900 and MBE 4000

DDEC for MBE 900 and MBE 4000 supports the J1587 parameter identifiers (PIDs)

listed in Table 6-3 and Table 6-4.

PID Description

25 Air Conditioner System Status #2
33 Clutch Cylinder Position
40 Engine Retarder

41 Cruise Control Switch Status
43 Ignition Switch Status

44 Attention/Warning Indicator Lamps Status
62 Retarder Inhibit Status

64 Direction Switch Status
65 Brake Switch Status

70 Parking Brake Switch Status
83 Vehicle Speed Limit Status
84 Vehicle Speed

85 Cruise Control Switch Status
86 Cruise Control Set Speed
89 VSG Switch Status

91 Percent Engine Load

92 Percent Engine Load

93 Output Torque

98 Engine Oil Level

100 Engine Oil Pressure

102 Turbo Boost Pressure
105 Intake Manifold Temperature
106 Air Inlet Pressure

107 Air Filter Differential Pressure
108 Barometric Pressure

110 Coolant Temperature

111 Coolant Level

121 Engine Retarder Status
168 Battery Potential (Voltage)

Table 6-3 SAE J1587 PIDs (part 1 of 2)
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PID Description

174 Fuel Temperature

175 Engine Oil Temperature

182 Trip Fuel

183 Fuel Rate

184 Instantaneous Fuel Economy, (mile/gal)
185 Average Fuel Economy, (mile/gal)
189 Rated Engine Speed

190 Engine Speed

194 Transmitter System Diagnostic Code and Occurrence Count Table
234 Software Identification

235 Total Idle Hours

236 Total Idle Fuel Used

237 Vehicle Identification Number (VIN)
243 Device Identification

244 Trip Miles

245 Total Miles

247 Total Engine hours

248 Total VSG Hours

249 Total Engine Revolution

250 Total Fuel Used

251 Clock

252 Date

439 Extended Range Boost Pressure

Table 6-4  SAE J1587 PIDs (part 2 of 2)
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6.2.2 J1708/J1587 MESSAGE PRIORITY

Each message sent by DDEC for MBE 900 and MBE 4000 engines is assigned a priority on a
scale of 1 to 8, in compliance with the message priority assignment specified in SAE RP J1708.
The most critical message has a priority of one. The message assignments are listed in Table
6-5. All devices transmitting messages across DDEC for MBE 900 and MBE 4000 engines
J1708/J1587 Data Link must be prioritized and transmitted in this manner.

Priority Description
1 and 2 Reserved for messages that require immediate access to the bus.

Reserved for messages that require prompt access to the bus

3 and 4 : .
in order to prevent severe mechanical damage.
Reserved for messages that directly affect the economical
5and 6 - . .
or efficient operation of the vehicle.
7 and 8 All other messages not fitting into the previous priority categories.
Table 6-5 Message Priority Assignments

6.2.3 SAE J1587 PIDS REQUIRING ACTION

DDEC for MBE 900 and MBE 4000 engines will respond to data requests per the J1587 PID
requests shown in the next sections.

Data Request

The format for a data request is shown below.

PID Data
0 a
a - Parameter number of the requested parameter

Component Specific Request

The format for a component specific request is shown below.

PID Data
128 ab
a - Parameter number of the requested parameter
b - MID of the component from which the parameter data is requested

NOTE:

DDEC for MBE 900 and MBE 4000 engines responds with the appropriate data provided
the MID in byte (b) matches the MID stored in calibration. The primary MID for DDEC for
MBE 900 and MBE 4000 engines is 128.

All information subject to change without notice. (Rev. 11/05) 6-9
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Transmitter Data Request / Clear Count

The format for a transmitter data request is shown below.

PID Data
195 nabec
n - Number of parameter data characters = 3
a - MID of the device to which the request is directed
b - SID or PID of a standard diagnostic code
¢ - Diagnostic code number

Bits: 1-4 Failure mode identifier (FMI) of a standard diagnostic code
Bit: 5 Byte (b) identifier

1 - Byte (b) is a Subsystem Identifier (SID)

0 - Byte (b) is a Parameter Identifier (PID)

Bit: 6 Type of diagnostic code
1 - Standard diagnostic code
0 - Expansion diagnostic codes

Request an ASCII descriptive message for the given
diagnostic code.
Request count be cleared for the given diagnostic code on
the device with the given MID.
Request counts be cleared for all diagnostic codes on the
10 - device with the given MID. The diagnostic code given in
this transmission is ignored.
Request additional diagnostic information for the given
11 - diagnostic code, the content of which is defined under PID
196.

Bit: 7, 8 00

01 -

NOTE:
DDEC for MBE 900 and MBE 4000 engines responds with the appropriate data using
PID 196.

source: ECM calculated; outputs represent intended state
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J1587 Outputs - Single Byte Parameters

PID 25 - Air Conditioner System Status #2
update rate: 1.0 s or on change

format:
PID Data
25 a
a — Air Conditioner System Status
Bits 8-7: Compressor Discharge Side — N/A
Bits 6-5: Compressor
00 - Not At Very High Pressure
01 - is At Very High Pressure
10 - Error
11 - Not Available
Bits 4-3: Compressor Suction Side — N/A
Bits 2—1: Evaporator Temp— N/A

PID 33 - Clutch Cylinder Position
update rate:  On Request

format:
PID Data
33 a
a — Clutch Cylinder Position
All information subject to change without notice. (Rev. 11/05) 6-11
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PID 40 - Engine Retarder Switches Status
update rate: 0.2 s or on state change
format:
PID Data
40 a
a — Engine Retarder Switches Status
Bits 8-7: Reserved — all bits set to 1
Bits 6-3:: Engine Retarder level Switch
0 - 0 Cylinders
1 - 2 Cylinders
3 - 3 Cylinders
4 - 4 Cylinders
5 - 5 Cylinders
6 - 6 Cylinders
7 - 7 Cylinders
8 - 8 Cylinders
9 - 13 — Reserved
14 — Error
15 — Not Available
Bits 2—1: Engine Retarder Switch
00 - Off
01 - On
10 - Error
11 - Not Available
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PID 41 - Cruise Control Switches Status
update rate: 1.0 s or on state change
format:
PID Data
41 a
a — Cruise Control Switches Status
Bits 8-7: Reserved - all bits set to 1
Bits 6-5: Cruise Control On/Off Switch Status
00 - Off
01 - On
10 - Error
11 - Not Available
Bits 4-3: Cruise Control Set Switch Status
00 - Off
01 - On
10 - Error
11 - Not Available
Bits 2—-1: Cruise Control Resume Switch Status
00 - Off
01 - On
10 - Error
11 - Not Available

PID 43 - Ignition Switch Status
update rate: 1.0 s or on state change

format:
PID Data
43 a
a — Ignition Switch Status
Bits 8-7: Start Aid Contacts Status — N/A
Bits 6-5: Crank Contacts Status — N/A
Bits 4-3: Run Contacts Status
00 - Off
01 - On
10 - Error
11 - Not Available
Bits 2—1: Accessory Contacts Status — N/A
All information subject to change without notice. (Rev. 11/05) 6-13
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PID 44 - Attention/Warning Indicator Lamps Status
update rate: 10 time/s or 1 time/s when changing

format:
Bit: 1,2

Bit: 3,4

Bit: 5-8

PID 62 - Retarder Inhibit Status

Stop Engine Light Status
00 - off

01 - on

10 - error

11 - Not Available

Check Engine Light Status
00 - off

01 - on

10 -

11 - Not Available
Reserved, All Bits set to 1

update rate: On request
format:
Bits: 1, 2 Retarder Inhibit Status
00 - Off (not Inhibited)
01 - On (Inhibited)
Bits: 3-8 Uncommitted, all Bits set to 1
source: Digital output for Engine Brake Enable
comments: Used with the Engine Brake outputs.

PID 64 - Direction Switch Status

update rate: On Request
format:
PID Data
64 a
a — Direction Switch Status
Bits 8-7: Reserved — both bits set to 1
Bits 6-5: Forward Switch Status — N/A
Bits 4-3: Neutral Switch Status
00 - Off
01 - On
10 - Error
11 - Not Available
Bits 2—1: Reverse Switch Status — N/A
6-14
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PID 65- Service Brake Status

update rate: 1 time/s
format:
Bits: 5-8 Uncommitted, all Bits set to 1
Bits: 4,3 Engine Brake Status
0 — Not Active
1 — Active
Service Brake Switch Status
Bits: 1,2 0 - off
1-on

PID 70 - Parking Brake Switch Status

update rate: 1 time/s
format:
Bits: 8 Parking Brake Switch Status
0 - off
I -on
Bits: 1-7 Uncommitted, all Bits set to 0
source: Parking Brake Switch
PID 83- Vehicle Speed Limit Status
update rate: 1 time/s
format:
Bit: 8 Vehicle Speed Limit Status
1 - active
Bits: 1-7 All Bits set to 0
PID 84 - Vehicle Speed
update rate: 10 times/s
resolution: 0.5 mph/Bit (Uns/SI)
source: Vehicle Speed Sensor input
All information subject to change without notice. (Rev. 11/05) 6-15

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



COMMUNICATION PROTOCOLS—DDEC-VCU

PID 85 - Cruise Control Switch Status

update rate: 10 times/s

format:

Bit: 1

Bit: 2

Bit: 3

Bit: 4

Bit: 5

Bit: 6

Bit: 7

Bit: 8

On/Off Switch
1-On

0-Off

Set Switch
1-Off

0-On

Coast Switch
1-Off

0-On

Resume Switch
1-Off

0-On

Accel Switch
1-Off

0-On

Brake Switch
1-Off

0-On

Clutch Switch
1-Off

0-On

Cruise Active
1-On

0-Off

source: Cruise Control switch inputs
comments: Cruise Control status (Bit 8) is not cleared if Cruise Control is active but
being overridden by the throttle.

PID 86 - Cruise Control Set Speed

update rate: 0.1 times/s

resolution: 0.5 mph/Bit (Uns/SI)

source: Cruise Control switch inputs

comments: If no set speed, then all bits are set to 1.
6-16

All information subject to change without notice. (Rev. 11/05)

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

PID 89 - VSG Switch Status

update rate: 1 time/s
format:
Bit: 1 On/off switch
0-Off
1-On
Bit: Set switch
0-Off
1-On
Bit: Coast switch
0-Off
1-On
Bit: Resume switch
0-Off
1-On
Bit: Accel switch
0-Off
1-On
Bit: Brake
0-Off
1-On
Bit: Clutch
0-Off
1-On
Bit: VSG
0-Off
1-On
source: VSG switch inputs/ECM calculated
PID 91 - Percent Throttle
update rate: 10 times/s
resolution: 0.4%/Bit (Uns/SI)
source: Throttle Sensor input
PID 92 - Percent Engine Load
update rate: 10 times/s
resolution: 0.5%/Bit (Uns/SI)
source: ECM calculated
comments: Percent engine load is the ratio of actual torque and the minimum of the

requested torque and digital torque limit.

All information subject to change without notice. (Rev. 11/05)
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PID 93 - Output Torque

update rate: 1 time/s
resolution: 20 ft-1b/Bit (S/SI)
source: ECM calculated

PID 98 - Engine Oil Level

update rate: 0.1 time/s
resolution: 0.5%/Bit (Uns/SI)
source: Oil Level Sensor

PID 100 - Engine Oil Pressure
update rate: 1 time/s

resolution: 0.5 psi/Bit (Uns/SI)
source: Oil pressure sensor
sensor range: 0 to 65 psi

PID 102 - Turbo Boost Pressure (Gage)

update rate: 2 times/s
resolution: 0.125 psig/Bit (Uns/SI)
source: Turbo Boost Pressure Sensor

PID 105 - Intake Manifold Temperature

update rate: 1 time/s
resolution: 1°F/Bit (Uns/SI)
source:

PID 106 - Air Inlet Pressure
update rate: 1 time/s
resolution: 0.25 psi/Bit (Uns/SI)

PID 107 - Air Filter Differential Pressure

0.1 time/s
0.2 in.H,0/Bit (Uns/SI)

update rate:
resolution:
source:

PID 108 - Barometric Pressure
update rate: 1 time/s

Intake Manifold Temperature Sensor

Air Filter Differential Pressure Sensor

resolution: 0.0625 psi/Bit (Uns/SI)
source: Barometric Pressure Sensor or ECM calculated
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PID 110 - Coolant Temperature

update rate: 1 time/s

resolution: 1°F/Bit (Uns/SI)

source: Coolant Temperature Sensor
sensor range: 0to 300 F

PID 111 - Coolant Level
update rate: 10 times/s
resolution: 0.5%/Bit (Uns/SI) (or full = 100%, low = 0%)
source: Coolant Level Sensor
comments: If the Add Coolant Level Sensor (ACLS) is installed with the Engine
Protection Coolant Level Sensor (CLS), the coolant level will be:
100% When both sensors are in coolant
50% When the ACLS is out of the coolant
0% When both sensors are out of the coolant
If only the CLS is configured:
100% Full
0% Low

PID 121 - Engine Retarder Status

update rate: 5 times/s
format:
Bit: 1 Set to 0
Bit: 2 Set to 0
Bit: 3 Setto 0
Bit: 4 Set to 0
Bit: 5 Setto 0
Bit: 8 1 - Retarder active
comments: Transmitted only if engine brakes are configured.
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Double Byte Parameters

PID 168 - Battery Voltage

update rate: 1 time/s

resolution: 0.05 volts/Bit (Uns/I)

source: Battery voltage measured at input to ECM

comments: The ECM input battery voltage does fluctuate as injectors fire and will require

filtering if used for display purposes.

PID 174 - Fuel Temperature

update rate: 1 time/s

resolution: 0.25°F/Bit (S/T)

source: Fuel Temperature Sensor
sensor range: -40 to 175°F

PID 175 - Engine Oil Temperature

update rate: 1 time/s

resolution: 0.25°F/Bit (S/T)
source: Oil temperature sensor
sensor range: -40 to 300°F

PID 182 - Trip Fuel

update rate: 0.1 times/s
resolution: 0.125 gal/Bit (Uns/T)
source: ECM calculated

PID 183 - Fuel Rate

update rate: 5 times/s
resolution: 1/64 gal/hour/Bit (Uns/I)
source: ECM calculated

PID 184 - Instantaneous Fuel Economy (MPG)

update rate: 5 times/s
resolution: 1/256 mpg/Bit (Uns/I)
source: ECM calculated

PID 185 - Average Fuel Economy (MPG)

update rate: 0.1 times/s
resolution: 1/256 mpg/Bit (Uns/I)
source: ECM calculated
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PID 189 - Rated Engine Speed

update rate: On request only
resolution: 0.25 rpm/Bit (Uns/T)
source: Calibration value

PID 190 - Engine Speed

update rate: 10 times/s
resolution: 0.25 rpm/Bit (Uns/T)
source: ECM calculated

PID 439 (255 183)- Extended Range Boost Pressure
update rate: 1 time/s
resolution: 0.125 kPa/Bit (Uns/I)
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Variable Length Parameters

PID 194 - Transmitter System Diagnostic Code / Occurrence Count Table

update rate:  On Request only
format:

PID Data
194 nabcabcabcabcabec..
n-  Byte count of data that follows this character. This excludes

characters MID, PID 194 and n but includes a, b, ¢ type

characters.

a-  SID or PID of a standard diagnostic code.

b -  Diagnostic code character
Bits: 1-4 FMI of a standard diagnostic code
Bit: 5 Byte (a) Identifier
1 - Byte(a)isaSID

0- Byte(a)isaPID
Bit: 6 Type of Diagnostic Code
1 - standard diagnostic code
0 - expansion diagnostic codes (PID/SID

from page 2)

Bit: 7 Current Status of Fault
1 - fault is inactive
0 - fault is active
Bit: 8 Occurrence count
1 - count is included
0 - count is not included
c-  Occurrence count for the diagnostic code defined by the

preceding 2 characters. The maximum occurrence count is 255.
Bit 8 of byte (b) of the diagnostic code is used to determine if

it is included.
source: ECM calculated

comment: comments: Diagnostic codes are transmitted periodically while active.
When the active code becomes inactive, the code is transmitted once
to indicate that the fault became inactive. Inactive diagnostic codes
are available by request of PID 194. If more than 6 codes are active at
any point, PID 194 is sectioned as described in PID 192.
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PID 234- Software Identification
update rate:  On Request only

format:
PID Data
234 naabcc
n= number of bytes: 5
a= Major software release level in ASCII
b= ASCII"."
b= Minor software release level in ASCII
Example: "01.05" is interpreted as Major release 1, Minor release 5
source: ECM calculated

PID 235- Total Idle Hours
update rate:  On Request only

format:
PID Data
235 naaaa
n= Number of bytes: 4
a= Total idle hours; scaled 0.05 hours/Bit (Uns/LI)
source: ECM calculated
comment: Accumulates time while the engine is operating at idle.

PID 236- Total Idle Fuel Used
update rate:  On Request only

format:
PID Data
236 naaaa
n= number of bytes: 4
a= Idle fuel used; scaled 1/8 hours/Bit (Uns/LI)
source: ECM calculated
comment: Accumulates while the engine is operating at idle.

PID 237- Vehicle Identification Number (VIN)
update rate:  On Request only

format:
PID Data
237 naaa..
n= number of bytes: up to 17
a=  VIN in ASCII characters
source: Calibration value

All information subject to change without notice. (Rev. 11/05)
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PID 243- Device Identification
update rate:  On Request only

format:
PID Data
243 nabbbbbcddddddddeffffffffff
n= number of bytes
a= component ID = MID
b= ATA/VMRS manufacturer ID (5 bytes)
c¢=  delimiter: ASCII “*'
d= engine model number (8 bytes)
e = delimiter: ASCII *'
f=  engine serial number (10 bytes)
source: Calibration value
comment: This parameter may be sectioned using PID 192.

PID 244- Trip Miles
update rate: 0.1 times/s

format:
PID Data
244 naaaa
n=  number of bytes: 4
a=  trip miles 0.1 mile/Bit (Uns/LI)
source: ECM calculated

PID 245- Total Miles
update rate: 0.1 times/s

format:
PID Data
245 naaaa
n= number of bytes: 4
a= trip miles, 0.1 mile/Bit (Uns/LI)
source: ECM calculated

PID 247- Total Engine Hours
update rate:  On request only

format:
PID Data
247 naaaa
n= number of bytes: 4
a= total engine hours 0.05 hour/Bit (Uns/LI)
source: ECM calculated
comment: Used to identify the total hours that the engine is operating. Time

accumulated while the engine speed is above 60 rpm.
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PID 248- Total VSG Hours
update rate:  On request only

format:
PID Data
248 naaaa
n= number of bytes: 4
b= total VSG hours 0.05 hour/Bit (Uns/LI)
source: ECM calculated
comment: Used to identify total engine hours the engine is operating in the following

modes:
-Hand throttle VSG
-High idle using cruise switches

PID 249- Total Engine Revolutions
update rate:  On request only

format:
PID Data
249 naaaa
n=  number of bytes: 4
a= total engine revolutions 1000 revolutions/Bit (Uns/SI)

PID 250- Total Fuel Used
update rate:  On request only

format:
PID Data
250 naaaa
n= number of bytes: 4
a= total fuel used 0.125 gal/Bit (Uns/LI)
source: ECM calculated

PID 251- Clock
update rate:  On request only

format:
PID Data
251 nabc
n= number of bytes: 3
a= Seconds 0.25 sec/Bit, range 0 to 59.75 seconds
b= Minutes 1.0 min/Bit, range 0 to 59 minutes
c= Hours 1.00 hour/Bit, range 0 to 23 hours
comment: Transmitted if clock data is considered valid. The time is broadcast in

Greenwich Mean Time.
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PID 252- Date

update rate:  On request only
format:

PID Data

252 nabc

n= number of bytes: 3
a= Day 0.25 day/Bit, range 1 to 31.75 days
b= Month 1.0 month/Bit, range 1 to 12 months
c= Year - 1985 1.00 year/Bit, range 0 to 99

comment: Day of the month is scaled such that 0 is a null value, values 1, 2, 3, and 4
are the first day of the month, 5, 6, 7, 8, are the second day of the month,
etc. Transmitted if clock data is considered valid.
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6.3 SAE J1939 — DDEC-VCU SUPPORTED MESSAGES
J1939 (+), J1939 (-), and J1939 Shield are used as the J1939 communication link.

6.3.1 MESSAGE FORMAT

The message format uses the parameter group number as the label for a group of parameters.
Each of the parameters within the group can be expressed in ASCII, as scaled data, or as function
states consisting of one or more Bits. Alphanumeric data will be transmitted with the most
significant byte first. Other parameters consisting of two or more data bytes shall be transmitted
least significant byte first. The type of data is also identified for each parameter.

The following sections identify the parameters that are supported by DDEC for MBE 900 and
MBE 4000 engines , parameter group number response definitions (refer to section 6.3.2) and
parameter group number command definitions (refer to section 6.3.3).

6.3.2 SAE J1939/71 APPLICATION LAYER

The Application Layer Parameter Group Number (PGN) response definitions are described
in the following sections.
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Electronic Engine Controller #1 — EEC1

Transmission Rate:

Data Length:
Data Page:
PDU format:

PDU specific:
Default priority:

PGN:
Byte : 1

Status EEC1
Bits: 8-5
Bits: 4-1

10 ms

8 bytes

0

240

4

3

61,444 (0x00F004)

Not Defined

Engine / Retarder Torque Mode (SPN 899)

0000: Low Idle Governor/No Request (Default Mode)
0001: Accelerator Pedal/Operator Selection

0010: Cruise Control

0011: PTO Governor

0100: Road Speed Governor

0101: ASR Control

0110: Transmission Control

0111: ABS Control — N/A

1000: DDEC-ECU Engine Protection

1001: High Speed Governor

1010: Braking System — N/A

1011: Remote Accelerator - N/A

1100: Not Defined

1101: Not Defined

1110: Trans Requested Engine Brake and Engine Speed
>800 RPM

1111: Not Available

Byte: 2 Drivers Demand Engine - Pct Torque (SPN 512)
Resolution: 1% / Bit, -125% offset
Byte: 3 Actual Engine - Percent Torque (SPN 513)
Resolution: 1% / Bit, -125% offset
Bytes: 4,5 Engine Speed (SPN 190)
Resolution: ~ 0.125 rpm / Bit, 0 rpm Offset
Byte: 6 Source address of controlling device for engine control (SPN 1483)
Byte: 7 Bits: 8-5 Not Defined
Bits: 1-4 Engine Starter Mode — N/A
Byte: 8 Engine Demand—Percent Torque (SPN 2432)
Resolution:  1%/Bit, —125% Offset
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Electronic Engine Controller #2 — EEC2

Transmission Rate :

Data Length:
Data Page:
PDU format:
PDU specific:

Default priority:

PGN:
Byte: 1

Status EEC2
Bits: &-7
Bits: 6-5

Bits: 4-3

Bits: 2,1

50 ms

8 bytes

0

240

3

3

61,443 (0x00F003)

Not Defined

Road Speed Limit Status (SPN 1437)
00: Active

01: Not Active

AP Kickdown Switch (SPN 559)
00: Kickdown Passive

01: Kickdown Active

11: Not Configured

AP Low Idle Switch (SPN 558)
00: Not In Low Idle Condition
01: In Low Idle Condition

10:  Error Detected

11: Not Configured

Byte: 2 Accelerator Pedal Position (TPS) (SPN 91)
Resolution:  0.4% / Bit, 0% Offset
Byte: 3 Percent Load At Current Speed (SPN 92)
Resolution: 1% / Bit, 0% Offset
Byte: 4 Remote Accelerator—N/A
Bytes: 5-8 Not Defined
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Electronic Engine Controller #3 — EEC3

Transmission Rate : 250 ms

Data Length: 8 bytes

Data Page: 0

PDU format: 254

PDU specific: 223

Default priority: 6

PGN: 65,247 (0xO0FEDF)

Byte: 1 Nominal Friction - Percent Torque (SPN 514)
Resolution: 1% / Bit, —125% offset

Bytes: 2,3 Engine's Desired Operating Speed (SPN 515)
Resolution:  0.125 rpm/Bit, 0 rpm Offset

Byte 4: Engine's Desired Operating Speed Asymmetry Adjustment (SPN 519)
Ratio: 0 to 250

Bytes: 5-8  Not Defined

Engine Temperature #1 — ET1

Transmission Rate : 1 sec
Data Length: 8 bytes
Data Page: 0
PDU format: 254
PDU specific: 238
Default priority: 6
PGN: 65,262 (0x00FEEE)
Byte: 1 Engine Coolant Temperature (SPN 110)
Resolution: 1°C / Bit, —40°C offset
Byte: 2 Fuel Temperature (SPN 174)
Resolution: 1°C/Bit, —40°C Offset
Bytes: 3,4 Engine Oil Temperature (SPN 175)
Resolution: 0.03125°C / Bit, -273°C offset
Bytes: 5,6 Turbo Oil Temperature -N/A
Byte: 7 Engine Intercooler Temperature -N/A
Byte 8: Engine Intercooler Thermostat Opening—N/A
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Engine Fluid Level/Pressure — EFL/P1

Transmission Rate : 0.5 sec

Data Length: 8 bytes

Data Page: 0

PDU format: 254

PDU specific: 239

Default priority: 6

PGN: 65,263 (0xO00FEEF)

Byte: 1 Fuel Delivery Pressure -N/A

Byte: 2 Extended Crankcase Blowby Pressure — N/A

Byte: 3 Engine Oil Level — N/A

Byte: 4 Engine Oil Pressure (SPN 100)
Resolution: 4 kPa / Bit, 0 kPa Offset

Byte: 5,6  Crankcase Pressure — N/A

Byte: 7 Coolant Pressure — N/A

Byte: 8 Coolant Level (SPN 111 )

Resolution:  0.4%/Bit, 0% Offset
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Cruise Control / Vehicle Speed — CCVS

Transmission Rate :

Data Length:
Data Page:
PDU format:
PDU specific:

Default priority:

PGN:
Byte: 1

Measured SW1

Bits: 8,7
Bits: 6,5
Bits: 4,3

Bits: 2,1

100 ms

8 bytes

0

254

241

6

65,265 (0x00FEF1)

Not Defined

Cruise Control Pause Switch—N/A
Parking Brake Switch (SPN 70)
00: Park Brake Not Set

01: Park Brake Set

11: Not Configured

Two-Speed Axle Switch (SPN 69 )
00: Low Speed Range

01: High Speed Range

10:  Error

11:  Not Configured

Byte: 2,3 Wheel Based Vehicle Speed (SPN 84)
Resolution: 1/256 km/h, 0 km/h Offset
Byte: 4 Measured CC_SW1

Bits: 8,7 Clutch Switch (SPN 598)
00: Clutch Pedal Released
01: Clutch Pedal Depressed
11: Not Configured

Bits: 6,5 Brake Switch (SPN 597)
00: Brake Pedal Released
01: Brake Pedal Depressed
11: Not Configured

Bits: 4,3 Cruise Control Enable Switch (SPN 596)
00: Cruise Control Disabled
01: Cruise Control Enabled
11: Not Configured
00: Park Brake Not Set
01: Park Brake Set
11:  Not Configured

Bits: 2,1 Cruise Control Active (SPN 595)
00: Cruise Control Off
01: Cruise Control On
10:  Error
11: Not Configured
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Byte: 5 Measured CC SW2

Bits: 8,7

Bits: 6,5

Bits: 4,3

Bits: 2,1

Cruise Control Accelerate Switch (SPN 602)
00: Accelerate Switch Off

01: Accelerate Switch On

11: Not Configured

Cruise Control Resume Switch (SPN 601)
00: Resume Switch Off

01: Resume Switch On

11: Not Configured

Cruise Control Coast Switch (SPN 600)
00: Coast Switch Off

01: Coast Switch On

11: Not Configured

Cruise Control Set Switch (SPN 599)

00: Set Switch Off

01: Set Switch On

Byte: 6 Cruise Control Set Speed (SPN 86)

Resolution:

Byte: 7 State CC
Bits: 86

Bits: 5-1

1 km/h/Bit, 0 km/h Offset

Cruise Control State (SPN 527)
000: Off/Disabled

001: Hold

010: Accel

011: Decel/Coast

100: Resume

101: Set

110: Accelerate Override

111: Not Available

PTO State - (SPN 976)

00000: Disabled/Off

00001: Hold (PTO Mode is Active)

Byte: 8 Measured Idle SW1

Bits: 8,7
Bits: 6,5

Bits: 4,3

Bits: 2,1

Not Defined

Engine Test Mode Switch (SPN 966)
00: Off

01: On

Idle Decrement Switch (SPN 967)
00: Off

01: On

Idle Increment Switch (SPN 968)
00: Off

01: On
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Vehicle Electrical Power — VEP

Transmission Rate : 1 sec

Data Length: 8 bytes

Data Page: 0

PDU format: 254

PDU specific: 247

Default priority: 6

PGN: 65,271 (0x00FEF7)
Byte: 1 Net Battery Current - N/A

Byte: 2 Alternator Current - N/A

Bytes: 3,4 Alternator Potential (voltage) - N/A

Bytes: 5,6 Electrical Potential (voltage) - N/A

Bytes: 7,8 Battery Potential (Voltage), Switched
Resolution: 0.05 V / Bit, 0 V offset
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Electronic Retarder Controller #1 - ERC1

Transmission Rate : 100 ms
Data Length: 8 bytes
Data Page: 0
PDU format: 240
PDU specific: 0
Default priority: 6
PGN: 61,440 (0x00F000)
Byte : 1 Status ERCI
Bits: 8,7 Retarder Enable - Shift Assist Switch (SPN 572)
00: Shift Assist Disabled
01: Shift Assist Enabled
Bits: 6,5 Retarder Enable - Brake Assist Switch (SPN 571)
00: Brake Assist Disabled
01: Brake Assist Enabled
Bits: 4-1 Engine/Retarder Torque Mode (SPN 900)
Byte: 2 Actual Retarder - Percent Torque (SPN 520)
Resolution: 1%/Bit, —125% Offset
Byte: 3 Intended Retarder Percent Torque - N/A
Byte: 4 Coolant Load Increase
Bits: 8-5 Not Defined
Bits: 3,4 Retarder Requesting Brake Light (SPN 1667)
Bits: 1,2 Engine Coolant Load Increase (SPN 1082)
00: No Coolant Load Increase
01: Coolant Load Increase Possible
Byte: 5 Source address of controlling device for retarder control-N/A
Byte: 6 Drivers Demand Retarder—Percent Torque—N/A
Byte: 7 Retarder Selection, non-engine—N/A
Byte: 8 Actual Maximum Available Retarder—Percent Torque—N/A
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Component Identification — CI

Transmission Rate : On Request

Data Length: 18 bytes

Data Page: 0

PDU format: 254

PDU specific: 235

Default priority: 6

PGN: 65,259 (0xO0FEEB)

Bytes: 1-18  “MRCBN*” + 3 byte engine type + “*” + 6 bytes engine number + “**”

Engine Configuration

Transmission Rate : 5 sec.

Data Length: 28 bytes

Data Page: 0

PDU format: 254

PDU specific: 227

Default priority: 6

PGN: 65,251 (0xO0FEE3)

Bytes: 1,2 Engine Speed At Idle, Point 1 (SPN 188)
Resolution: 0.125 rpm / Bit, 0 rpm offset

Byte: 3 Percent Torque At Idle, Point 1 (SPN 539)

Resolution: 1% / Bit, -125% offset
Bytes: 4, 5 Engine Speed At Point 2 (SPN 528)
Resolution: 0.125 rpm / Bit, 0 rpm offset

Byte: 6 Percent Torque At Point 2 (SPN 540)
Resolution: 1% / Bit, -125% offset
Bytes: 7,8 Engine Speed At Point 3 (SPN 529)
Resolution: 0.125 rpm / Bit, 0 rpm offset
Byte: 9 Percent Torque At Point 3 (SPN 541)

Resolution: 1% / Bit, -125% offset
Bytes: 10, 11 Engine Speed At Point 4 (SPN 530)
Resolution: 0.125 rpm / Bit, 0 rpm offset
Byte: 12 Percent Torque At Point 4 (SPN 542)
Resolution: 1% / Bit, -125% offset
Bytes: 13, 14  Engine Speed At Point 5 (SPN 531)
Resolution: 0.125 rpm / Bit, 0 rpm offset
Byte: 15 Percent Torque At Point 5 (SPN 543)
Resolution: 1% / Bit, -125% offset

Bytes: 16,17  Engine Speed At High Idle, Point 6 (SPN 532)

Resolution: 0.125 rpm / Bit, 0 rpm offset
Bytes: 18,19  (KP) Of Endspeed Governor - N/A
Bytes: 20,21  Reference Engine Torque (SPN 544)
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Byte:
Byte:

Byte:
Byte:
Byte:
Byte:

22,23
24

25
26
27
28

Byte 29,30
Byte 31,32

Byte 33,34

Resolution: 1 Nm / Bit, 0 Nm offset

Maximum Momentary Engine Override Speed, Point 7 (SPN 533)
Resolution: 0.125 rpm / Bit, 0 rpm offset

Maximum Momentary Engine Override Time Limit (SPN 534)
Resolution: 0.1 s/ Bit, 0 s offset

Requested Speed Control Range Lower Limit - 300 RPM — N/A
Requested Speed Control Range Upper Limit — N/A

Requested Torque Control Range Lower Limit — N/A
Requested Torque Control Range Upper Limit — N/A

Extended Range Requested Speed Control Range Upper Limit
— N/A

Engine Moment of Inertia (SPN 1794)

Resolution: 0.004 kgm¥Bit, 0 kgm %/Bit Offset

Default Engine Torque Limit — N/A
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Torque Speed Control — TSC1

Reception Rate :

Data Length:
Data Page:
PDU format:
PDU specific:
Default priority:
PGN:

Byte : 1

Byte: 2,3

Byte: 4

Bytes: 5-8

Control Bits
Bits: 8,7
Bits: 6,5

Bits: 4,3

Bits: 2,1

10 ms when active to the engine, 50 ms when
active to the retarder

8 bytes

0

0

Destination Address

3

0 (0x000000)

Not Defined

Override Control Mode Priority (SPN 897)

00: Highest

01: High

10: Medium

I1: Low

Requested Speed Control Conditions (DDEC-ECU
dependent) (SPN 696)

00: Transient optimized for driveline disengaged
and non-lockup conditions

01: Stability optimized for driveline disengaged
and non-lockup conditions

10: Stability optimized for driveline engaged
and/or in lockup condition 1

11: Stability optimized for driveline engaged
and/or in lockup condition 2

Override Control Modes — N/A

Requested Speed / Speed Limit (SPN 898)

Resolution:

0.125 rpm / Bit, 0 rpm offset

Requested Torque / Torque Limit (SPN 518)

Resolution:

Not Defined

1% / Bit, -125% offset
0-125% for engine torque requests
-125-0% for retarder torque requests
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Electronic Transmission Controller #1 — ETC1

Reception Rate :
Data Length:
Data Page:

PDU format:
PDU specific:
Default priority:
PGN:

Byte : 1

Byte: 2,3

Byte: 4
Byte: 5

Bytes: 6,7
Byte: 8

Status ETC1
Bits: 8,7
Bits: 6,5

Bits: 4,3

Bits: 2,1

10 ms

8 bytes

0

240

2

3

61,442 (0x00F002)

Not Defined

Shift in Progress (SPN 574)

00: Shift is not in process

01: Shift in process

11: Not Available

Torque Converter Lockup Engaged (SPN 573)
00: Torque Converter Lockup Disengaged
01: Torque Converter Lockup Engaged
Driveline Engaged - (SPN 560)

00: Driveline Disengaged

01: Driveline Engaged

Output Shaft Speed (SPN 191)

Resolution:

0.125 rpm / Bit, O rpm offset

Percent Clutch Slip - N/A
Command ETCI1

Bits: 8-5
Bits: 4-3
Bits: 2,1

Not Defined

Progressive Shift Disabled — N/A

Momentary Engine Overspeed Enable (SPN 606)
00: Momentary Engine Overspeed Is Disabled
01: Momentary Engine Overspeed Is Enabled
11: N/A

Input Shaft Speed - N/A
Source Address of Controlling Device for Transmission

Control-N/A
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Electronic Transmission Controller #2 — ETC2

Reception Rate : 100 ms
Data Length: 8 bytes
Data Page: 0
PDU format: 240
PDU specific: 5
Default priority: 6
PGN: 61,445 (0x00F005)
Byte : 1 Selected Gear — N/A
Byte: 2,3 Actual Gear Ratio — N/A
Byte: 4 Current Gear
Resolution: 1 Gear Value/Bit, — 125 Offset
Byte: 5-6 Transmission Requested Range — N/A
Byte: 7-8 Transmission Current Range — N/A
6-40 All information subject to change without notice. (Rev. 11/05)
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Electronic Brake Controller #1 — EBC1

Reception Rate :
Data Length:
Data Page:

PDU format:
PDU specific:
Default priority:
PGN:

Byte : 1

Byte:
Byte:
Byte:
Byte:

(U, I SN S I O]

Byte: 6
Byte: 7
Byte: 8

100 ms

8 bytes

0

240

1

6

61,441 (0x00F001)
Status EBC1 — N/A
Brake Pedal Position — N/A
Status EBC2 — N/A
Measured Aux.1 — N/A
Engine Retarder Selection
Bits: 8-7

00: Off

01: On
Bits: 6,5

00: Off

0I: On
Bits: 4,3

00: Off

01: On
Bits: 2,1

00: Off

0I: On

Status Bits — N/A
Source Add Control — N/A
Not Defined
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Retarder Configuration — RC

Transmission Rate: 5 sec
Data Length: 19 bytes
Data Page: 0
PDU Format: 254
PDU Specific: 225
Default Priority: 6
PGN: 65, 249 (OxOOFEEI)
Byte: 1 Type and Location
Bits: 8-5 Retarder Location — N/A
Bits: 4-1 Retarder Type N/A
Byte: 2 Retarder Control Method — N/A
Bytes: 3—4 Retarder Speed at Idle, Point 1
Resolution: 0.125 rpm/bit, 0 rpm offset
Byte: 5 Percent Torque at Idle, Point 1
Resolution:  1%/Bit, —125% offset
Bytes: 6,7 Maximum Retarder Speed, Point 2
Resolution: 0.125 rpm/Bit, 0 rpm offset
Byte: 8 Percent Torque at Maximum Speed, Point 2
Resolution:  1%/Bit, —125% offset
Bytes: 9,10 Retarder Speed, Point 3
Resolution: 0.125 rpm/bit, 0 rpm offset
Byte: 11 Percent Torque, Point 3
Resolution:  1%/Bit, —125% offset
Bytes: 12, 13 Retarder Speed, Point 4
Resolution: 0.125 rpm/bit, 0 rpm offset
Byte: 14 Percent Torque, Point 4
Resolution:  1%/Bit, —125% offset
Bytes: 15,16 Retarder Speed at Peak Torque, Point 5
Resolution: 0.125 rpm/bit, 0 rpm offset
Bytes: 17,18 Reference Retarder Torque
Resolution: 1 Nm/Bit, 0 Nm offset
Byte: 19 Percent Torque at Peak Torque, Point 5
Resolution: 1%/Bit, —125% offset
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Fuel Economy (Liquid) — LFE

Transmission Rate:

Data Length:
Data Page:
PDU Format:
PDU Specific:
Default Priority:
PGN:

Bytes: 1,2

Bytes: 3,4

Bytes: 5-6

Byte: 7
Byte: 8

100 ms

8 Bytes

0

254

242

6

65,266 (0x00FEF2)
Fuel Rate (SPN 183)
Resolution: 0.05 L/h/bit, 0 km/L offset
Instantaneous Fuel Economy (SPN 184)
Resolution: 1/512 km/ 1/bit, o km/ 1 offset
Average Fuel Economy (SPN 185)
Resolution:  1/512 km/ 1/bit, o km/ 1 offset
Throttle Position — N/A
Not Defined
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Inlet/Exhaust Conditions — IC

Transmission Rate:
Data Length:

Data Page:

PDU Format:

PDU Specific:
Default Priority:
PGN:

Byte: 1

Byte: 2

Byte: 3
Byte: 4
Byte: 5

Byte: 6

Byte: 8

500 ms

8 Bytes

0

254

246

6

65,270 (0x00FEF6)
Particulate Trap Inlet Pressure — N/A
Boost Pressure (SPN 102)
Resolution: 2 kPa/bit, OkPa/bit offset
Intake Manifold Temperature (SPN 105)
Resolution:  1°C/bit, -40°C/bit offset
Air Inlet Pressure — N/A
Air Filter Differential Pressure — N/A
Exhaust Gas Temperature — N/A

Coolant Filter Differential Pressure — N/A

Engine Hours, Revolutions — Hours

Transmission Rate: On Request

Data Length: 8 Bytes

Data Page: 0

PDU Format: 254

PDU Specific: 229

Default Priority: 6

PGN: 65,253 (0x00FEES)

Bytes: 1-4 Total Engine Hours (SPN 247)
Resolution: 0.05 hr/bit, 0 hr/bit offset

Bytes: 5-8 Total Engine Revolutions (249)
Resolution: 1000 rev/bit, 0 rev/bit offset
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Fuel Consumption (Liquid) — LFC

Transmission Rate:

Data Length:
Data Page:
PDU Format:
PDU Specific:
Default Priority:
PGN:

Bytes: 14

Bytes: 5-8

On Request

8 Bytes

0

254

233

6

65,257 (0x00FEE9)
Trip Fuel (SPN 182)
Resolution: 0.05 L/bit, 0 L/bit offset
Total Fuel Used (SPN 250)
Resolution: 0.05 L/bit, 0 L/bit offset

All information subject to change without notice. (Rev. 11/05)
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6.3.3 SAE J1939/21 DATA LINK LAYER

The Data Link Layer Parameter Group number (PGN) response definitions are described in
the following sections.

Requests
Transmission Rate : As Needed
Data Length: 3 bytes
Data Page: 0
PDU format: 234
PDU specific: Destination Address
Default priority: 6
PGN: 59,904 (0x00EA00)
Byte : 1 Least Significant Byte of PGN
Byte: 2 Byte 2 of PGN
Byte: 3 Most Significant Byte of PGN
NOTE:

It is recommended that requests occur no more than 2 or 3 times per second.

6-46 All information subject to change without notice. (Rev. 11/05)
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6.3.4 SAE J1939/73 DIAGNOSTIC LAYER

This section describes the Diagnostic Layer Parameter Group Number (PGN) response definitions.

Active Diagnostic Trouble Codes — DM1

NOTE: V14 supports version 2 of this message.

Transmission
Rate:

Data Length:
Data Page:
PDU Format:
PDU Specific:

Default Priority:

PGN:
Byte: 1

Byte:
Byte:
Byte:
Byte:

[V I N VS B S ]

Byte: 6

Byte: 7
Byte: 8

Bits: 87
Bits: 6-5

Bits: 4-3

Bits: 2—1

Bits:8-1
Bits:8-1
Bits:8-1

Bits:8-6
Bits:5-1
Bit: 8

Bits:7-1
Bits:8-1
Bits:8-1

Whenever a DTC becomes an active fault and at a normal update
rate of one second or longer, and then becomes inactive, a DM1
message will be transmitted to reflect this state change. If a
different DTC changes state within one second update period, a
new DM1 message is transmitted to reflect this new DTC.

Variable

0

254

202

6

65226 (0xO0FECA)

Malfunction Indicator lamp Status—N/A
Red Stop Lamp Status

00: Lamp Off

01: Lamp On

Amber Warning Lamp Status
00: Lamp Off

01: Lamp On

Protect lamp Status

00: Lamp Off

01: Lamp On

Reserved for SAE assignment Lamp Status (set to 0xFF)
SPN. 8 least significant bits of SPN
SPN. 8 second byte of SPN

SPN, 3 most significant bits
FMI

SPN Conversion Method
Occurrence Count

Not Defined (Set to 0xFF)
Not Defined (Set to 0xFF)

All information subject to change without notice. (Rev. 11/05) 6-47
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APPENDIX A: FAULT CODES

JS12:;9 J;ISS7 J1ng7 FMI Description

45 45 — 3 Grid Heater Open Circuit

45 45 — 4 Grid Heater Shortened to Ground

45 45 — 14 Grid Heater Special Instructions

45 45 — 12 Grid Heater Defect

84 84 — 1 Vehicle Speed Sensor Anti-tamper Fault 1

84 84 — 5 Vehicle Speed Sensor Anti-tamper Fault 2

84 84 . 0 Vehicle Speed Sensor Data Valid but Above Normal
Range

84 84 — 3 Vehicle Speed Sensor Open Circuit

84 84 — 4 Vehicle Speed Sensor Short to Ground

84 84 . 9 Vehicle Speed Sensor Data Erratic (Output shaft speed
from J1939 ETCI not in normal range)

84 84 — 14 Vehicle Speed Sensor not Plausible

86 86 — 14 Adaptive Cruise Control Fault

91 91 . 3 A_ccelerator Pedal Voltage Above Normal or Shorted
High

91 91 — 2 Accelerator Pedal Data Erratic

91 91 — 4 Accelerator Pedal Voltage Below Normal or Shorted Low

94 94 — 3 Fuel Pressure Sensor Open Circuit

94 94 — 4 Fuel Pressure Sensor Short to Ground

94 94 — 0 Fuel Pressure High

94 94 — 1 Fuel Pressure Low

94 94 — 2 Engine Fuel Pressure Sensor Data Not Correct

94 94 . 14 Er;gr;rig;Fuel Pressure Sensor Measured Data Not

95 95 — 0 Fuel Restriction High

95 95 — 3 Fuel Restriction Circuit Failed High

95 95 — 4 Fuel Restriction Circuit Failed Low

98 98 — 14 Engine Qil Level Data Valid but Very low

98 98 — 0 Engine Oil Level High

98 98 — 1 Engine Oil Level Low

98 98 — 3 Engine Oil Level Sensor Voltage High

98 98 — 4 Engine Oil Level Sensor Voltage Low

98 98 — 5 Engine Oil Level Sensor Open Circuit

98 98 — 2 Engine Oil Level Too High or Too Low

100 100 — 1 Engine Oil Pressure Low

All information subject to change without notice. (Rev. 11/05) A-1
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s e e FMI Description
100 100 — 3 Engine Oil Pressure Sensor Open Circuit
100 100 — 2 Engine Oil Pressure Sensor Data Erratic
100 100 — 4 Engine Oil Pressure Sensor Short to Ground
100 100 — 14 Engine Oil Pressure Too Low
102 102 — 0 Boost Pressure High
102 102 — 1 Boost Pressure Low
102 102 — 2 Boost Pressure Sensor Data Erratic
102 102 — 3 Boost Pressure Sensor Open Circuit
102 102 — 4 Boost Pressure Sensor Short to Ground
102 102 — 13 Boost Pressure Out of Range
103 103 — 7 Turbo Charger 1 No Rev
103 103 — 14 Turbo Charger 2 No Rev
105 105 — 3 Intake Manifold Temperature Sensor Open Circuit
105 105 — 4 Intake Manifold Temperature Sensor Short to Ground
105 105 — 0 Intake Manifold Temperature High
107 107 — 0 Air Filter Restriction High
107 107 — 3 Air Filter Sensor Open Circuit
107 107 — 4 Air Filter Sensor Short to Ground
110 110 — 14 Engine Coolant Temperature Very High
110 110 — 0 Engine Coolant Temperature High
110 110 — 4 Engine Coolant Temperature Sensor Short to Ground
110 110 — 3 Engine Coolant Temperature Sensor Open Circuit
111 111 — 1 Coolant Level Low
111 111 — 3 Coolant Level Sensor Open Circuit
111 111 — 4 Coolant Level Sensor Short to Ground
111 111 — 14 Coolant Level Very Low

123 — 7 Ol Loop Fault
158 158 — 0 Switched Battery Voltage High
158 158 — 1 Switched Battery Voltage Low
158 158 . 5 Switched Battery Voltage Does Not match DDEC-ECU
and DDEC-VCU
168 168 — 3 Battery Voltage High
168 168 — 4 Battery Voltage Low
174 174 — 3 Fuel Temperature Sensor Open Circuit
174 174 — 4 Fuel Temperature Sensor Short to Ground
175 175 — 3 Engine Oil Temperature Sensor Open Circuit
175 175 — 4 Engine Oil Temperature Sensor Short to Ground
190 190 — 0 Engine Speed High
A-2 All information subject to change without notice. (Rev. 11/05)
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i I8 s FMI Description

216 — 216 14 Other ECU Fault (Missing Information)

230 230 — 1 IVS Wired Backwrds

404 404 — 0 Turbo Compressor Out Temp High

404 404 — 1 Turbo Compressor Out Temp Low

527 — 254 12 Cruise Control — VCU Internal Error

558 — 230 5 Idle Validation Switch Open Circuit
Both Idle Validation Switches Closed
Idle Validation Switch not Idle and Accelerator Pedal

558 — 230 12 Signal Idle
Idle Validation Switch Idle and Accelerator Pedal Signal
not Idle

599 . 249 12 Cruise Control Switch Contact Set + Coa§t — Both SET
and RES Contacts Closed at the Same Time

601 . 243 12 Cruise Control Switch Contact — Resume & Accel — Both
contacts are closed at the same time.

609 — 233 2 Anti-Theft Device Wrong Key

609 — 233 9 Anti-Theft — No Transponder Code on Hardwire

609 — 233 11 Anti-Theft — Calibration Error

609 — 233 0 Anti-Theft — No Additional Key Can be Learned

609 — 233 12 DDEC-ECU Failure

609 — 233 14 DDEC-ECU Calibration Error

611 151 — 4 Oil Separator Diagnosis Short to Ground

611 151 — 12 Oil Separator Defect

620 — 232 2 Throttle Pedal Supply Data Erratic

620 — 232 3 Throttle Pedal Supply Above Normal

620 — 232 4 Throttle Pedal Supply Below Normal

625 — 248 14 Proprietary Data Link CAN Failed

625 . 248 2 Eggr:’:zr{/gfjta Link — No Communication Between

629 — 254 12 DDEC-VCU Internal Error — Checksum Fault Flash

630 — 253 9 Engine Brake Calibration Parameters Invalid

636 — 21 1 Crankshaft Position Sensor Signal Voltage Too Low

636 — 21 7 No Match of Camshaft and Crankshaft Signals

636 — 21 8 Crankshaft Position Sensor Time Out

636 — 21 14 Crankshaft Position Sensor Pins Swapped

636 — 21 4 Crankshaft Position Sensor Short to Ground

636 — 21 3 Crankshaft Position Sensor Open Circuit

639 — 231 2 J1939 ETCI msg Missing

651 — 1 6 Injector Cylinder #1 Shorted Circuit

651 — 1 7 Injector Cylinder #1 No Plunger

All information subject to change without notice. (Rev. 11/05)
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s e e FMI Description

651 . 1 5 In_jectpr Cylinder #1 Current Below Normal or Open
Circuit
651 — 1 4 Injector Cylinder #1 — Short to Ground
651 — 1 3 Injector Cylinder #1 — Shorted High
651 — 1 12 Injector Cylinder #1 — Idle Smoothness Governor at Limit
651 — 1 14 Injector Cylinder #1 — Single Cylinder Correction at Limit
652 — 2 6 Injector Cylinder #2 Shorted Circuit
652 — 2 7 Injector Cylinder #2 No Plunger
652 . 5 5 g.lri?.?r Cylinder #2 Current Below Normal or Open
652 — 2 12 Injector Cylinder #2 — Idle Smoothness Governor at Limit
652 — 2 14 Injector Cylinder #2 — Single Cylinder Correction at Limit
653 — 3 6 Injector Cylinder #3 Shorted Circuit
653 — 3 7 Injector Cylinder #3 No Plunger
653 . 3 5 ICr;|Jrech:Jt|?r Cylinder #3 Current Below Normal or Open
653 — 3 12 Injector Cylinder #3 — Idle Smoothness Governor at Limit
653 — 4 14 Injector Cylinder #3 — Single Cylinder Correction at Limit
654 — 4 6 Injector Cylinder #4 Shorted Circuit
654 — 4 7 Injector Cylinder #4 No Plunger
654 . 4 5 g.lri?.?r Cylinder #4 Current Below Normal or Open
654 — 4 12 Injector Cylinder #4 — Idle Smoothness Governor at Limit
654 — 4 14 Injector Cylinder #4 — Single Cylinder Correction at Limit
655 — 5 6 Injector Cylinder #5 Shorted Circuit
655 — 5 7 Injector Cylinder #5 No Plunger
655 . 5 5 g.lri?.?r Cylinder #5 Current Below Normal or Open
655 — 5 12 Injector Cylinder #5 — Idle Smoothness Governor at Limit
655 — 5 14 Injector Cylinder #5 — Single Cylinder Correction at Limit
656 — 6 6 Injector Cylinder #6 Shorted Circuit
656 — 6 7 Injector Cylinder #6 No Plunger
656 . 6 5 gﬁ;c:ﬁr Cylinder #6 Current Below Normal or Open
656 — 6 12 Injector Cylinder #6 — Idle Smoothness Governor at Limit
656 — 6 14 Injector Cylinder #6 — Single Cylinder Correction at Limit
657 — 7 6 Injector Cylinder #7 Shorted Circuit
657 — 7 7 Injector Cylinder #7 No Plunger
657 . 7 5 I(r;ljzc:ﬁr Cylinder #7 Current Below Normal or Open
A-4 All information subject to change without notice. (Rev. 11/05)
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i I8 s FMI Description
657 — 7 12 Injector Cylinder #7 — Idle Smoothness Governor at Limit
657 — 7 14 Injector Cylinder #7 — Single Cylinder Correction at Limit
658 — 8 6 Injector Cylinder #8 Shorted Circuit
658 — 8 7 Injector Cylinder #8 No Plunger
658 . 8 5 l(;?riitsr Cylinder #8 Current Below Normal or Open
658 — 8 12 Injector Cylinder #8 — Idle Smoothness Governor at Limit
658 — 8 14 Injector Cylinder #8 — Single Cylinder Correction at Limit
677 — 39 3 Engine Starter Relay Shorted to High Source
677 — 39 5 Engine Starter Relay Open Circuit
677 — 39 6 Engine Starter Relay Shorted to Ground
677 — 39 7 Engine Starter Relay — Starter Does Not Engage
677 — 39 14 Engine Starter Relay Jammed
696 — 57 3 Aux PWM #1 Shorted High
696 — 57 4 Aux PWM #1 Short to Ground
696 — 57 5 Aux PWM #1 Open Circuit
696 — 57 6 Aux PWM #1 High Side Line Shorted to Ground
696 — 58 3 Aux PWM #2 Shorted High
696 — 58 5 Aux PWM #2 Open Circuit
696 — 58 6 Aux PWM #2 High Side Line Shorted to Ground
699 — 59 3 Aux PWM #3 Shorted High
699 — 59 5 Aux PWM #3 Open Circuit
699 — 59 6 Aux PWM #3 High Side Line Shorted to Ground
700 — 60 3 Aux PWM #4 Shorted High
700 — 60 5 Aux PWM #4 Open Circuit
700 — 60 6 Aux PWM #4 High Side Line Shorted to Ground
705 — 53 3 Aux PWM #5 Shorted High
705 — 53 4 Aux PWM #5 Short to Ground
705 — 53 11 Aux PWM #5 Bank2 Shorted
706 — 54 3 Aux PWM #6 Open Circuit
723 — 64 3 Camshaft Position Sensor Open Circuit
723 — 64 4 Camshaft Position Sensor Short to Ground
723 — 64 8 Camshaft Position Sensor Time Out
723 — 64 14 Camshaft Position Sensor Pins Swapped
— 71 5 Grid Heater Valve Open Circuit
— 71 6 Grid Heater Valve Short to Ground
730 — 38 0 Grid Heater — No Inc Boost Temperature
730 — 38 1 Grid Heater Relay Closed

All information subject to change without notice. (Rev. 11/05)
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s e e FMI Description
730 — 38 2 Grid Heater Relay Open
730 — 38 3 Grid Heater Open Circuit
730 — 38 4 Grid Heater Short to Ground
974 — 29 2 Remote Throttle Pedal Supply Out of Range
974 — 29 3 Remote Throttle Pedal Supply Open Load
974 — 29 4 Remote Throttle Pedal Short to Ground
986 — 159 0 Fan Speed Time Out
1004 — 56 3 Accessory Bus Shutdown Open Circuit
1004 — 56 4 Accessory Bus Shutdown short to Ground
1005 — 43 3 Gear Output 1 Open Circuit
1005 — 43 4 Gear Output 1 Short to Ground
1006 — 44 3 Gear Output 2 Open Circuit
1006 — 44 4 Gear Output 2 Short to Ground
2791 — 146 0 EGR Temperature High
2791 — 146 1 EGR Temperature Low
2791 — 146 2 EGR System Data Erratic
2791 — 146 7 EGR Valve Not Responding
2791 — 146 12 EGR Bad Component
A-6 All information subject to change without notice. (Rev. 11/05)
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APPENDIX B: CUSTOMER PROGRAMMABLE
PARAMETERS

The following features have customer programmable parameters.

B.1 cOLD START

The Cold Start parameters are listed in Table B-1.

Parameter Setting Default Parameter ID Access
0 = Disabled
. 1 = Grid Heater (pin 15/10) VEPS or
Grid Heater 2 = Grid Heater (DDEC-ECU, not currently 0 010206 minidiag2
available)

Table B-1 Cold Start Parameters

All information subject to change without notice. (Rev. 11/05) B-1
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B.2 CRUISE CONTROL

The Cruise Control parameters listed in Table B-2 can be set by customers.

Parameter Description Range Default Paralrgeter Access
Nexig™
. Minimum road speed for DDR, DDDL,
Min Road Speed Cruise Control 38 — 152 km/hr 48 km/hr 115 01 DRS. VEPS.
minidiag2
Cruise Control vehicle set NeggDDLDR,
Max Set Speed speed cannot be faster than | 48-152 km/hr 152 km/hr 11502 :
. DRS, VEPS,
this value. L
minidiag2
. Set Speed increment for
Cruise Set Speed every Resume/Accel switch 0-10 km/hr 2 km/hr 11503 VE'.DS.‘ .DRS’
Increment minidiag2
momentary press.
. Set Speed decrement for
Cruise Set Speed | | "Set/Coast switch 0-10 km/hr 2 km/hr 115 04 VEPS, DRS,
Decrement minidiag2
momentary press.
. Set Speed increment for
Cruise Set Speed | posme/Accel switch 0-20 kmihrfsec | 2 kmihrisec | 11505 | VEPS: DRS,
Ramp Up . minidiag2
continuous press.
. Set Speed decrement for
Cruise Set Speed Set/Coast switch continuous | 0-20 km/hr/sec | 2 km/hr/sec 115 06 VE'.DS.‘ .DRS’
Ramp Down minidiag2
press.
0 = Disable
;ﬂZrEr;??:llitch Nexiq DDR,
Enable Cruise Enables or disables the release 0 115 07 DDDL,
Auto Resume auto resume feature. B DRS, VEPS,
2 = Enable after o
minidiag2
clutch released
twice
Enable Engine Enables or disables the . Nexiq DDR,
Brakes on Cruise | engine brakes during Cruise 0 = Disable 0 110 06 DDDL,
9 9 1 = Enable DRS, VEPS,
Control Control. o
minidiag2
Adaptive Cruise Enables/Disables the 0 = Disable 0 11510 DRS, VEPS,
Control* feature. 1 = Enable minidiag2

* Only if Smart Cruise is installed on the vehicle.
Table B-2 Cruise Control Parameters

B-2
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The parameters listed in listed in Table B-3 can be set by VEPS or minidiag2 for the Engine
Brake option with Cruise Control.

Parameter

Description

Range

Default

Parameter
ID

Access

CRUISE CONTROL ENGINE
BRAKE

Enables or disables the
feature that allows the
engine brake to be used
while on cruise control if the
vehicle exceeds the cruise
set speed.

0 = Disable
1 = Enable

110 06

VEPS, Nexiq
DDR, DDDL,
DRS, or
minidiag?2

MAX CRUISE OVERSPEED
FOR LOW ENGINE BRAKE

Engine Brake LOW wiill

be activated when the
road speed exceeds the
maximum over speed limit
above the cruise set speed.

0-48 km/hr

5 km/hr

11007

VEPS, DRS,
minidiag?2

MIN CRUISE OVERSPEED
FOR LOW ENGINE BRAKE

Engine Brake LOW wiill

be deactivated when the
road speed falls under the
minimum over speed limit
above the cruise set speed
for engine brake low.

0-48 km/hr

2 km/hr

11008

VEPS, DRS,
minidiag?2

MAX CRUISE OVERSPEED
FOR HIGH ENGINE BRAKE

Engine Brake HIGH will

be activated when the
road speed exceeds the
maximum over speed limit
above the cruise set speed.

0-48 km/hr

10 km/hr

110 11

VEPS, DRS,
minidiag2

MIN CRUISE OVERSPEED
FOR HIGH ENGINE BRAKE

Engine Brake HIGH will
be deactivated when the
road speed falls under the
minimum over speed limit
above the cruise set speed
for engine brake low.

0-48 km/hr

6 km/hr

11012

VEPS, DRS,
minidiag?2

MAX CRUISE OVERSPEED
FOR MED ENGINE BRAKE

Engine Brake MED/HIGH
will be activated when the
road speed exceeds the
maximum over speed limit
above the cruise set speed.

0-48 km/hr

5 km/hr

11010

VEPS, DRS,
minidiag?2

MIN CRUISE OVERSPEED
FOR MED ENGINE BRAKE

Engine Brake MED/HIGH
will be deactivated when the
road speed falls under the
minimum over speed limit
above the cruise set speed
for engine brake low

0-48 km/hr

7 km/hr

11009

VEPS, DRS,
minidiag2

Table B-3

Cruise Control Engine Brake Parameters
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B.3 ENGINE BRAKE

The Engine Brake parameter listed in Table B-4 can be configured by customers.

Parameter Choice/Range Default | Parameter ID Access
0 = Compression Brake and Exhaust Flap
Engine Brake | (Low/Med) 0 110 13 VEPS or
Configuration | 1 = Compression Brake and Turbo Brake minidiag2
(Low/Med/High)
Table B-4 Engine Brake Parameter

3.1 CONFIGURATION FOR MBE 900 COMPRESSION
BRAKE (CONSTANT THROTTLE) ONLY APPLICATION

The DDEC-VCU configuration parameters for Compression Brake Only applications are
listed in Table B-5. The DDEC-ECU parameters for MBE 900 compression brake (constant
throttle) only applications are listed in Table B-6, Table B-7, and Table B-8.

B-4 All information subject to change without notice. (Rev. 11/05)
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o . Parameter
Parameter | Description Range Settingt a aIDete Access
. 0 = Engine Brake configuration with
Engine Enables the Compression Brake & Exhaust Flap 0 = VEPS or
Brake Con- | type of engine _ ) - . . 110 13 -
fiquration brake required 1 = Engine Brake Configuration w/ Low/High minidiag2
9 q Compression Brake & Turbo Brake
Engine det,\eﬂf;;es 64 = Constant Throttle Valve Only
Brake Stage which device 80 = Constant Throttle & Exhaust Flap 64 110 14 VEPS or
1 Mask for 81 = Constant Throttle Valve & Turbo minidiag2
: turns on for .
Low Braking . Brake High
low braking
Engine Factor
Brake Stage | determines the 0 — 100% 100 11015 VEPS or
1 Factor for | amount of low minidiag2
Low Braking braking
Engine Mask
BrakegSta o determines 64 = Constant Throttle Valve Only
> Mask fgr which device | 80 = Constant Throttle & Exhaust Flap 64 110 16 VEPS or
: turns on 81 = Constant Throttle Valve & Turbo minidiag2
Medium : .
. for medium Brake High
Braking :
braking
Engine Factor
Brake Stage determines
2 Factor the amount 0 — 100% 100 110 17 r\71/:5n|i3clsiao;
for Medium of medium g
Braking braking
Brailggtz o det,\eﬂf;;es 64 = Constant Throttle Valve Only
9 : ; 80 = Constant Throttle & Exhaust Flap VEPS or
3 Mask which device 64 110 18 -
. 81 = Constant Throttle Valve & Turbo minidiag2
for High turns on for Brake Hiah
Braking* high braking 9
Engine Factor
Brake Stage | determines the o VEPS or
3 Factor for | amount of high 0 - 100% 100 11019 minidiag2
High Braking braking
Engine 64 = Constant Throttle Valve Only
Brake Trans- . 80 = Constant Throttle & Exhaust Flap 64 110 20 VEPS or
mission 81 = Constant Throttle Valve & Turbo minidiag2
Mask Brake High
Engine Factor
Br.ak.e Trans- | determines Fhe 0-100% 100 110 21 VEPS or
mission Fac- | amount of high minidiag2
tor braking

* The Engine Brake Stage 3 mask is used when the vehicle is exceeding the Road Speed limit. Engine Brake
Stage 3 mask should always be set to a non-zero value for engines with an engine brake. For Constant
Throttle only or Exhaust Flap applications, the Stage 3 mask must be the same value as the Stage 2 mask.

T Recommended Setting

DDEC-VCU Configuration Parameter for Compression Brake Only

Table B-5

All information subject to change without notice. (Rev. 11/05)
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APPENDIX B: CUSTOMER PROGRAMMABLE PARAMETERS

The DDEC-ECU software 53 (Diagnostic Version 5) parameters listed in Table B-6 for
Compression Brake Only applications must be set in the DDEC-ECU and the configuration
parameters B-5 must be set in the DDEC-VCU.

3 = Exhaust Flap

Parameter Description Range Setting* Paralrl:r;eter Access
0 = No Function
PWM1 — E;r;it:f;;heor 1 = Wastegate Control VEPS or
Exhaust Flap P 2 = Exhaust Flap (VEPS) | 0 = No Function 0 06 01 -
Turbo Brake on _ minidiag2
Enable 3 = Exhaust Flap
PWM1 -
(minidiag2)
0 = No Function
PWM2 — Enables the 1 = Not Used
Compression . 2 = Compression Brake 2 for VEPS OR VEPS or
) Compression L 0 06 02 -
Engine Brake (VEPS) 3 for minidiag2 minidiag2
brake on PWM2 _ .
Enable 3 = Compression Brake
(minidiag2)
0 = No Function
Turbo Brake 1 = Not Used _ . VEPS or
PWM6 Sleeve 2 = Not Used 0 =No Function 03502 minidiag2

* Recommended Settings

DDEC-ECU Software 53 (Diagnostic Version 5) Parameters for
Compression Brake Only Applications

Table B-6

The DDEC-ECU software 56 (Diagnostic Version 5) parameters listed in Table B-7 for
Compression Brake Only applications must be set in the DDEC-ECU and the configuration
parameters B-5 must be set in the DDEC-VCU.

Parameter

3 = Exhaust Flap

Parameter Description Range Setting* ID Access
0 = No Function
PWM1 — E)ir;it:f;;heor 1 = Wastegate Control VEPS or
Exhaust Flap P 2 = Exhaust Flap (VEPS) | 0 = No Function 0 03 01 -
Turbo Brake on _ minidiag2
Enable 3 = Exhaust Flap
PWM1 s
(minidiag2)
0 = No Function
PWM2 — Enables the 1 = Not Used
Compression . 2 = Compression Brake 2 for VEPS OR VEPS or
. Compression o 003 02 o
Engine Brake (VEPS) 3 for minidiag2 minidiag2
brake on PWM2 :
Enable 3 = Compression Brake
(minidiag2)
0 = No Function
Turbo Brake 1 = Not Used _ . VEPS or
PWMé Sleeve 2 = Not Used 0 = No Function 00306 minidiag2

* Recommended Settings

DDEC-ECU Software 56 (Diagnostic Version 6) Parameters for
Compression Brake Only Applications

Table B-7

B-6
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DDEC FOR MBE900 AND MBE4000

The DDEC-ECU software 60 (Diagnostic Version 9) parameters listed in Table B-8 for
Compression Brake Only applications must be set in the DDEC-ECU and the configuration
parameters listed in Table B-5 must be set in the DDEC-VCU.

e . Parameter
Parameter Description Range Settings|| a IDet Access
Exgsstgg&p 0 = No Function
PWM1 (PV1) Enable/MBE L Zioﬁft %Zr:‘;m 0=NoFunction | 0 03 01 r\n/:i';jsiag;
4000 Wastegate 3 = Exhaust Flapt
Enable
0 = No Function
EGR Value 1 = EGR Valve 2 for VEPS or VEPS or
PWM2 (PV2) Enable 2 = Not Used 3 for minidiag2 00302 minidiag2
3 = Engine Braket
0 = No Function 3 =
PWMS5 (PV5) Compression 1= Not Used Compression 0 03 05 VEPS or
Brake Enable 2 = Not Used minidiag2
. Brake Enable
3 = Engine Brake§
0 = No Function
1 = Not Used
MBE 4000 Turbo 2 = Not Used _ . VEPS or
PWM6 (PV6) Brake/Exhaust _ 0 =No Function 0 03 06 o
Fla 3 = Exhaust Flap or minidiag2
P Turbo Brake Sleeve
4 = Future Grid Heater

* Only if tubo brake

T MBE 900 EGR engine

I Moved to PV5 if PV2 is used for EGR.

§ Alternative to PV2 if PV2 is used for EGR.
|| Recommended Setting

Table B-8 DDEC-ECU Software 60 (Diagnostic Version 9) Configuration
Parameter for Compression Brake Only Applications - MBE 900
Engine

3.2 CONFIGURATION FOR MBE 900 COMPRESSION

BRAKE AND EXHAUST BRAKE APPLICATIONS

The configuration parameters listed in Table B-9 for Compression Brake and Exhaust Brake
are for the MBE 906.

B-7

All information subject to change without notice. (Rev. 11/05)

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION
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Factor

braking

o . Parameter
Parameter | Description Range Settingt a aIDete Access
0 = Engine Brake configuration
w/ Compression Brake & Exhaust
. Enables the
Engine Brake . flap _ VEPS or
) . type of engine - . ) . 0 = Low/Med 110 13 o
Configuration brake required 1 = Engine Brake Configuration minidiag2
q w/ Compression Brake & Turbo
Brake
Enaine Brake Mask 64 = Constant Throttle Valve Only
9 determines 80 = Constant Throttle & Exhaust
Stage 1 . ; VEPS or
Mask for Low which device | Flap 64 110 14 minidiaa?
Brakin turns on for low | 81 = Constant Throttle Valve & 9
9 braking Turbo Brake High
Engine Brake Factor
Stage 1 determines the 0 — 100% 100 11015 VEPS or
Factor for amount of low minidiag2
Low Braking braking
. Mas'k 64 = Constant Throttle Valve Only
Engine Brake determines _
. ; 80 = Constant Throttle & Exhaust
Stage 2 Mask | which device Flap 80 110 16 VEPS or
for Medium | tums on | g4' Constant Throttle Valve & minidiag2
Braking for medium .
: Turbo Brake High
braking
Engine Brake Factor
Stage 2 determines
Factor for the amount 0 — 100% 100 11017 VEPS or
. . minidiag2
Medium of medium
Braking braking
Endine Brake Mask 64 = Constant Throttle Valve Only
9 determines 80 = Constant Throttle & Exhaust
Stage 3 Mask . ; VEPS or
for High which device | Flap 80 110 18 minidiag2
Braking* turns on for | 81 = Constant Throttle Valve &
9 high braking | Turbo Brake High
Engine Brake Factor
Stage 3 determines the o VEPS or
Factor for amount of high 0 - 100% 100 11019 minidiag2
High Braking braking
64 = Constant Throttle Valve Only
Engine Brake 80 = Constant Throttle & Exhaust
- VEPS or
Transmission — Flap 64 110 20 minidiag?2
Mask 81 = Constant Throttle Valve & 9
Turbo Brake High
. Factor
Engine Brake :
Transmission | determines the 0-100% 100 110 21 VEPS or
amount of high minidiag2

* The Engine Brake Stage 3 mask is used when the vehicle is exceeding the Road Speed limit. Therefore the
Engine Brake Stage 3 mask should always be set to a non-zero value with engine brake. For Constant
Throttle only or Exhaust Flap applications, the Stage 3 mask must be the same value as the Stage 2 mask.

T Recommended Setting

DDEC-VCU Configuration Parameter for Compression and Exhaust
Brake Applications - MBE 906 Engine

Table B-9

B-8
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DDEC FOR MBE900 AND MBE4000

The DDEC-ECU software 53 (Diagnostic Version 5) parameters listed in Table B-10 for
Compression Brake and Exhaust Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table B-9 must be set in the DDEC-VCU.

Parameter | Description Range Recommended Parame- Access
P 9 Setting ter ID
PWM1 — Enables the 0 = No Function
Exhaust Fla Exhaust Flap 1 = Wastegate Control 2 for VEPS or 3 for 0 06 01 VEPS or
Enable P | or Turbo Brake | 2 = Exhaust Flap (VEPS) minidiag2 minidiag?2
on PWM1 3 = Exhaust Flap (minidiag2)
0 = No Function
PWM2 — Enables the 1 = Not Used
Compression | Compression 2 = Compression Brake 2 for VEPS or 3 for 0 06 02 VEPS or
Engine Brake brake on (VEPS) minidiag2 minidiag?2
Enable PWM2 3 = Compression Brake
(minidiag2)
0 = No Function
Turbo Brake 1 = Not Used _ . VEPS or
PWMé Sleeve Control 2 = Not Used 0 = No Function 03502 minidiag?2
3 = Exhaust Flap
Table B-10 DDEC-ECU Software 53 (Diagnostic Version 5) Configuration

Parameter for Compression and Exhaust Brake Applications - MBE
906 Engine

The DDEC-ECU software 56 (Diagnostic Version 6) parameters listed in Table B-11 for
Compression Brake and Exhaust Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table B-9 must be set in the DDEC-VCU.

Descrip- Recommended Parame-
Parameter . Range . Access
tion Setting ter ID
Enables the .
0 = No Function
PWM1 - Exhaust 1 = Wastegate Control 2 for VEPS or 3 for VEPS or
Exhaust Flap Flap or _ - 00301 L
2 = Exhaust Flap (VEPS) minidiag2 minidiag2
Enable Turbo Brake | 5 _ £\ o ust Flap (minidiag2)
on PWM1 P 9
0 = No Function
PWM2 — Enables the 1 = Not Used
Compression Compres- 2 = Compression Brake 2 for VEPS or 3 for 003 02 VEPS or
Engine Brake | sion brake (VEPS) minidiag2 minidiag2
Enable on PWM2 3 = Compression Brake
(minidiag2)
0 = No Function
Turbo Brake _
PWM6 sleeve ! : Not Used 0 = No Function 0 03 06 VEPS or
Control 2 = Not Used minidiag2
3 = Exhaust Flap
Table B-11 DDEC-ECU Software 56 (Diagnostic Version 6) Configuration

Parameter for Compression and Exhaust Brake Applications - MBE

906 Engine

B-9
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The DDEC-ECU software 60 (Diagnostic Version 9) parameters listed in Table B-12 for
Compression Brake and Exhaust Flap applications must be set in the DDEC-ECU and the
configuration parameters listed in Table B-9 must be set in the DDEC-VCU.

Recom- Parameter
Parameter Description Range mended Set- ID Access
tings
EX\I:SstggI(;p 0 = No Function
PWM1 (PV1) Enable/MBE 1 = Boost Control 2for VEPS or | 4 ()3 (4 VEPS or
2 = Not Used 3 for minidiag2 minidiag2
4000 Wastegate 3 = Exhaust Flapt
Enable
0 = No Function
EGR Value 1 = EGR Valve 2 for VEPS or VEPS or
PWM2 (PV2) Enable 2 = Not Used 3 for minidiag2 00302 minidiag?2
3 = Engine Braket
0 = No Function 3 =
PWMS5 (PV5) Compression 1= Not Used Compression 003 05 VEPS or
Brake Enable 2 = Not Used Brake Enable minidiag2
3 = Engine Brake§
0 = No Function
1 = Not Used
MBE 4000 Turbo 2 = Not Used _ . VEPS or
PWM6 (PV6) Brake/Exhaust _ 0= No Function 0 03 06 -
Fla 3 = Exhaust Flap or minidiag2
P Turbo Brake Sleeve
4 = Future Grid Heater

* Only if tubo brake

T MBE 900 EGR engine

1 Moved to PV5 if PV2 is used for EGR.

§ Alternative to PV2 if PV2 is used for EGR.

Table B-12 DDEC-ECU Software 60 (Diagnostic Version 9) Configuration
Parameter for Compression Brake and Exhaust Flap Applications
- MBE 900 Engine

3.3 CONFIGURATION FOR MBE 4000 COMPRESSION

BRAKE AND EXHAUST BRAKE APPLICATIONS

The configuration parameters listed in Table B-13 for Compression Brake and Exhaust Brake
are for the MBE 4000. These parameters can be configured or changed with VEPS or minidiag?2.

All information subject to change without notice. (Rev. 11/05)

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

Rec-
oy om- Parameter
Parameter Description Range mended ID Access
Setting
0 = Engine Brake Configuration
Engine Enables the type w/ Compression Brake & Exhaust _
. Flap 0= VEPS or
Brake Con- of engine brake _ . ) . 110 13 A~
figuration required 1 = Engine Brake Configuration Low/Med minidiag?2
with Compression Brake & Turbo
Brake
Engine 64 = Constant Throttle Valve Only
9 Mask determines | 80 = Constant Throttle & Exhaust
Brake Stage . . VEPS or
1 Mask for which device turns | Flap 64 110 14 minidiaa?
Low Brakin on for low braking | 81 = Constant Throttle Valve & 9
9 Turbo Brake High
Engine .
Factor determines
Brake Stage | * e amount of 0 — 100% 100 11015 VEPS or
1 Factor for low brakin minidiag2
Low Braking 9
Engine Mask determines 64 = Constant Throttle Valve Only
Brake Stage . ) 80 = Constant Throttle & Exhaust
which device turns VEPS or
2 Mask for on for medium Flap 80 11016 minidiag2
Medium brakin 81 = Constant Throttle Valve & 9
Braking 9 Turbo Brake High
Engine
Brake Stage | Factor determines
2 Factor the amount of 0 - 100% 100 110 17 Xﬁ';siaog
for Medium medium braking 9
Braking
Engine 64 = Constant Throttle Valve Only
Brake Stage | Mask determines | 80 = Constant Throttle & Exhaust VEPS or
3 Mask which device turns | Flap 80 110 18 minidiag2
for High on for high braking | 81 = Constant Throttle Valve & o
Braking* Turbo Brake High
Engine .
Factor determines
Brake Stage | * e amount of 0 - 100% 100 11019 VEPS or
3 Factor for hiah brakin minidiag2
High Braking 9 9
Engine 64 = Constant Throttle Valve Only
Brake Trans- 80 = Constant Throttle & Exhaust VEPS or
mission Flap 64 11020 minidiag?2
Mask 81 = Constant Throttle Valve & 9
Turbo Brake High
Engine .
Factor determines
Brake Trans- | * 4o amount of 0-100% 100 110 21 VEPS or
mission Fac- . . minidiag?2
tor high braking

*The Engine Brake Stage 3 mask is used when the vehicle is exceeding the Road Speed limit. Engine Brake
Stage 3 mask should always be set to a non-zero value for engines with an engine brake. For Constant
Throttle only or Exhaust Flap applications, the Stage 3 mask must be the same value as the Stage 2 mask.

DDEC-VCU Configuration Parameter for Compression Brake and
Exhaust Brake Applications - MBE 4000 Engine

Table B-13
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The DDEC-ECU software 53 (Diagnostic Version 5) parameters listed in Table B-14 for
Compression Brake and Exhaust Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table B-13 must be set in the DDEC-VCU.

o . Parameter
Parameter Description Range Setting* a aIDete Access
PWM1 — Enables the 0 = No Function
Exhaust Fla Exhaust Flap 1 = Wastegate Control 2 for VEPS or 3 0 06 01 VEPS or
Enable P or Turbo Brake 2 = Exhaust Flap (VEPS) for minidiag2 minidiag2
on PWM1 3 = Exhaust Flap (minidiag2)
0 = No Function
PWM2 — Enables the 1 = Not Used
Compression Compression 2 = Compression Brake 2 for VEPS or 3 0 06 02 VEPS or
Engine Brake brake on (VEPS) for minidiag2 minidiag2
Enable PWM2 3 = Compression Brake
(minidiag2)
0 = No Function
Turbo Brake 1 = Not Used _ . VEPS or
PWMe Sleeve Control 2 = Not Used 0 = No Function 03502 minidiag2
3 = Exhaust Flap

* Recommended Setting

Table B-14 DDEC-ECU Software 53 (Diagnostic Version 5) Configuration
Parameter for Compression Brake and Exhaust Brake Applications -
MBE 4000 Engine

The DDEC-ECU software 56 (Diagnostic Version 6) parameters listed in Table B-15 for
Compression Brake and Exhaust Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table B-13 must be set in the DDEC-VCU. These parameters

can be changed with VEPS or minidiag?2.

Parameter Description Range Setting* Paralrgeter Access
PWM1 — Enables the 0 = No Function
Exhaust Fla Exhaust Flap 1 = Wastegate Control 2 for VEPS or 0 03 01 VEPS or
Enable P or Turbo Brake 2 = Exhaust Flap (VEPS) 3 for minidiag2 minidiag2
on PWM1 3 = Exhaust Flap (minidiag2)
PWM2 — 0 =_No Function
Compression Enables the 1= Not Used 2 for VEPS or VEPS or
En irf)e Brake Compression | 2 =Compression Brake (VEPS) 3 for minidiag2 00302 minidiaa2
9 brake on PWM2 3 = Compression Brake 9 9
Enable L
(minidiag2)
0 = No Function
Turbo Brake 1 = Not Used _ . VEPS or
PWM6 Sleeve Control 2 = Not Used 0=No Function 00306 minidiag2
3 = Exhaust Flap

* Recommended Setting

Table B-15 DDEC-ECU Software 56 (Diagnostic Version 6) Configuration
Parameter for Compression Brake and Exhaust Brake Applications -
MBE 4000 Engine

B-12

All information subject to change without notice. (Rev. 11/05)

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



DDEC FOR MBE900 AND MBE4000

The DDEC-ECU software 60 (Diagnostic Version 9) parameters listed in Table B-16 for
Compression Brake and Exhaust Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table B-13 must be set in the DDEC-VCU.

Parameter Description Range Settings} Paralrgeter Access
MBE 4000 01 ==NV?/anltJ:C2’3en VEPS or
PWM1 (PV1) Wastegate - 9 0=NoFunction | 003 01 >
Enable 2 = Not Used minidiag2
3 = Exhaust Flap
0 = No Function
EGR Value 1 = EGR Valve 2 for VEPS or VEPS or
PWM2 (PV2) Enable 2 = Not Used 3 for minidiag2 00302 minidiag2
3 = Engine Brake*
0 = No Function 3 =
PWMS5 (PV5) Compression 1= Not Used Compression 0 03 05 VEPS or
Brake Enable 2 = Not Used minidiag2
B . Brake Enable
3 = Engine Braket
0 = No Function
1 = Not Used
MBE 4000 Turbo _ _
PWM6 (PV6) Brake/Exhaust 2= Not Used 3 = Exhaust 0 03 06 VEPS or
Fla 3 = Exhaust Flap or Flap minidiag2
P Turbo Brake Sleeve
4 = Future Grid Heater

* Moved to PV5 if PV2 is used for EGR.

T Alternative to PV2 if PV2 is used for EGR.
T Recommended Setting

DDEC-ECU Software 60 (Diagnostic Version 9) Configuration
Parameter for Compression Brake and Exhaust Brake Applications -
MBE 4000 Engine

Table B-16

3.4

TURBO BRAKE APPLICATIONS

CONFIGURATION FOR COMPRESSION BRAKE AND

The configuration parameters for Compression Brake and Turbo Brake applications are

listed in Table B-17.
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Factor

braking

o . Parameter
Parameter Description Range Settingt a aIDete Access
0 = Engine Brake configuration
Enables the tvoe with Compression Brake &
Engine Brake of engine brglfe Exhaust flap 0 = 110 13 VEPS or
Configuration reg uired 1 = Engine Brake Configuration Low/Med minidiag2
q w/ Compression Brake & Turbo
Brake
. . 64 = Constant Throttle Valve Only
Engine Brake Mask_ detern_nnes 80 = Constant Throttle & Exhaust
Stage 1 which device VEPS or
Flap 64 110 14 -
Mask for Low | turns on for low - minidiag?2
Brakin brakin 81 = Constant Throttle Valve &
9 9 Turbo Brake High
Engine Brake Factor
Stage 1 determines the 0 - 100% 100 11015 VEPS or
FactorforLow | amount of low minidiag2
Braking braking
Engine Brake | Mask determines 64 i Constant Throttle Valve Only
. . 80 = Constant Throttle & Exhaust
Stage 2 Mask which device Fla 81 110 16 VEPS or
for Medium turns on for F_’ minidiag2
Brakin medium brakin 81 = Constant Throttle Valve &
9 9 Turbo Brake High
Engltr;ZeBr; ke Factor
Factor for determines 0 - 100% 50 11017 | VEPSor
. the amount of minidiag?2
Medium medium brakin
Braking 9
. . 64 = Constant Throttle Valve Only
Engine Brake Mask. determmes 80 = Constant Throttle & Exhaust
Stage 3 Mask which device VEPS or
for High turns on for high Flap 81 11018 minidiag?2
Braking . brakin 9 81 = Constant Throttle Valve & 9
9 9 Turbo Brake High
Engine Brake Factor
Stage 3 determines the o VEPS or
Factor for amount of high 0 - 100% 100 11019 minidiag2
High Braking braking
64 = Constant Throttle Valve Only
Engine Brake 80 = Constant Throttle & Exhaust
- VEPS or
Transmission Flap 64 110 20 minidiag2
Mask 81 = Constant Throttle Valve & 9
Turbo Brake High
. Factor
Engine Brake .
Transmission | determines the 0-100% 100 110 21 VEPS or
amount of high minidiag?2

* The Engine Brake Stage 3 mask is used when the vehicle is exceeding the Road Speed limit. Therefore the

Engine Brake Stage 3 mask should always be set to a non-zero value with engine brake. For Constant

Throttle only or Exhaust Flap applications, the Stage 3 mask must be the same value as the Stage 2 mask.
T Recommended Setting

DDEC-VCU Configuration Parameter for Compression Brake and
Turbo Brake Applications

Table B-17
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DDEC FOR MBE900 AND MBE4000

The DDEC-ECU software 53 (Diagnostic Version 5) parameters listed in Table B-18 for
Compression Brake and Turbo Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table B-17 for Compression Brake and Turbo Brake must

be set in the DDEC-VCU.

Parameter

3 = Exhaust Flap (Turbo
Brake Sleeve)

Parameter Description Range Setting* ID Access

PWM1 — Enables the 0 = No Function
Exhaust Fla Exhaust Flap 1 = Wastegate Control 1 0 06 01 VEPS or
Enable P or Turbo Brake 2 = Exhaust Flap (VEPS) minidiag?2

on PWM1 3 = Exhaust Flap (minidiag2)

0 = No Function
Csr;lvt/(lazssi_on Enables the 1 = Not Used 2 for VEPS VEPS or
En ir?e Brake Compression 2 = Compression Brake (VEPS) OR 3 for 0 06 02 minidiaa2
9 brake on PWM2 3 = Compression Brake minidiag2 9

Enable L
(minidiag2)
0 = No Function
1 = Not Used

PWM6 Turbo Brake 2 = Not Used 3 0 35 01 VEPS or
Sleeve Control minidiag2

* Recommended Setting

Table B-18

Compression Brake and Turbo Brake Applications

DDEC-ECU Software 53 (Diagnostic Version 5) Parameters for

The DDEC-ECU software 56 (Diagnostic Version 6) parameters listed in Table B-19 for
Compression Brake and Turbo Brake applications must be set in the DDEC-ECU and the
configuration parameters listed in Table B-17 must be set in the DDEC-VCU.

Parameter Description Range Setting* ParalrSeter Access
PWM1 — Enables the 0 = No Function
Exhaust Fla Exhaust Flap 1 = Wastegate Control 1 0 03 01 VEPS or
Enable Pl or Turbo Brake 2 = Exhaust Flap (VEPS) minidiag2
on PWM1 3 = Exhaust Flap (minidiag2)
0 = No Function
PWM2 — Enables the _ 1 = Not Used 2 for VEPS
Compression . 2 = Compression Brake VEPS or
. Compression OR 3 for 0 03 02 .
Engine Brake brake on PWM2 (VEPS) minidiag?2 minidiag2
Enable 3 = Compression Brake 9
(minidiag2)
0 = No Function
1 = Not Used
PG | glocve Contol 2 = Not Used g 00306 | i ogo
3 = Exhaust Flap (Turbo 9
Brake Sleeve)

* Recommended Setting

Table B-19

Compression Brake and Turbo Brake Applications

DDEC-ECU Software 56 (Diagnostic Version 6) Parameters for
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7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



APPENDIX B: CUSTOMER PROGRAMMABLE PARAMETERS

The DDEC-ECU software 60 (Diagnostic Version 9) parameters listed in Table B-20 for
Compression Brake and Exhaust Flap applications must be set in the DDEC-ECU and the
configuration parameters listed in Table B-17 must be set in the DDEC-VCU.

. . Parameter
Parameter Description Range Setting§ aIDete Access
E:(\f\zitgglc;p 0 = No Function
PWM1 (PV1) Enable/MBE 1 = Wastegate 1=Wastegate | 0 03 01 VEPS or
2 = Not Used minidiag?2
4000 Wastegate 3 = Exhaust Flap*
Enable
0 = No Function
EGR Value 1 = EGR Valve 2 for VEPS or VEPS or
PWM2 (PV2) Enable 2 = Not Used 3 for minidiag2 00302 minidiag?2
3 = Engine Braket
0 = No Function 3 =
PWMS5 (PV5) Compression 1= Not Used Compression 003 05 VEPS or
Brake Enable 2 = Not Used Brake Enable minidiag2
3 = Engine Braket
0 = No Function
1 = Not Used
MBE 4000 Turbo _ _
PWM6 (PV6) Brake/Exhaust 2 = Not Used 3 = Turbo 0 03 06 VEPS or
Fla 3 = Exhaust Flap or Brake Sleeve minidiag2
P Turbo Brake Sleeve
4 = Future Grid Heater

*MBE 900 EGR engine

T Moved to PV5 if PV2 is used for EGR.

1 Alternative to PV2 if PV2 is used for EGR.
§ Recommended Setting

Table B-200 DDEC-ECU Software 60 (Diagnostic Version 9) Configuration
Parameter for Compression Brake and Turbo Brake Applications
3.5 ENGINE BRAKE OPTION WITH SERVICE BRAKE
The parameter listed in Table B-21 sets SService Brake control of the Engine Brake.
Parameter Description Choice Default Paralrlr;eter Access
When this function is .
Engine Brake enabled, an input from the 0 = Disable BIS)SE %%RS
Service Brake service brake is required in 1 - EI bl 0 110 03 VEP:S ’
Enable order to activate the engine = Ehable . 'd', 02r
brake. minidiag
Table B-21  Service Brake Control of Engine Brake Parameter
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DDEC FOR MBE900 AND MBE4000

The minimum KPH for the Engine Brakes option is listed in Table B-22.
Parameter Description Range Default Paralr;eter Access
Minimum Road Speed | The minimum vehicle B‘SE‘E DDDRFé
for Engine Brake speed required before 0-200 km/hr 0 km/hr 110 04 VEPé or ’
Operation engine braking will occur. )
minidiag2
Engine Speed Min RPM | Minimum engine speed for | 456 ppp | 1100 RPM | 1 10 01 | YEPS: DRS,
engine brake operation minidiag2

Table B-22  Minimum KPH for Engine Brakes Option
3.7 ENGINE BRAKE OPTION WITH VEHICLE SPEED LIMIT
Engine Brake with vehicle speed limiting can be configured as listed in Table B-23.
Parame- Description Range Choice Default | F23Me- | Access
ter ter ID
Road Nexig
. DDR,
Speed Offset to turn on engine DDDL
Limiting brakes when the road 0-48 km/hr 0 = Disable 5 km/hr 11005 ’
. X L DRS,
With Engine | speed limit is exceeded.
VEPS, or
Brake o
minidiag2
Table B-23  Vehicle Speed Limiting for Engine Brake Option
All information subject to change without notice. (Rev. 11/05) B-17

7SA825 0511 Copyright © 2005 DETROIT DIESEL CORPORATION



APPENDIX B: CUSTOMER PROGRAMMABLE PARAMETERS

B.4 ENGINE PROTECTION

DDEC for MBE 900 and MBE 4000 engine protection system parameters are listed in Table B-24.

occurs

Ny . Parameter
Parameter Description Choice/Range Default a IDete Access
Enable Engine Enable/Disable . Nexig DDR,
: . 0 = Disable _ DDDL, DRS,
Protection Shutdown shutdown for high _ 1 = Enable 118 01
1 = Enable VEPS, or
on Coolant Temperature | coolant temperature o
minidiag?2
Enable Engine Enable/Disable 0 = Disable I’D\IS)E()IE %%%
Protection Shutdown shutdown for low coolant _ 0 = Disable 118 02 : ’
1 = Enable VEPS, or
on Coolant Level level -
minidiag?2
Enable Engine Enable/Disable . Nexiq DDR,
: . 0 = Disable _ DDDL, DRS,
Protection Shutdown shutdown for low oil _ 1 = Enable 11003
. 1 = Enable VEPS, or
on Oil Pressure pressure o
minidiag2
Enable Engine Enable/Disable . Nexiq DDR,
) . 0 = Disable _ DDDL, DRS,
Protection Shutdown shutdown for low oil _ 1 = Enable 118 04
. 1 = Enable VEPS, or
on Oil Level level s
minidiag?2
. . Time after an engine
Engine Protection | o\ otection event the 1-120 sec 60 sec 118 05 VEPS or
Shutdown Time . . minidiag2
engine will shutdown.
Engine Protection Time after an oil pressure VEPS or
Shutdown Time for engine protection event 1-120 sec 30 sec 118 06 L
. ; . minidiag2
Oil Pressure the engine will shutdown.
Holds the count of
Enaple Counter_ for shutdown overrides that VEPS, DRS or
Engine Protection 0-255 0 118 07 -
. have occurred (Reset minidiag2
Overrides . o
with minidiag2)
. . Time for the AWL to flash
AWL Engine Protection | .t the shutdown 3-120 sec 20 sec 11808 | VEPS:DRSor
Shutdown Time minidiag2
occurs
. . Time for the RSL to flash
RSL Engine Protection | ofore the shutdown 3-120 sec 10 sec 11809 | VEPS.DRSor
Shutdown Time minidiag2

Table B-24

Engine Protection

All information subject to change without notice. (Rev. 11/05)
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DDEC FOR MBE900 AND MBE4000

B.5 FAN CONTROL

The DDEC-VCU fan control parameters are listed in Table B-25 .

e . De- Parame- VEPS or
Parameter Description Choice/Range fault ter ID minidiag2
Fan Activation on Erllablles/DlsabIes fgn 0 = Disable VEPS or
. activation when engine _ 0 119 01 s
Engine Brake . 1 = Enable minidiag2
brakes are on high.
Fan Activation on Enables/Disables fan 0 = Disable 0 119 05 VEPS or
VSG activation when VSG is active 1 = Enable minidiag2
Fan Activation on Er}abl_es/Dlsables fan_ 0 = Disable VEPS or
activation when the air _ 0 119 03 -
A/C Status e 1 = Enable minidiag2
conditioning is on.
0 = LIM2
. 1 = Fast Idle on
Enable Fast Idle Enable A/C logic for Fast VEPS or
. A/C & Neutral 0 106 01 o
on A/C Idle and Fan _ minidiag2
2 = Fast Idle
on A/C

* Parameter 1 06 02 Fast Idle Speed defaults to 600 rpm
Table B-25 DDEC-VCU Fan Control Parameters

All information subject to change without notice. (Rev. 11/05) B-19
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The DDEC-ECU software 53 (Diagnostic Version 5) parameters listed in Table B-26 for Fan
Control must be set in the DDEC-ECU and the configuration parameters listed in Table B-25 must
be set in the DDEC-VCU with VEPS or the minidiag2.

Parame- Description Choice/Range Default Parame- Access
ter ter ID
0 = Linnig Clutch — Two Speed
(on-highway)
1 = Linnig Clutch — Two Speed
(off-highway)
2 = Electronically Controlled Viscous Fan
Fan Control Enaétz)lstsrol?an — Variable Speed w/ Fan Speed Sensor 028 02 r\n/:i}i:;?aog
3 = Hydrostatic Fan — Variable Speed o
4 = Horton Clutch — Single Speed
(Hydrostatic)
5 = Hydrostatic Fan — Variable Speed
6 = Hydrostatic Fan — Dual Fans
Enable/Disable 0 = Disable VEPS or
PV3 Enable Output 3 1 = Enable 0 00603 minidiag2
Enable/Disable 0 = Disable VEPS or
PV4 Enable Output 4 1 = Enable 0 00604 minidiag2
Fan Coolant
Fan, Step
1 Coolant Temp 0-97°C 96°C 0 36 01 VEPS or
Tem Threshold for 1 minidiag2
P or 2—speed Fan
Fan Coolant
Fan, Step Temp
2 Coolant | Threshold for 0-100°C 96°C 0 38 01 VEPS or
minidiag2
Temp 1 or 2—speed
Fan*
70°C
. (MBE
Fan, Step Fan Manifold
1 Manifold | Threshold for 1 0-150°C 4000) | 53701 | VEPSOr
Air Tem or 2—speed Fan 75°C minidiag2
P P (MBE
900)
70°C
Fan, Step Fan Manifold (MBE
2 Manifold | | reshold for 0-150°C 4000) 03901 | VEPSoOr
Air Tem 1 or 2—speed 75°C minidiag2
P Fant (MBE
900)

* For 1—speed installation this parameter should be set to the value in 0 36 01
1 For 1—speed installation this parameter should be set to the value in 0 37 01

Table B-26  Fan Control Software 53 (Diagnostic Version 5) Fan Control
Parameters
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DDEC FOR MBE900 AND MBE4000

The DDEC-ECU software 56 (Diagnostic Version 6) parameters listed in Table B-27 for Fan
Control must be set in the DDEC-ECU and the configuration parameters listed in Table B-25 must
be set in the DDEC-VCU.

Parame- . . Parame-
e Description Choice/Range Default e Access
ter ter ID
0 = Linnig Clutch — Two Speed
(on-highway)
1 = Linnig Clutch — Two Speed
(off-highway)
2 = Electronically Controlled Viscous Fan
Fan Control Engt;lﬁtsrolian — Variable Speed w/ Fan Speed Sensor 0 04 01 r;/ili:;?ao;
3 = Hydrostatic Fan — Variable Speed o
4 = Horton Clutch — Single Speed
(Hydrostatic)
5 = Hydrostatic Fan — Variable Speed
6 = Hydrostatic Fan — Dual Fans
Enable/Disable 0 = No Function VEPS or
PV3 Enable Output 3 1 = 1-speed Fan 0 00303 minidiag?2
Enable/Disable 0 = No Function VEPS or
PV4 Enable Output 4 1 = 2-speed Fan or Horton Fan 0 00304 minidiag?2
Switch on Fan Coolant
Threshold | 1 1o Threshold VEPS or
on Coolant P 0-97°C 96°C 004 02 -
for 1 or 2—speed minidiag?2
Temp Fan
Speed 1
Switch on Fan Coolant
Threshold | o mp Threshold VEPS or
on Coolant P 0-100°C 96°C 004 04 -
for 1 or 2—speed minidiag?2
Temp Fan
Speed 2
'Sl'hwrlttaz:;;‘ Fan Air Intake (7I\§I)BCI;
on Air ;errqporgr_zsgg 0-150°C 4000) | 00403 ;’EZ?;;
Intake Temp Fan P 75°C 9
Speed 1 (MBE 900)
Switch on . 70°C
Fan Air Intake
Threshold (MBE
on Air grqpojgr_essﬁg 0-150°C 4000) | 00405 r\;ﬁ';?ao;
Intake Temp Fan P 75°C 9
Speed 2 (MBE 900)

Table B-27 DDEC-ECU Software 56 (Diagnostic Version 6) Fan Control
Parameters

The DDEC-ECU software 60 (Diagnostic Version 9) parameters listed in Table B-28 for Fan
Control must be set in the DDEC-ECU and the configuration parameters listed in Table B-25 must
be set in the DDEC-VCU.
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Parameter Description Choice/Range Default Paralr[r;eter
0 = Linnig Clutch — Two
Speed (on-highway)
1 = Linnig Clutch — Two
Speed (off-highway)
2 = Electronically Controlled
Viscous Fan — Variable
Speed w/ Fan Speed
Enables Fan Sensor
Fan Control Control 3 = Hydrostatic Fan — o 004 01
Variable Speed
4 = Horton Clutch — Single
Speed (Hydrostatic)
5 = Hydrostatic Fan —
Variable Speed
6 = Hydrostatic Fan — Dual
Fans
Enable/Disable 0 = No Function
PV3 Enable Output 3 1 = 1-speed Fan 0 00303
. 0 = No Function
PV4 Enable Enable/Disable 1 = 2-speed Fan or 0 0 03 04
Output 4
Horton Fan
Switch on Fan Coolant MBEQ00 (EPA98) — 96°C
Threshold on Temp Threshold 0-97°C MBE900 (EPA04) — 92°C 0 04 02
Coolant Temp for 1 or 2—speed MBE4000 (EPA98) — 96°C
Speed 1 Fan MBE4000 (EPA98) — 96°C
Switch on Fan Coolant MBE900 (EPA98) — 96°C
Threshold on Temp Threshold 0-100°C MBE900 (EPA04) — 92°C 0 04 04
Coolant Temp for 1 or 2—speed MBE4000 (EPA98) — 96°C
Speed 2 Fan MBE4000 (EPA98) — 96°C
Switch on Fan Air Intake MBEQ00 (EPA98) — 93°C
Threshold on Temp Threshold 0-150°C MBE900 (EPA0O4) — 85°C 004 03
Air Intake Temp | for 1 or 2—speed MBE4000 (EPA98) — 75°C
Speed 1 Fan MBE4000 (EPA98) — 65°C
Switch on Fan Air Intake MBE900 (EPA98) — 93°C
Threshold on Temp Threshold 0-150°C MBE900 (EPA04) — 85°C 0 04 05
Air Intake Temp | for 1 or 2—speed MBE4000 (EPA98) — 75°C
Speed 2 Fan MBE4000 (EPA98) — 65°C
Thrilvét&'; c‘)’: Al Air Intake MBE900 (EPA98) — 93°C
Intake for Brakin Threshold 0-150°C MBESOO (EPAQ4) — 85°C 0 04 07
Operation S eecgi for Braking MBE4000 (EPA98) — 75°C
P 1 P Operation MBE4000 (EPA98) — 65°C
Thrse;"r']toclz o ar | A Intake MBE900 (EPA98) — 93°C
Intake for Brakin Threshold 0-150°C MBES00 (EPAO4) - 85°C 0 04 08
Ocoratior Gooes | for Braking MBE4000 (EPA98) — 75°C
P ! P Operation MBE4000 (EPA98) — 65°C
Table B-28 2 DDEC—ECU Software 60 (Diagnostic Version 9) Fan Control

Parameters
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DDEC FOR MBE900 AND MBE4000

B.6 FUEL ECONOMY INCENTIVE

The Fuel Economy Incentive parameters are listed in Table B-29..

Parameter Definition Range Default Paralrgeter Access
Nexiq
DDR,
Enable Fuel . 0 = Disable DDDL,
Economy Incentive Enables/disable the feature. 1 = Enable 0 12317 DRS,
VEPS, or
minidiag2
Nexiq
DDR,
Minimum Economy | ndicates the minimum economy 4 to 20 MPG 7 12323 DDDL,
for fuel economy incentive. DRS,
VEPS, or
minidiag2
Nexiq
DDR,
Vehicle Speed Indicates customer set maximum DDDL,
Reward speed increase for vehicle. 0 to 20 KPH 0 12322 DRS,
VEPS, or
minidiag2
Nexiq
Convert Factor The miles per hour you want to III)DEI)D[})?L
. allow for each full mile per gallon | 0 to 20 MPH/MPG 2 12324 ’
MPH/MPG L DRS,
above the minimum MPG.
VEPS, or
minidiag2
FILT ECON bases the calculations .
on the fuel information, by periodic Nexiq
sampling of fuel conSl’Jmption 0 = FILTERED DDR,
FEI Use Trip Milage | recorded in the ECM. TRIP F_UEL ECON 0 12325 DDDL,
) 1 = TRIP FUEL DRS,
ECON bases the calculation on
. . ECON VEPS, or
the trip portion of the fuel usage o
. - minidiag2
information.
Nexiq
DDR,
Max Cruise Set Cruise Control vehicle set speed DDDL,
Speed cannot be faster than this value. 48 — 152 KPH 152 KPH 11502 DRS,
VEPS, or
minidiag2
Table B-29  Fuel Economy Incentive Parameters
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B.7 IDLE SHUTDOWN

All the Idle Shutdown timer options are listed in listed in Table B-30.

o . Parameter
Parameter Description Choice / Range Default a aIDete Access
0 = Disable
1 iEnabIe w@h Park Brake Nexig DDR,
Enables or Disables | 2 -, C"able without Park DDDL
IDLE SHUTDOWN Brake, Reset for Accelerator ’
the Idle Shutdown i 0 117 01 DRS,
ENABLE Position > Idle
feature. _ ; VEPS,
3 = Enable without Park minidiaa2
Brake, Reset for Change in 9
Accelerator Pedal Position
The. am_ount.of Nexiq DDR,
engine idle time DDDL
IDLE SHUTDOWN that is allowed before ’
TIME (MIN) the Idle Shutdown 1 to 5000 seconds 60 sec 117 02 \/DEF:DSS
feature stops fueling T
; minidiag2
the engine.
0 = Disable
Enables or disables 1 = Enable with Park Brake Nexiq DDR
the Idle Timer 2 = Enable without Park DIgDL ’
VSG SHUTDOWN Shutdown feature Brake, Reset for Accelerator ’
, o 0 117 03 DRS,
ENABLE when operating on Position > Idle VEPS
the Variable Speed 3 = Enable without Park minidia ’2
Governor. Brake, Reset for Change in 9
Accelerator Pedal Position
Thel am'ount.of Nexiq DDR,
engine idle time DDDL
VSG SHUTDOWN that_ls allowed before 1 to 5000 seconds 60 sec 117 04 DRS,
TIME the idle shutdown VEPS
feature stops fueling T
: minidiag2
the engine.
Minimum coolant VEPS
MIN COOLANT TEMP | temperature before o o o ’
FOR SHUTDOWN an idle shutdown will -40°C to 200°C -10°C 11708 DRS,
minidiag2
occur
Nexiq DDR,
ENABLE IDLE/VSG Enables/disables 0 = Disable DDDL,
SHUTDOWN override of Idle or 1 = Enable 1 117 09 DRS,
OVERRIDE VSG Shutdown VEPS,
minidiag2
MAX ENGINE disabled for angine VEPsS,
LOAD FOR VSG loads areater tr?an 0-5000 Nm 100 117 05 DRS,
SHUTDOWN ads 9 minidiag2
this value
Table B-30  Idle Shutdown Timer Programming Options
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B.8 LIMITERS

LIMO and LIM1 inputs are always active and do not use an enable parameter. LIM0 and LIM1
parameters are listed in Table B-31.

Parameter Range Default Parameter ID Access

s;?iigéle:nn/?oEenngaigleed 0-4000 rpm 500 rpm 10501 NeXi\q/EDP%',{mEi)rﬁ(?i:ézD RS
e rore | oaomm | aworm | roso | Medsom oooLors
o v | oszion | ezen | rosos | Medsom oooLors
o erare | osoonm | soowm | rosos | Medsom ool ors
piniu e, | owom | sonm | rosos | MedsPom oooLors
e Erore, | osom | aworm | rosos | Moo oot ors
Speea LM enatled | O15200h | 152k rosor | N ez
gy | osoonm | swonm | osos | Nedyom oot ors

Table B-31 LIMO and LIM1 Parameters
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LIM2 can be configured as a third limiter or as a special A/C function. When configured as LIM2
(parameter 1 06 01 = 0), LIM2 operates the same as LIMO and LIM1. LIM2 parameters are
listed in Table B-32.

Parameter Range Default | Parameter ID Access
Enable Fast Idle on 1= Enab?e ?astniztl);eohlg/ilrzcondition Nexiq DDR, DDDL,
. . . 0 1 06 01 DRS, VEPS,

Air condition Input in neutral only minidiag2
2 = Enable fast idle on air condition 9
Nexiq DDR, DDDL,
Fast Idle Speed on 500-3000 rpm 600 rpm 1 06 02 DRS, VEPS,
Air Condition L
minidiag?2
Minimum Engine Nexiq DDR, DDDL,
Speed LIM2 enabled 0-4000 rpm 500 rpm 106 03 DR_S,_ \_/EPS,
minidiag2
Maximum Engine Nexiq DDR, DDDL,
9 0-4000 rpm 4000 rpm 106 04 DRS, VEPS,
Speed LIM2 enabled o
minidiag2
. Nexiqg DDR, DDDL
Maximum Road ’ ’
Speed LIM2 enabled 0-152 kph 152 kph 106 05 DR.S,. \(EPS,
minidiag?2
Maximum Engine Nexiq DDR, DDDL,
9 0-5000 Nm 5000Nm 106 06 DRS, VEPS,
Torque LIM2 enabled L
minidiag2

Table B-32 LIM2 Parameters

B.9 LOW GEAR TORQUE LIMITING

A VSS or output shaft speed message over SAE J1939 is required (refer to section 3.7.4, "Vehicle
Speed Sensor"). The parameters are listed in Table 5-53.

oy Parameter
Parameter Description Range Default a aIDete Access
Torque Factor* Provides a limit on the available
Gear Down | 10rque if the ratio of vehicle 0.00t01.00 | 1.00 123 01 VEPS or
- speed to engine speed is below minidiag2
Protection .
a set point.
Gear Ratio for | The gear ratio below which VEPS or
Gear Down torque is limited. (output shaft 0.000 to 2.00 0.01 123 02 -
- ) minidiag2
Protection rpm/input shaft rpm)
Torque Factor* Provides a limit on the available
High Gear | \oraue if the ratio of vehicle 0.000t0 1.00 | 1.00 123 03 VEPS or
speed to engine speed is below minidiag2
Power .
a set point.
Gear Ratio The gear ratio below which VEPS or
for High Gear | torque is limited. (output shaft 0.00 to 2.00 0.02 12304 o
. minidiag2
Power rpm/input shaft rpm)
* % of maximum torque at the current engine speed
Table B-33  Low Gear Torque Limiting Parameters
B-26 All information subject to change without notice. (Rev. 11/05)
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B.10PASSMART

The PasSmart parameters listed in Table B-34 are programmable at engine order entry or with
DDDL, Vehicle Electronic Programming System (VEPS), the Nexiq DDR as listed in .

Parameter Description Range Default ParalrSeter Acceaa
0 = Disable Nexiq DDR,
Enable PasSmart Enables/disables the feature. _ 0 12316 DDDL or
1 = Enable
VEPS
The duration of time per interval .
. . . . Nexig DDR,
Passing $peed that is permitted at the hlglher 00 255 minutes 0 12319 DDDL or
Duration speed. A value of zero will
: VEPS
disable the feature.
Passing Speed The period of time when the Nexig DDR,
g =p ECM resets to begin a new 1 to 24 hours* 1 123 21 DDDL or
Interval .
period. VEPS
The additional vehicle
Passing Speed speed permitted above the Nexiqg DDR,
|ncr3merr)1t programmed vehicle speed limit. | 0 to 255 KPH 0 123 18 DDDL or
A value of zero will disable the VEPS
feature.
The time within which the road Nexiq DDR
PasSmart_ Rampdown speed limit will return to t.he. 0 — 255 seconds 0 123 20 DDDL or
Time programmed road speed limit VEPS
when the feature is deactivated.
* The time within which the road speed limit will return to the programmed road speed limit when the the
feature is deactivated.
Table B-34 PasSmart Parameters
Progressive Shift parameters are listed in Table B-35.
oo mpl Parameter
Parameter Description Default Range Sample amete Access
Values ID
Nexiq
ow:
Progressive P - . 0.015 0.000 - 2.000 0.5 12307 ’
Shiftin transmission gear is below DRS,
9 this ratio VEPS or
minidiag2
Nexiq
Max Engine . . DDR,
Speed for Maximum englln.e speed DDDL,
Progressive (rgg:) when driving in lower | 3000 rpm | 500 — 3000 rpm 1400 123 06 DRS,
Shifting 9 VEPS or
minidiag2
Table B-35 Progressive Shift Programming
All information subject to change without notice. (Rev. 11/05) B-27
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B.12STARTER LOCKOUT

Starter Lockout may be enabled or disabled as listed in Table B-36.

Parameter Description Range Default Paralr[r)leter Access
0 = Disable
. 1 = Starter Lockout
Enables/Disables _
Relay 1 the Starter Lockout | 2 - Reserved 0 116 01 VEPS, DRS
Function 3 = Reserved or minidiag2
4 = Ol Alarm
5 = Reserved
Enables/Disables .
Start.er Lockout Diagnoses for Starter 0 ~ Disable 0 116 02 VEP.S’. [.)RS
Diagnosis 1 = enable or minidiag2
Lockout
Table B-36  Starter Lockout
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B.13THROTTLE CONTROL/GOVERNORS

The Cruise Switch VSG parameters are listed in Table B-37 and Table B-38.

Parameter

Parameters Description Default Range D Access
0 = Disabled
1 = Enabled Nexig DDR,
VSG Control on . _ .
. Enables/disables 2 = Enabled if neutral DDDL,
VSG and Cruise . 0 107 01
. the VSG function _ . DRS, VEPS,
Control Pin 3 = Enabled if neutral and o
A minidiag2
park brake
4 = Enabled if park brake*
Nexiq DDR,
Max VSG Sets the max VSG DDDL,
Speed speed 3000 RPM 500 — 3000 RPM 107 02 DRS, VEPS,
minidiag2
Nexiq DDR,
. Sets the min VSG DDDL,
Min VSG Speed speed 500 RPM 500 — 3000 RPM 107 03 DRS, VEPS.
minidiag2
Enables/disables Nexiq DDR,
VSG Throttle the throttle pedal 1 = 0 = Disabled 107 04 DDDL,
Override from overriding Enabled 1 = Enabled DRS, VEPS,
VSG mode. minidiag2
Max Engine | Sets the max Nexiq DDR,
Speed for engine speed that DDDL,
Throttle the t.hrottle can 3000 RPM 0 — 3000 RPM 107 05 DRS, VEPS,
Override obtain when in minidiag2
VSG mode. 9
0 = Allows VSG to run
independent of Service
Brake or Park Brake
Enables/Disables | 0 =VSG in- . Nexiq DDR
VSG Dropouton | the status of the dependent | 1 =VSG drops out on either DgDL ’
Service Brake | Service Brake or of Service | Service Brake or Park Brake 1 07 06 DRS VEiDS
or Park Brake | Park Brake for Brake or | 2 =vSG drops out on Service min,idia92 ’
disabling of VSG Park Brake | grake
3 = VSG drops out on Park
Brake
0 =
Enables/Disables Disabled Nexiq DDR,
VSG Dropouton | the status of the (Clutch 0 = Disabled 107 07 DDDL,
Clutch Switch Clutch Switch for switch will 1 = Enabled DRS, VEPS,
disabling of VSG not disable minidiag2
VSG)
* See parameter 1 07 06
Table B-37  Cruise Switch VSG Parameters (1 of 2)
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Parameters Description Default Range Parameter ID Access
Max Vehicle | Sets the max vehicle Neé'gEI):)LDR’
Speed in speed over which VSG is 10 km/h 0 — 128 km/h 107 08 :

) DRS, VEPS,
VSG disabled o
minidiag?2
Sets the initial speed Nexiq DDR,
Cruise Set when the Set/Coast Min VSG Speed to DDDL,
VSG Speed | Switch is used to enable 500 RPM Max VSG Speed 10709 DRS, VEPS,
Cab VSG minidiag?2
Set VSG | " Tt becomes S oooL
Ma;OII'Er:J%ne active once the Set/Coast 500 Nm 0-5000 Nm 1or DRS, VEPS,
q Switch is activated minidiag2
Cruise Sets the initial speed Nexiq DDR,
when the Resume/Accel Min VSG Speed to DDDL,
Resgn;z;/SG Switch is used to enable 500 RPM Max VSG Speed 10712 DRS, VEPS,
P Cab VSG minidiag2
Sets the max engine .
Resume VSG | torque that becomes Neélgé)LDR,
Max Engine | active once the 5000 Nm 0-5000 Nm 107 14 ;
. DRS, VEPS,
Torque Resume/Accel Switch -
. . minidiag?2
is activated
Nexiq DDR,
VSG Ramp | Sets the rate of increase 1000 DDDL,
Rate or decrease. RPM/sec 25 - 2500 RPM/sec 10715 DRS, VEPS,
minidiag?2
Table B-38  Cruise Switch VSG Parameters (2 of 2)

The Remote VSG parameters are listed in Table B-39 and Table B-40.
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DDEC FOR MBE900 AND MBE4000

Parameters | Description Range Defaults Paralrgeter Access
0 = Disabled Nexi
1 = Enabled DR
VSG Control on | Enables/dis- 2 = Enabled if neutral DDDL,
VSG and Cruise | ables the VSG _ . 0 107 01 ’
Control Pi funci 3 = Enabled if neutral and DRS,
ontrol Pin unction park brake* VEPS,
4 = Enabled if park brake* minidiag2
Nexiq
DDR,
Max VSG Sets the max DDDL,
Speed VSG speed 500 — 3000 RPM 3000 RPM 107 02 DRS,
VEPS,
minidiag2
Nexiq
DDR,
. Sets the min DDDL,
Min VSG Speed VSG speed 500 — 3000 RPM 500 RPM 107 03 DRS,
VEPS,
minidiag2
Enables/dis- Nexiq
ables the DDR,
VSG Throttle throttle pedal 0 = Disabled . DDDL,
Override from over- 1 = Enabled 0 = Disabled 10704 DRS,
riding VSG VEPS,
mode. minidiag2
Sets the Nexiq
Max Engine max engine DDR,
Speed for speed that the DDDL,
Throttle throttle can 0 = 3000 RPM SOO0IREN 10705 DRS,
Override obtain when in VEPS,
VSG mode. minidiag2
0 = Allows VSG to run
_ independent of Service
Enables/Dis- | Brake or Park Brake Nexiq
ables the sta- ] 0 = VSG DDR
VSG Dropout on | tus of the Ser- | 1=VSG drops out on either independent of DDDL
Service Brake or | vice Brake or | Service Brake or Park Brake ServitF:)e Brake or 107 06 DRS ’
Park Brake | Park Brake for | 5 =vSG drops out on Service Park Brake VEPS,
disabling of Brake minidiag2
VSG
3 = VSG drops out on Park
Brake
Enables/Dis- Nexiq
ables the sta- 0 = Disabled DDR,
VSG Dropouton | tus of the 0 = Disabled (Clutch switch wil 107 07 DDDL,
Clutch Switch | Clutch Switch 1 = Enabled not disable VSG) DRS,
for disabling of VEPS,
VSG minidiag2
* See parameter 1 07 06
Table B-39 Remote VSG Parameters (1 of 2)
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Parameters Description Range Defaults Paralr[r)'neter Access
Max Vehicle Sets the max vehicle Neé‘ggLDR’
: speed over which 0-128 km/h 10 km/h 107 08 .
Speed in VSG L DRS, VEPS,
VSG is disabled o
minidiag2
Nexiqg DDR
Sets the rate of ’
VSG Ramp . 25 — 2500 DDDL,
Rate mcreage or decrease RPM/sec 1000 RPM/sec 107 15 DRS, VEPS,
when in VSG mode. o
minidiag2
Number of Sets the number of NeégI:I)I)LDR,
Remote VSG | remote VSG speeds 1103 1 107 16 '
DRS, VEPS,
Speed that can be enabled o
minidiag2
. Nexiq DDR
Min VSG RPM ’
VSG Speed #1 | SIS the VSG#Tset | 14 1oy vsa 950 RPM 10717 DDDL,
speed DRS, VEPS,
RPM 0
minidiag2
VSG Speed #1 VEPS,
Governor Type T— 1 10718 minidiag2
VSG Speed Sets the max engine Low Idle - 5000 Neé'g[?LDR’
#1 Max Engine | torque for VSG Speed Nm 5000 Nm 107 19 DRS, VEPS,
Torque #1 o
minidiag2
Min VSG RPM Neé'g[?LDR’
VSG Speed #2 | #2 VSG set speed to Max VSG 1250 RPM 107 20 :
DRS, VEPS,
RPM O
minidiag2
VSG Speed #2 1 — 11 1 107 21 VEPS,
Governor Type minidiag2
VSG Speed Sets the max engine Low Idle - 5000 Neélg[?LDR’
#2 Max Engine | torque for VSG Speed Nm 5000 Nm 107 22 DRS, VEPS,
Torque #2 o
minidiag2
Nexiq DDR,
Low Idle - 5000 DDDL,
VSG Speed #3 | #3 VSG set speed Nm 1850 RPM 107 23 DRS, VEPS,
minidiag2
VSG Speed #3 1—11 1 107 24 VEPS,
Governor Type minidiag2
VSG Speed Sets the max engine Low Idle - 5000 NeélggLDR’
#3 Max Engine | torque for VSG Speed Nm 5000 Nm 107 25 DRS, VEPS,
Torque #3 o
minidiag2
Table B-40 Remote VSG Parameters (2 of 2)
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DDEC FOR MBE900 AND MBE4000

B.14VEHICLE SPEED LIMITING

The Vehicle Speed Limiting programmable parameters are listed in Table B-41.

Parameter Description Range Default Paralrgeter Access
. . Nexiq DDR
. Maximum vehicle speed. ’
Maximum Road Speed | 0 nate Road Speed Limit | 10 — 152 kmvhr | 152 km/hr 103 03 DDDL,
(Legal) ; DRS, VEPS,
1 cannot exceed this speed. L
minidiag2
. . Nexiq DDR
Maximum vehicle speed ’
Alternate Road Speed | o DDEC-VCU pin 18/12 | 0— 152 km/hr | 152 kmihr | 105 07 DDDL.
LIMO . DRS, VEPS,
is connected to ground. L
minidiag?2
. . Nexiq DDR
Maximum vehicle speed ’
Alternate Road Speed | /o DDEG-VCU pin 18/11 | 0-152 kmihr | 152 km/hr | 105 03 DDOL.
LIM1 . DRS, VEPS,
is connected to ground. o
minidiag2
Table B-41  Vehicle Speed Limiting Parameters
Vehicle Speed Limiting must also be enabled. The parameters are listed in Table B-42.
Parameter Range Default Parameter ID Access
0 = Disable
1 = Enable (Manual
. transmissions, traction control) VEPS, DRS,
Anti-tamper * = Enable (Manual 0 10810 minidiag2
transmissions, no traction
control)
0 = No sensor Nexiq DDR, DDDL,
Vehicle Speed Sensor 2 = magnetic VSS 2 108 01 DRS, VEPS,
3 = Vehicle speed over J1939 minidiag2
Nexiq DDR, DDDL,
Axle Ratio 1.00 - 20.00 5.29 108 03 DRS, VEPS,
minidiag2
Number of Output VEPS, DRS,
Shaft Teeth 0-250 16 108 04 minidiag2
Tire Rgvolutlons per 160 - 1599 312 108 05 VEE’S, _DRS,
Kilometer minidiag2
Top Gear Ratio VEPS, DRS,
(Output Shaft/Input Shaft) 0.1-2.55 ! 10806 minidiag2
. Nexiq DDR, DDDL,
Second Highest Gear 0.1 -255 2.55 108 07 DRS, VEPS,
Ratio L
minidiag2
Table B-42 VSS Anti-tampering Parameters
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APPENDIX B: CUSTOMER PROGRAMMABLE PARAMETERS

15.1 VEHICLE SPEED SENSOR

To obtain accurate vehicle mileage, the parameters listed in listed in Table B-43 must be
programmed.

Parameter Range Default Paralr[r;eter Access

0 = No Sensor Nexiq DDR,
VSS Input Configuration 2 = Magnetic Pickup* 2 = Magnetic 108 01 DDDL, DRS,
3 = VSS via J1939 VEPS, minidiag2

Nexiq DDR,
Axle Ratio 1-20.0 5.29 108 03 DDDL, DRS,
VEPS, minidiag2

Nexiq DDR,
Number of Output Shaft Teeth 0 - 250 16 108 04 DDDL, DRS,
VEPS, minidiag2

Nexiq DDR,
Tire Revs/Kilometer 160 — 1599 312 108 05 DDDL, DRS,
VEPS, minidiag2

Nexiq DDR,
Top Gear Ratio 0.1 — 2.55 1 1 08 06 DDDL, DRS,
VEPS, minidiag2

Nexiq DDR,
Gear Ratio Tolerance 0 -60 2 108 08 DDDL, DRS,
VEPS, minidiag2

Nexiq DDR,
Second Highest Gear Ratio 0.1 — 255 1 108 07 DDDL, DRS,
VEPS, minidiag2

Nexiq DDR,
1 -20.0 5.29 108 09 DDDL, DRS,
VEPS, minidiag2

Two Speed Axle — Second
Axle Ratio

Disable Nexiqg DDR,
Anti-tamper = Enable 0 = Disable 108 10 DDDL, DRS,
VEPS, minidiag2

- O
[l

* Range must be set to 2.
Table B-43  Vehicle Speed Sensor Parameters
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INDEX
A

Active Codes, 5-19

Amber Warning Lamp (AWL)
engine protection, 5-39
idle shutdown, 5-65
use in diagnostics, 5-19

Anti-Lock Brake Systems, 5-5

Automotive Limiting Speed Governor (ALSG), 5-111,
accelerator pedal, 5-111

C

Cold Start, 5-7

Communication Link, J1939, 6-27, 3-38
Conduit and Loom, 3-67

Criteria, wires, 3-53

Cruise Control, 5-11
clutch released, 5-14
cruise control modes, 5-15
engine brake, 5-24
service brake released, 5-14
throttle inhibit switch, 5-14
vehicle speed, 5-11

D

Data Card, 5-84

Data Link
1708/1587, messages, 6-9
SAE J1587, 6-5, anti-lock brakes, 5-5
SAE J1939, anti-lock brakes, 5-5

DDEC Reports, 5-78
DDEC-ECU, diagnostics, 5-19
Deutsch Connectors, 3-54

Deutsch Terminals
installation, 3-54
removal, 3-56

Diagnostics, 5-19
amber warning lamp, 5-19
red stop lamp, 5-19

Digital Inputs, 4-3
Digital Outputs, 4-17, optimized idle active light, 4-20
Dual Speed Axle, 5-21

E

Engine Brake, 5-23
cruise control, 5-24
minimum mph, 5-24
service brake control of, 5-24
switches, 5-23
Engine Coolant Level Sensor, 3-76

Engine Protection, 5-39
rampdown (derate), 5-40
shutdown, 5-42
stop engine override, momentary override, 5-44

Engine Starter Control, 5-47

F

Fan Control, 5-49
dual fans, 5-52
single fan, 5-50
two-speed fan, 5-54
variable speed single-fan, 5-56

FMI, failure mode identifier, 6-6

Fuel Economy Incentive, 5-63

G

Governors, 5-111
automotive limiting speed governor, 5-111
VSG, 5-112

H

Harnesses
ProDriver DC jumper harness, 5-92
ProDriver DC vehicle harness, 5-91

Idle Shutdown Timer, 5-65
enabled on VSG, 5-67
idle shutdown override, 5-66
vehicle power shutdown, 5-66

Inactive Codes, 5-19

L

Low Gear Torque Limiting, 5-73




INDEX

Main Power Supply Shutdown, 3-41, 3-44

Management Information Products
DDEC data, 5-78
DDEC reports, 5-78
ProDriver DC, 5-84

Message Identification Character (MID), description of,
6-5
MIDs, message identifier, 6-6

O

OEM, installed sensors, 3-75
Optimized Idle, 5-95
digital outputs, 4-20
engine mode, 5-96
thermostat mode, 5-96

P

PasSmart, 5-99
Passwords, 5-103

PIDs, 6-7
double byte parameters, 6-20
parameter identifier, 6-6
single byte parameters, 6-11
variable length parameters, 6-22

Power Supply, 12 volt system, 3-39

ProDriver DC, 5-84
data card, 5-84
installation, 5-85
flush mount, 5-86
surface mount, 5-89

Progressive Shift, 5-105, gear ratio threshold, 5-106

R

Red Stop Lamp (RSL)
engine protection, 5-39
shutdown, 5-42
use in diagnostics, 5-19

S

SAE J1587
anti-lock brakes, 5-5
diagnostic connector, 3-49
message format, 6-5

PIDs, 6-7
double byte parameters, 6-20
single byte parameters, 6-11
transmitter data request, 6-10
variable length parameters, 6-22

SAE J1939
anti-lock brakes, 5-5
data link layer parameter group number response
definitions, 6-46
DDEC-VCU, 6-27
message format, 6-27

SAE J1939/71, application layer parameter group
definitions, 6-27

Sensors, 3-71, 3-75
engine coolant level sensor, 3-76
factory-installed sensors, 3-71, function and location,
3-71
OEM-installed sensors, 3-75, function and guidelines,
3-75
vehicle speed sensor, 3-80

SIDs, subsystem identifier, 6-6
Starter Lockout, 5-107

Stop Engine Override Options, 5-44
Switch Inputs Multiplexing, 4-15

T

Tachometer Drive, 5-109

Tape and Taping, 3-69

Terminal Installation, Deutsch connectors, 3-54
Terminal Removal, Deutsch terminals, 3-56
Throttle Control, 5-111

Transmission Interface, 5-125

\'}
Variable Speed Governor (VSG), 5-112
Vehicle Interface Harness (VIH), power wiring, 3-36
Vehicle Power Shutdown, 5-65
Vehicle Speed Limiting, 5-131
Vehicle Speed Sensor, 3-80

W

Wait to Start Lamp, 5-8
Wires
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criteria, 3-53 power wiring, 3-36

recommendations, 3-53 ProDriver DC jumper harness, 5-92

requirements, 3-53 ProDriver DC vehicle harness, 5-91
Wiri tachometer, 5-109

iring
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