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Preface

About Delphi Corporation
About Delphi

Delphi is a leading global supplier of mobile electronics
and transportation systems, including powertrain,
safety, steering, thermal, and controls & security
systems, electrical/electronic architecture, and in-car
entertainment technologies. Engineered to meet and
exceed the rigorous standards of the automotive
industry, Delphi technology is also found in computing,
communications, consumer accessories, energy and
medical applications.

Headquartered in Troy, Mich., Delphi has approximately 146,600 employees and
operates 150 wholly owned manufacturing sites in 34 countries with sales of $18.1
billion in 2008.

Information accurate as of December 31, 2008.

This manual is supplied as supporting material to OEM’s vehicle service manual,
Service personnel should contact OEM’s service department for any vehicle service
related questions, including Engine Management System related questions.
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1. Introduction

1.1. What is EMS?

An EMS (Engine Management System) is a self contained set of components
including a custom built computer and sensors and actuators which control the
operation of an engine by monitoring the engine speed, load and temperature and
providing the ignition spark at the right time for the prevailing conditions and
metering the fuel to the engine in the exact quantity required.

In simplest terms, the purpose of fuel injection is to deliver fuel to achieve the
desired air/fuel mass ratio to the engine. Fuel atomization and injector targeting
play critical roles in achieving this ratio. The accuracy of the air/fuel mass ratio has
a direct effect on emissions, fuel economy, power and drivability, start quality and
idle quality.

1.2. Typical Components of EMS

Typically EMS for small gasoline engine consists of the following components

Crank position sensor (Supplied by vehicle manufacturer)

Engine control unit (Delphi Part, refer part list for part no)

Engine temperature sensor (Delphi part)

Fuel injector (Delphi part, Refer part list for part no)

Fuel module — Pump, pressure regulator and strainer (Delphi part)
Intake air temperature sensor (Delphi part)

Intake pressure sensor or MAP/MAP sensor (Delphi part)

Throttle body assembly — Throttle body, Idle air adjust screw or valve, Throttle
Position sensor, (Delphi part)

Inductive Ignition coil (Delphi part)

e Oxygen sensor(Delphi part)

e Evaporative Canister Purge Valve

1.3. Comparison of EMS and Carburetor

e Better Air and Fuel Control — Resulting in better pick up and faster response

e Lower mechanical complexity — Unlike carburetor the EMS bike does not have
choke or any other mechanical levers, this reduces the mechanical complexity
and gives more flexibility to the driver

7
This is the exclusive property of Delphi Corporation. Without their consent, it may not be reproduced or given to third parties.
DELPHI CHINA TECHNICAL CENTER (Shanghai)




D<LPHII Small Engine

EMS Service Manual revi0

Easy to service — The serviceability of the EMS is easy. By the use of its
powerful diagnostic tool system malfunctions can be easily detected and
corrected. Faultfinding and error proofing by using advanced diagnostics.
Better cold startability — The driver need not worry when he/she is starting the
bike early morning. The powerful on board computer measures the temperature
of the ambient conditions and the engine conditions and provides necessary
fuel that the bike starts instantly

Lower emissions

Better Drivability — Due to better control and response the drivability of the
vehicle is considerably enhanced giving driving pleasure the utmost priority.
EMS takes biking to the next level in ensuring that the driver enjoys the ride
very comfortably.

Better hot fuel handling

Better altitude compensation

Fuel Timing control

Improve fuel economy (engine dependent)

Better take off
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1.4. Layout of EMS Components

Figure 1 below shows the layout of typical EMS for a two cylinder engine. The
actual layout may slightly differ based on the application and users are advised to
contact the vehicle manufacturer for the actual layout. The solid lines in the figure
1 below indicate the output signals from the Engine Controller and the dotted lines
indicate the input signals to the controller from various sensors and switches.
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2. Components of EMS
2.1. Electronic Control Unit (MTO05)

2.1.1. Part List

MTO5 ECU Part List Table: 1
Part Name Remarks

MTO5 Generic 1 CYL ECU 36 pins

MTO5 Generic 2 CYL ECU 36 pins

MTO05 2 CYL ECU w 2 O2 Sensors 36 pins

MTO05.1 Generic Low Cost 1 CYL ECU 18 pins only

MTO5 1 CYL ECU WO TACV 36 pins

2.1.2. Description & Working Principle

The ECU continuously monitors the operating conditions of the engine through the
system sensors. It also provides the necessary computation, adaptability, and
output control in order to minimize the tailpipe emissions and fuel consumption,
while optimizing vehicle drivability for all operating conditions. The ECU also
provides diagnosis when system malfunctions occur.

2.1.3. Appearance

The MT05 ECU has a polyester header, with an aluminum base plate. Figure 2
below shows the top and bottom view of the MT05 ECU.

Figure 2
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2.1.4. Dimensions

dimensions of the ECU with the mounting features included.

103.0

The maximum physical envelope of the ECU is 103 x 92.6 x 27.1 mm. These
dimensions include the mounting feature on the ECU, but do not include the
assembled connector harness and pipe joint. Refer to Figure 3 below for the
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Figure 3

2.1.5. Identification and Markings

2X R 6.6

Each ECU is identified with a product label for traceability that includes the Delphi
and Customer Part number, Customer Vehicle Platform Number, ECU Model
Description and Manufacture Date. These details should not be defaced or soiled
when the ECU is returned to the vehicle manufacturer for investigation. If these
details are not available or defaced, Delphi shall not be hold responsible for the
ECU investigation and replacement. Refer to Figure 4 below for more details.
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2.1.6. ECU Connector Pin Configuration

Figure 5A below shows the pin configuration of these two connectors on the ECU.
Figure 5B below shows a typical wiring diagram for twin cylinder engine. Please
contact vehicle manufacture for the actual wiring diagram due to it is based on
specific application.

CONNECTOR J1 CONNECTOR J2
PIN # Description PIN # Description Kiote: For MT05.4, only J2 will |
*he populated and in this
1 |IACAHINAY 1 |cowaesta inlsLtan_fle, thznm. DIAG and 1
= I ~ 5 will share one pin as
; :ﬁ.—GMEFO CUT RELAY/CLTL/ESTC . E\I:.rtz) éggwen Sncicated in the PHD. -|
4 |DEAD BATT BYPASS/02B HTRIINJC 4 |Crank VR Hi [23XHIFI)
5 |SPARE ANALOGINGK I [T
6 |TACHOMETER & |iniB
7 |canLO 7 |OZAHTR
a2 |CANHI &8 [IAT_MAT
9 |GND (Power) g  |FUEL PUMP RELAY
10 |ColLB/ESTB 10 [SVRTH
i1 |ilacaLo 11 [mapP
12 |IACBHI 12 [TPs
13 |IACBLO 13 |Crank VR Lo [23XLOFI)
14 |ROLLOVER 14 |CLT
15 |VSS/02B Sensor 15 [IGN
16 |DIAG 16 |SWREF
17 |Fuel Pump Re-Cir 17 |O2A Sensor
18 |PNSW 16 |VBATT

Figure 5A
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_FU’SE t':f MTO:: 55‘51‘2:1 need ) MPR J1-2 Carbon Canister Valve
independency fuse{ ) VBAT TARGET WHEEL Shielded Twisted ) T J1-3 MIL
Jae Cable Par _ 23XVRHI COILB(CYL#2) b
IGN/AIl Switch  Kill Switch J2-04 R J1-4 02BHTR
USE: vehicle FU 5 =
J2.04 Ignition Coil Ignition Coil J1-6 TACHO
COILA(CYLZ1) |without IGBT| | without IGBT| Alaed :
l I 17 ed only for
FPR| 1 og ) Spark Plugs Development ECM)
[ ) £ T CANHi(Used only for
atary ® Fuel Development ECM)
GND AT J1-9 GND{Power)
{POWER ) 5 o
J1-10 ESTCOILB
ANALOG INPUTS FPRe-Cir | 1147 1 2
MPR = | | — ‘ J1-11 IACALO
Carbon
THROTTLE : = dF Canister 8 g ¢ o Injectors J1-12 IACBHI
POSITION E - TPSyl 1212 Purge Ja-05 | MWIALCYLA) Ji-13 IACBLO
Valve "
SENSOR [E—<5VRTN1 J1-14 ROLLOVER(low active
g0z | INIB(CYLE2) ; ?(BHI )
a 1-15 2
I5—<5VREF MPR > B Diagnostic Switch
o MAP| 544 118 (low active)
MANIFOLDIAIR -
PRESSURE & - J1-17 FPRe-Cir
TE‘;‘:EENRS‘C‘)T s S o IACAHI | 44 94 J1-18 | Clutch / Neutral Switch
. o Idle Air ] IACBHI | j4.92 = J24 ESTCOILA
e MAT, 208 Contro ¢ wemo|nn
Valve |la  IACBLO | )443 —1 en J2-2 GND{Power)
5 anyl o R o Fl J2-3 SDATA (KW 2000)
COOLANN SVREF J2-4 Crank VR Hi(23X)
TEMPERATURE J246 [ 5V 7 YT
SENSO la 2-5
SVRTNA J2.40 | BVRTNY o J1.06 | TACHO — e
MPR — J2-7 0O2AHTR
g = 02AHI| o o J103 J2-8 MAT
02 SENSDR @w > J1.09 | POWER GND 129 FPR
(Clyz1 = < 5VRTN1 [Connact Ground Wires st a
T ozanR | ) | sz0z [POWERGND g I e J2-10 S5VRTN{
N - CAN bus used only for development ECM 211 MAP
[—<MPR 203 [SRATA KR T 4 i | ine 12v J2-12 TPS
T "1 hrame: 7 = ===,
g 5 02BHI | | | J1-08 |€CANHI 1| canmi | 2a4v J2-13 Crank VR Lo{23X)
02 SENSOR @W EdZVIIGH ! CANL P [ J2-14 CLT
(Cly#2) i A T (to J2-15) | 107 |« D » 3 [ cANLo | 24V -
= I —— i -
[ 02BHTR S 1416 |« » 5 | Diag 12v J21s iGN
4104 — o — J2-16 5VREF
VBAT >—— 6 | Batt 12v 217 OzAHI
Starter Relay 1 2 | Ground ov J2.18 VBAT
DISCRETE INPUTS Clutch Switch GITID
RollOver(low active) |,
" g J114| “yr1s J2 J1
Side Stand Switch(low active) | Neutral (Black) (Grey)
4 - » J1-16 Indicator
al 6 pin ECM connector
female

J1-14, J1-16 and J1-18
have internal pull up resistors

(4,7 KOhm) Connect pin 4 to HUD ECU Hacker
Connect pin 5 to Ground to enable diagnostic mode

* The meaning of pins J1-14, J1-16, J1-18 depends on the manufacturer and on ECU calibration
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2.1.7. Handling — DOs & DONTs

IMT05 ECU Handing Table: 2
ACTION REASON
DO NOT: Place the ECU close to the exhaust pipe or High temperature might reduce the life of
Engine when removed the ECU and also can damage the ECU
DO NOT: Place the ECU close to or pour water, oil or ECU is susceptible to water and liquids
any other liquids.
DO NOT: Allow mud or other debris to accumulate on Having mud or debris accumulated on the
the surface of the ECU ECU casing reduces its heat dissipation
efficiency.
DO NOT: Apply any voltage relative to any point to the Drastically affects the performance of the
ECU ECU and may lead to ECU damage
DO NOT: Clean ECU with any solvent or any corrosive Can damage the housing of the ECU
liquid
DO: Take extreme care that water droplets or excess ECU connectors can get short and may
moisture should not fall on ECU connectors lead to ECU damage
DO: Clean the ECU with a moist cloth and keep it dry Prevents ECU damage

2.1.8. Installation requirements

The ECU shall be mounted using M5 machined screws with a torque of 3.9Nm +
10%. The mounting surface should also be flat to avoid subjecting the base plate
to unnecessary force and warping the PCB.

2.1.9. Power Requirements

e Power Supply: The controller’s power supply module will power up the
microprocessor if the battery voltage is greater than 6.3 Volts. The power on is
controlled by the controller hardware only.

e Operating Range: All planned functions are executed in this range. Battery
and/or Ignition voltage: 9.0 to 16V DC

e Power Off: The controller will turn its power off when the ignition voltage: < 6.2
V DC. The controller prepares for entry into Power Down mode. The
preparation involves storing important information into EEPROM.

e Reset: During reset, all outputs shall be set to a predefined state. The
controller shall monitor itself for proper operation and enter reset should any
internal errors be detected. The controller shall then restart normal operations
after the computer has properly reset

e Qver Voltage: the controller will survive no permanent damage if the ignition
voltage do not exceed 26V for more than 1 minute

e Reverse Voltage: The controller will survive with no permanent damage: Battery
and/or Ignition voltage < -13V DC for 1 minute
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2.1.10. Temperature Requirements

e Storage: The controller shall suffer no damage as a result of being stored at
temperatures of -40 °C or +105 °C continuously for 168 hours. If the storage
temperature is not as extremely high as +105 °C or as extremely low as -40 °C,
the ECU could be stored for longer time without damage.

e Operating: The controller shall operate in the ambient temperature from -20 °C
to +85 °C.

2.1.11. Maintenance service and Repair

ECU is a non-serviceable part. Once there are problems, it's important to first
determine if the problem is caused by software/calibration. If it is caused by
software/calibration, please refer to software/calibration reflashing procedure. In
the event of ECU hardware failure or malfunction (during warranty period only) the
ECU should be sent back to the vehicle manufacturer giving complete details of
the ECU Part No, Serial number, Vehicle Model & Make, manufacturing Date,
Total kms run on the vehicle, Location of use, Vehicle No, Date of return.

Refer to the form 1 shown below. The form should be completely filled by the
dealer and the original form and the ECU should be sent to the vehicle
manufacturer for further investigation. These actions should be taken only during
the warranty period. Else ECU has to be replaced by the dealer at the vehicle
owner’s cost.
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Form 1

DELPHI | FCU Failure Initiation Form

Dealer Name: Vehicle Make and Model Name:  |Incident Date:
Address:

Engine Size:

MFD for the Vehicle:

Kilometers Run during the Incident:

Description of the Part:

Contact No: Part No of the ECU:
Mobile phone: Serial No of the ECU:
Contact person: Manufacturer date of the ECU:

Description of the incident when the failure took place:

Condition of the part when the incident occurred / when examined:

Actions taken by the vehicle owner and the dealer on the part and the vehicle during and after the
incident:

Additional Observations about the suspected part and vehicle condition:

This is the exclusive property of Delphi Corporation. Without their consent, it may not be reproduced or given to third parties.
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2.2. Electronic Control Unit (MC21)

2.2.1. Part List

MC21 ECU Part List Table: 3
Part Name Remarks

MC21 1020 Single cylinder

MC21 1050 Twin cylinder

2.2.2. Description & Working Principle

MC21 is the older generation 16-bits control unit on limited small engine
applications. ECU monitors the data includes engine temperature, intake air
pressure, crank angle, oxygen in exhaust gas etc, and deliver the accurate fuel
with spark timing to achieve best fuel economy and engine performance.

2.2.3. Appearance

MC21 housing uses plastic and glass fiber with potting glue to achieve various
shock protection and waterproof. The drawing of appearance is figure 6 as below.

ECU Size

f
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Figure 6
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2.2.4. Identification and Markings

ECU has label for traceability as figure 7 below. The information includes ECU
type, part number, customer number, hardware number, manufacture number,
software version and bar-code. If the label information is erased or soiled, it will

affect warranty.

PDELPHI
ECU Type:MC21 1020 Series Ne.:000014
Delphi PN:16918010 MFG Date:080119
Customer PN:126918010000
HIW PN:28108081 SiIW PN:80118001010094

(LA T T
8011

8001010094000014

Figure 7

2.2.5. ECU Connector Pin Configuration

The drawing below is the 34pins connector configuration. Please make sure I/O
loading is as the list specs. They are shown in figure 8 and figure 9.

FIM 34 xxxx?xxxx FIM 26
A - - A 4
A A 4
PING || 2 2 X X X K XXX | PN

—l 1
T 1

ECU connector
viewed from harness

side

Figure 8
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Pin Operation antage Operation Current(A) at Uﬂl‘tﬂg&[‘u’}
Number Pin def Min Normal | Max Max
1) v v ma 1)
1 PUMP 6.5 14,5 16 4000 16
2 K-LINE 6.5 14,5 16 140 16
3 CAN_Hi i | 0-4.5 4.5 100 4.5
4 CAN Lo 0 0-~2.26 2.26 100 226
-] Diagnostic 0 A 16 § 16
[ SVREF_OUT 4.81 5 £.18 50 519
7 SVREF_RETURMN/S_GND MNA NA MA MA MA
g IGN_KEY 65 | 145 16 1000 16
9 12V Power 6.5 14.6 16 6000 16
10 02 HEATER 6.5 14,5 16 2000 16
11 Spare /| Map /Rollover Switch 0 NA 16 5 16
12 Canister / Coolant_Gauge 5.5 14.5 16 1000 16
13 Magneto_Cut_Relay [ VSS_0Out 665 | 145 16 1000 16
14 MIL 6.5 14.5 16 1000 16
15 Tachometer 6.5 14.5 16 1000 16
16 Dead_Battery_Relay 65 | 145 16 1000 16
17 GND MA NA A MNA NA
18 EST2 6.5 14.5 16 13000 16
19 Matural_Switch / ¥55_in 0 NA 16 5 16
20 IAT 0 5 519 5 519
21 TPS 0 5 519 5 519
22 CLT 0 5 5.19 5 5.19
23 02 Signal 0 5 5.19 10 5.19
24 IACY_AHI/IDLE_AIR_VALVE 6.5 14.5 16 400 [ 2000 16
25 IACY_ALO 6.5 14.5 16 400 16
26 IGMN_GND MA NA MA MNA NA
27 EST1 6.5 14.5 16 13000 16
28 INJ1 6.5 14.5 16 2000 16
29 INJ2 6.5 14.5 16 2000 16
30 GND MA MA MA MA NA
31 S_REF_Hi 0.6 10 80 100 &0
32 S_REF Lo 0.6 10 80 100 a0
33 IACY_BHI 65 | 145 16 400 16
34 IACY _BLO 6.5 14.5 16 400 16
Figure 9
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The figure 10 as below is the mech drawing of MC21 1050, please make sure the

power and ground line are as the reference design.
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Figure 10
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2.2.6. Handling — DOs & DONTs

MC21 ECU Handing

Table: 4

Iltem

Reason

Do not: Place ECU close to engine and exhaust
pipe when remove.

ECU life maybe susceptible to high temperature. And
high temperature may damage the plastic covering.

Do not: Place ECU close to water, oil, liquid.

ECU maybe susceptible to liquid

Do not: ECU to be covered by mud and stagnant
water.

Block ECU surface may affect heat dissipation.

Do not: Apply any voltage relative to point to ECU.

Drastically affects the performance of ECU and may
lead to ECU damaged.

Do not: Apply water droplet or excess moisture on
connector.

ECU connector gets short or may lead to ECU
damaged.

Do not: Clean ECU with solvent or corrosive liquid.

This will damage ECU housing.

Do: Clean ECU with moist cloth and keep it dry.

Prevent ECU damaged.

Do: When re-installation, check the MAP nipple for
any obstruction and clean it .

Prevent performance deterioration of the vehicle.

Do: When re-installation ECU, fix the MAP pipe
tighten without leakage. Make sure clip, MAP pipe
and specs are provided by vehicle manufacture for
the same type.

Prevent performance deterioration of the vehicle.

Do: Always connect the MAP pipe from the ECU to
the intake manifold

Prevent the dust to enter the engine and safety the
vehicle.

Do: Release the clip in MAP nipple when take off
MAP pipe from ECU. And careful cannot make an
effort to force the MAP pipe to be separated from
ECU.

Prevent the L-type inside ECU loosed or waterproof
glue broken

2.2.7. Installation Requirements

The installation requirement of MC21 is shown in the figure 11 as below. (mounting

bolt (M6) should be applied to 5Nm)
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CLAMP : @ 7.0m

MAF TUBE 1 ID=3.18 *+ 0.25 mm
2D Min = 833 mm
Mae = 9.53 mim,

OPERATE CONMECTOR : ANMP DUWHM LOCK 2-1437285-5

RECOMMEND ANGLE 1807

| /# .
/f

!

|
REVOLYVIMG POINT

HORIOMTAL

WERTICAL

IMSTALLATION ANGLE

Figure 11
2.2.8. Power Requirements

Power on:
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e QOperation:
Under EMS loading, battery voltage must keep in 9~16V for system
operating normally.

e Power off:
When IGN-KEY off, ignition voltage is under 6.2V, ECU will start to
process power down. ECU memorizes learning information in EEPROM.
Such as malf-code, freeze frame, closed loop learning value, air flow
correction value and TPS learning value etc. The learning value can be
used for more accurate calculation in next key cycle.

e Reset mode:
When ECU request reset command or has serious problem, system
should enter reset mode. All I/O port should be set the predefined state
and then restart normal operations after properly reset.

e Qver voltage / reverse voltage:
ECU will survive 24V over voltage for 1 minute and with no permanent
damage.
ECU will survive 14V inverse voltage for 1 minute and with no permanent
damage.

2.2.9. Temperature Requirements

Normal Operating Temperature Range: - 30 to 70°C
Max operation temperature: 80 ° C (can not over it for 30 minutes continuously)
Storage Temperature Range: -40 to 85°C

2.2.10. Maintenance service and Repair

ECU is a non-serviceable part. Once there are problems, it's important to first
determine if the problem is caused by software/calibration. If it is caused by
software/calibration, please refer to software/calibration reflashing procedure. In
the event of ECU hardware failure or malfunction (during warranty period only) the
ECU should be sent back to the vehicle manufacturer giving complete details of
the ECU Part No, Serial number, Vehicle Model & Make, manufacturing Date,
Total kms run on the vehicle, Location of use, Vehicle No, Date of return.

Refer to the form 1 was shown above. The form should be completely filled by the
dealer and the original form and the ECU should be sent to the vehicle
manufacturer for further investigation. These actions should be taken only during
the warranty period. Else ECU has to be replaced by the dealer at the vehicle
owner’s cost.
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2.3. Multec 3 and Multec 3.5 Injectors

2.3.1. Part List

Injector Part List Table: 5
Part Name Remarks

Multec 3 Injector
Multec 3.5 Injector

2.3.2. Description and Working Principle

The Multec 3 injector was developed to provide high levels of performance and
durability to meet increasingly stringent emissions-control legislation. The Multec
3 Fuel Injector is an electromechanical device. A magnetic field is generated as
voltage is applied to the solenoid coil. The resulting magnetic force lifts the core
assembly, overcoming manifold vacuum, spring force, and fuel pressure, allowing
fuel to pass through the ball and seat interface to the director. As the fuel passes
through the director, an atomized spray is developed. The injector closes when
the voltage is removed, cutting off the fuel flow.

The working principle of the Multec 3.5 injector is more or less the same with the
Multec 3 injector. The difference is that the Multec 3.5 injector has better durability
and response than the Multec 3 injector due to its high efficiency solenoid.

2.3.3. Appearance

The figure 12 shows the standard Multec 3 Fuel Injector appearance.

Injector to fuel rail
or fuel cap seal

Iniector to manifold

Figure 12
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The standard Multec 3.5 injector has a different appearance with Multec 3 injector.
The "mini" Multec 3.5 version was developed to provide fuel system packaging
advantages. They are shown in figure 13 as below.

Figure 13

M3.5 Long injector M3.5Mini injector

2.3.4. Seal rings

Seal rings for injectors (refer to Figure 12) are made to withstand temperatures
ranging from -40°C to 150°C (-40 to 302°F") without leakage or seeping. They must
also be resistant to varying amounts of fuel additives to fuel (i.e., ethanol, etc.). The
following are currently available seal rings designs. Please contact a Delphi
representative if the specific sealing requirements are not met by these designs:
Injector to fuel rail seal ring
- Dimensions:

- ID. : 6.35 mm

- OD. : 14.85 mm

- Cross-section: 4.25 mm
- Materials

- Viton  GLT (blue color). For low temperature applications

- Viton A (black). All other applications.

Injector to manifold
- Dimensions:
- ID:9.61 mm
- OD: 14.49 mm
- Cross-section: 2.44 mm
- Materials:
- Viton A (black or brown other applications.)
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2.3.5. Seal rings replacement

Lubricate the seal rings with an approved lubricant or equivalent. The lubricant
application process must prevent lubricant from contacting the director plate,
which could possibly restrict the injector flow.

It is preferred to not reuse the seal rings when re-installing an injector. If re-use
is necessary, carefully inspect each seal ring for any signs of damage, as even
minor defects can lead to fuel / vacuum leakage. Always install injectors and
seal rings using the recommended service procedures to avoid the possibility of
a safety hazard.

When installing seal rings to the injector inlet, take extra care not to damage the
seal on the injector top flange.

2.3.6. Lubricant Recommendation

Lubrication should be applied to the O-rings only for ease of injector installation.
The table 4 is a list of lubricant oils that were tested and approved for O-ring
lubrication. These lubricants have shown to have no effect on injector performance

(plugging, sticking).

Lubrication Recommendation Table: 6
Lubricant Name Supplier Viscosity (cSt) @ 40 °C
Spindura 10 Equilon 10
Spindura 22 Equilon 21
DTE-24 Mobil 32
DTE-25 Mobil 46
DTE-26 Mobil 68
Norpar 15 Exxon / Mobil <1
Drawsol 60 DA Stewart 1-2
NocoLube AW 46 NOCO Energy 46
NocolLube AW 32 NOCO Energy 32
Advantage Spindle Oil | Advantage Lubrication Specialties 10

2.3.7. Over-Voltage

The Multec 3 injectors and the Multec 3.5 injectors can withstand a voltage of 26v
for a maximum of one minute at a duty cycle of 100 ms pulse width and 200 ms
period. The injector will be pressurized with calibration test fluid at normal
operating pressure during the test. This will not result in any permanent physical
damage to the injector or coil assembly, or any degradation in electrical
performance.
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2.3.8. Temperature Requirements:

Typical injector temperature environments are defined below. The Multec 3
injectors and the Multec 3.5 injectors will not experience any loss of the ability to
comply with the flow tolerance requirements after exposure to the following
temperature environments. Also, they will not experience unacceptable external
leakage, any type of physical degradation, or loss of service life during or after
being exposed to these ambient conditions.

e Normal Operating Temperature Range: - 30 to 125°C

e Extreme Operating Temperature Range (some performance degradation): - 40
to 150°C

e Storage Temperature Range: -60 to 60°C

2.3.9. Fuel Contamination

The injector fuel inlet filter protects the fuel injector from initial build fuel
contamination as well as from fuel system assembly contamination. Filtration is
extremely important because particle contaminants can cause an injector to stick
open, flow shift or tip leak.

The injector inlet filter is not a serviceable component and is designed only to trap
potential built-in contamination between the chassis fuel filter and injector.

2.3.10. Wire Routing

e Electrical wiring to the injector should be routed so that conductors are
protected from excessive heat, damage, and wear.

e Avoid unnecessary handling (disconnecting and connecting) of the electrical
connector.

2.3.11. Handling - DOs & DONTs

MULTEC 3 and 3.5 FUEL INJECTOR HANDLING Table: 7
ACTION REASON
DO NOT: Re-use injector seal rings if at all Leakage.

possible. If no other choice exists, take extra care
in inspecting the seal rings for damage.

DO NOT: Dip injector tips into lubricants. Can plug injector spray orifices.

DO NOT: Cycle injector repeatedly without fuel Damage to internal mechanical
pressure. components.

DO NOT: Pulse (actuate) a suspected high leak Can dislodge internal contamination if
rate injector (leak >50 sccm air). present and preclude root cause analysis.
DO NOT: Allow water to enter fuel system from air Can damage injectors.

lines, etc. during leak checks.
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DO NOT: Contact or apply load to the injector tip
for installation.

Apply load to 45 deg angle on nylon over
mold see

DO NOT: Pound injectors into manifold during
assembly to engine.

Can damage injectors or seal rings.

DO NOT: Apply excessive side loads to electrical
connectors.

May cause loss of electrical continuity.

DO NOT: Use any dropped unit.

Internal damage may have occurred.

DO NOT: Store injectors, rails, or subassemblies
including engines on which the injectors have
been installed in an unprotected environment.

External contamination can damage the
injector electrically and/or mechanically.

DO NOT: Use the injector as a handle.

Do not use the injector to lift assemblies

DO NOT: Rack, stage, or handle parts in a
manner that allows contact between parts.

Damage will occur.

DO NOT: Remove packing in a way that allows
contact between parts.

Damage could occur due ton contact
between parts.

DO NOT: Tap on fuel injectors to correct any
malfunction.

Can damage injector.

DO NOT: Replace the injector with other part
number not recommended for this application

Will severely affect the performance of the
injector

DO: Take extra care when installing new fuel seal
ring over injector inlet flange.

Prevent
installation.

tearing seal ring during

DO: Use proper lubricants on seal ring surfaces
to install injector in engine.  Minimize time
between applying lubricant and inserting injector /
rail.

Avoid damage to seal ring during
installation.

Avoid contamination at seal.

DO: Pulse (actuate) stuck closed or tip-leak
suspected injector (Actuate consists of one pulse
<5 sec duration at 9 to 15V).

To verify the injector failure

DO: Pulse (actuate) injectors prior to a dry fuel
system leak test at engine/vehicle assembly to
reseat injector valves.

Injector valves may not reseat without fuel
after shipping and handling resulting in
false leakage.

DO: Avoid any liquid contamination in the injector
area.

Coil could short circuit.

DO: Use care during connection of harness to
injector.

Avoid terminal damage.

DO: Use recommended terminal lubricant on
mating connector.

Minimize potential for terminal fretting
corrosion.

DO: Return any dropped, damaged, or suspect
material with a tag that describes the problem.

Ensure fast and correct diagnosis of root
cause.

2.3.12. Installation guidelines

Follow these guidelines to prevent damage to the injector and its electrical
interface during the replacement or re-installation process.

e Lubrication: Apply a light coating of lubricant to the lower injector seal ring. 1ISO
10 light mineral oil or equivalent is recommended.
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The preferred technique is to apply the lubricant to the sockets the injectors are
being installed into, rather than directly to the seal ring itself. This will help
minimize the possibility of injector contamination.

Avoid applying lubricant over the director plate holes — this may restrict injector
flow. Do not dip the injector tip in lubricant.

All Multec 3 and Multec 3.5 injectors come from the factory with the seal rings
attached. The re-use of seal rings is not preferred when replacing an injector. If
an injector is to be re-used, and no new seal rings are available, take care to
inspect each seal ring for signs of damage. Even minor defects in the seal ring
can lead to leakage. Take extra care in installing seal ring over flange of
injector inlet.

Carefully installing the harness connector will prevent terminal damage. Listen
for a positive audible click from the connector retention device — this ensures
that it is fully engaged.

Avoid unnecessarily disconnecting/reconnecting the harness connector.

Wires routed in a manner that can allow them to become pinched between
components can result in a short circuit and a stuck open injector.

For injectors that require orientation for spray pattern, do not rotate the injector
in the fuel rail assembly to install the injector electrical connector. This may
dislodge the retaining clip, and result in improper spray orientation

2.3.13. Replacement Techniques

The following procedure outlines standard Multec 3 and Multec 3.5 Fuel Injectors
removal and replacement.

Warning: The injector and all associated hardware may be extremely hot.

Shut off ignition.

Disconnect negative battery cable to avoid possible fuel discharge if an
accidental attempt is made to start the engine.

Disconnect the electrical connector from the injector wiring harness.

Relieve fuel pressure

Remove the retaining clip from the fuel injector.

Remove the fuel line connection from the injector

Carefully clean debris from the interface surfaces. Do not damage seal mating
surfaces.

Remove the injector from the manifold

Apply a light coating of a lubricant to both the upper and lower injector seal ring
of the replacement injector.

Install the new injector into the manifold. Check that the injector is installed in
the original orientation to maintain proper spray targeting, and that the retaining
clip is properly seated on the injector and the fuel line

Install the retaining clip after connecting the fuel line
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2.3

Tighten the injector mounting to the desired torque as mentioned in the
manufacturer manual

Tighten the fuel line

Re-install the injector electrical connector

Check for fuel leaks with the key “on” and the engine “off”

Start engine and verify proper operation.

.14. Interchangeability

The injector should be replaced in service only with an equivalent injector of the
same part number. On occasion, a new part number may supersede part
numbers. Consult the appropriate vehicle service manual and part number guide
for the latest replacement injector part number information.

2.3

.15. Plugging

Fuel deposits cause plugging resulting in flow shifts over the life of the injector.
Fuel varnish or gumming, a type of injector deposit, is created when certain types
of fuel are heated by high injector tip temperatures at soak (no fuel flow). Deposit
build up in the director holes causes the flow shifts

Plugging can cause flow restrictions, frictional changes and the collection of
other particles attracted by the tacky surface. The flow restrictions can degrade
emissions and drivability.

Other fuel and environmental conditions may cause crystal or corrosion growth
in the injector and cause a flow shift.

Oxidation stability of the gasoline affects the potential for deposit formation and
must be controlled by the fuel supplier.

Increased levels of detergent additives reduce the rate of injector plugging.
Incase of plugging of injector follow the injector cleaning procedure mentioned
in the section below

.16. Cleaning Procedure

Electrically disable the fuel pump by removing the fuel pump connection.
Relieve the fuel pressure in the system and disconnect the fuel connection at
the injector. Plug the fuel feed line.

Injector cleaner with the specific ratio of the cleaner and gasoline to be mixed in
the Injector cleaning tank.

Connect the injector-cleaning tank to injector in the vehicle.

Pressurize the injector-cleaning tank to system pressure.

Start and idle the engine for 15- 20 minutes.

Disconnect the injector-cleaning tank from the system and install the fuel pump
connections. Connect the fuel feed line to injector.
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e Start and idle the vehicle for an additional 2 minutes to ensure the residual
injector cleaner is flushed from system.

2.4. Throttle Body Assembly(with stepper motor)

2.4.1. Part List

Throttle Body Assembly Part List Table: 8
Part Name Remarks

Throttle Body

Throttle Position Sensor
Idle Air Control Valve

2.4.2. Description and Working Principle

The Throttle Body Assembly is an interactive system comprised of the following
subsystems: the main casting body, bearing system, shaft and valve system,
return spring system, cable interface system, throttle position sensing system, and
the bypass air control system. The subsystems interact and support each other to
provide all the functional requirements, which are mentioned below -

Control intake air flow

Control idle air flow

Sense throttle position - Provide position feedback to Engine Controller
Provide reactionary force to the throttle

2.4.3. Appearance
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Air Filter Side t

Throttle Position Sensor

Idle Air Control Yalve
MAP&MAT Sensor

Engine Side
Figure 14

The appearance of the throttle body with stepper motor is shown in the figure 14
as above.

2.4.4. Technical Parameters

Throttle Body:
e 28mm bore size: Max flow: =30g/s @ 2.7kPa Vacuum;
e 34mm bore size: Max flow: =50g/s @ 2.7kPa Vacuum
e Throttle body opening torque:
Idle status: 0.1220.03Nm
Full open: 0.320.05Nm
Throttle Position Sensor:
e Reference voltage: 5+0.1VDC
e Resistance between T1 and T2: 3k~12k Q
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5V T
ECM TPS > TPS
5V Ground T2
Figure 15

Idle Air Control Valve:

Operating voltage: 7.5~14.2 VDC
Solenoid resistance: 53 Q@ +=10%
Solenoid inductance: 33mH+20%

2.4.5. Operating Conditions

Normal Operating Temperature: -30~120°C

2.4.6. Throttle Body Removal

Disconnect negative terminal of the battery

Disconnect electric lead wire of throttle position sensor coupler, stepper motor
coupler and MAP/MAT sensor coupler ( if this sensor is mounted on the throttle
body)

Disconnect accelerator cable from throttle body

Remove air cleaner outlet hose and throttle body outlet hose

2.4.7. Cleaning Procedure

If there is cover on the bottom, it may be removed and cleaned using carburetor
cleaner (3M make recommended). Once the throttle body cover is removed, spray
the throttle-body cleaner inside the shipping air passage, and use the brushes to
gently dislodge the dirt, gum and varnish that are present. Do not let the bye pass
holes be blocked by dirt or foreign particles.

2.4.8. Throttle Body Installation

Reverse the procedure for installation noting the following:

Adjust accelerator cable play
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2.4.9. Precautions

Check to ensure that all removed parts are back in place.
Reinstall any necessary part which have not been reinstalled

Do not submerge TPS in any cleaning fluid.
Always open the throttle valve using the throttle cable or lever.
Do not hold the valve at opening position by inserting tools or any sticks into the

bore. The valve may be warped and the bore may be scratched. This type of
damage may keep the throttle from opening easily or fully closing.

2.4.10. Handling — DOs and DONTs

THROTTLE BODY ASSEMBLY HANDLING

Table: 9

ACTION

REASON

[
(@]

: Use care during assembly of harness to throttle body.

Avoid terminal damage.

[=]
o

: Avoid any liquid contamination in the throttle body area.

Ensure proper operation.

[=)

: Unload and install units one at a time from packing trays.

Damage may be done to critical components.

[=
(elfe)

: Return any dropped, damaged, or suspect material with
a tag that describes the problem. (Only warranty cases)

Ensure fast and correct diagnosis of root
cause.

[=]
o

: Remove and discard protective caps just before
assembling mating components.

Protects system from contamination, which
can prevent proper operation.

DO: clean the by pass passage after removing bottom cover

To ensure good idle stability

DO NOT: Use any dropped or impacted unit.

Internal damage may have occurred or
emissions settings may have been upset.

DO NOT: Store units without protective caps in place.

Contamination may impair correct operation.

DO NOT: Ship or store near saltwater without protection.

Corrosion buildup may impact proper
operation.

DO NOT: Exposed to environmental conditions (Moisture)
prior to complete vehicle installation.

Corrosion buildup may impact proper
operation.

DO NOT: Apply any voltage other than system voltage for
testing.

Damage could occur.

[DO NOT: Apply excessive band clamp loading

Damage could occur.

[DO NOT: Remove packing in a way that allows contact
between parts.

Minimum air leakage could be affected and/or
other damage could occur.

IDO NOT: Release the throttle cam abruptly from any position
without the throttle linkage attached.

Damage could occur.

IDO NOT: Let the by pass holes be blocked by dirt or
foreign particles.

This could effect idle stability

DO NOT: Rake, stage, or handle parts in a manner that
allows contact between parts.

Damage will occur.
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2.5. Throttle Body Assembly(w/o stepper motor)

2.5.1. Part List

Throttle Body Assembly Part List Table: 10
Part Name Remarks

Throttle Body

Throttle Position Sensor
Idle By-pass Screw

2.5.2. Description and Working Principle

The Throttle Body Assembly is an interactive system comprised of the following
subsystems: the main casting body, bearing system, shaft and valve system,
return spring system, cable interface system, throttle position sensing system, and
the bypass air control system. The subsystems interact and support each other to
provide all the functional requirements, which are mentioned below -

e Control intake air flow
Control idle air flow
Sense throttle position - Provide position feedback to Engine Controller
Provide reactionary force to the throttle

2.5.3. Appearance

Figure 16
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The appearance of the throttle body without stepper motor is shown in the figure
16 as above.

2.5.4. Technical Parameters

Throttle Body (bore size: 26mm):
e Throttle body max flow: 17.29+1.0g/s @ 0.75kPa Vacuum
e Throttle body opening torque:
Idle status: 0.1920.05Nm
Full open: 0.370.10Nm
Throttle Position Sensor:
e Reference voltage: 5+0.1VDC
e Resistance between T1 and T2: 3k~12k Q

5V T
ECM TPS > TPS
5V Ground T2
Figure 17

2.5.5. Operating Conditions
Normal Operating Temperature: -40~125°C

2.5.6. Throttle Body Removal

e Disconnect negative terminal of the battery

e Disconnect electric lead wire of throttle position sensor coupler
e Disconnect accelerator cable from throttle body

e Remove air cleaner outlet hose and throttle body outlet hose

2.5.7. Cleaning Procedure
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If there is graphite coating, the graphite coating (black coating on the inside on the
throttle body bore and valve) on the throttle bore should not be removed or
cleaned on the vehicle. However the cover on the bottom may be removed and
cleaned using carburetor cleaner (3M make recommended). Once the throttle
body cover is removed, spray the throttle-body cleaner inside the shipping air
passage, and use the brushes to gently dislodge the dirt, gum and varnish that are
present. Do not let the bye pass holes be blocked by dirt or foreign particles.

If idle screw assembly is also removed for cleaning, then follow the below
procedure for Idle screw assembly:

e Assemble the O-ring1 to Idle By-pass screw
e Assemble the spring, washer & O-ring 2 to Idle By-pass screw
e Assemble the above Idle By-pass screw sub-assy. to Throttle Body

After cleaning and idle screw assembly, use the diagnostic tool to set the idle rpm.

Note: Use fresh O-rings every time on re-assembly.

2.5.8. Throttle Body Installation

Reverse the procedure for installation noting the following:

e Adjust accelerator cable play

e Check to ensure that all removed parts are back in place.
Reinstall any necessary part which have not been reinstalled

2.5.9. Precautions

e Do not submerge TPS in any cleaning fluid.

e Always open the throttle valve using the throttle cable or lever.

¢ Do not hold the valve at opening position by inserting tools or any sticks into the
bore. The valve may be warped and the bore may be scratched. This type of
damage may keep the throttle from opening easily or fully closing.

e Maintain factory set idle shipping air rate by keeping the allowed carbon around
the throttle valve and bore

e Don’t adjust idle screw position

e Replace the “o0’rings after removal

2.5.10. Handling — DOs and DONTs

THROTTLE BODY ASSEMBLY HANDLING Table: 11

ACTION REASON
|DO: Use care during assembly of harness to throttle body.  |Avoid terminal damage.

IDO: Avoid any liquid contamination in the throttle body area. [Ensure proper operation.
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: Unload and install units one at a time from packing trays.

Damage may be done to critical components.

(elfe)

: Return any dropped, damaged, or suspect material with
a tag that describes the problem. (Only warranty cases)

Ensure fast and correct diagnosis of root
cause.

[
(@)

: Remove and discard protective caps just before
assembling mating components.

Protects system from contamination, which
can prevent proper operation.

DO:

clean the bye pass passage after removing bottom cover

To ensure good idle stability

DO: replace ‘0’ rings on the idle screw if it is dismantled

To ensure there is no air leakage from the
worn or damaged ‘0’ rings

DO NOT: Use any dropped or impacted unit.

Internal damage may have occurred or
emissions settings may have been upset.

DO NOT: Store units without protective caps in place.

Contamination may impair correct operation.

DO NOT: Ship or store near saltwater without protection.

Corrosion buildup may impact proper
operation.

DO NOT: Exposed to environmental conditions (Moisture)
prior to complete vehicle installation.

Corrosion buildup may impact proper
operation.

DO NOT: Apply any voltage other than system voltage for
testing.

Damage could occur.

|D0 NOT: Apply excessive band clamp loading

Damage could occur.

[po NOT: Remove packing in a way that allows contact
between parts.

Minimum air leakage could be affected and/or
other damage could occur.

without the throttle linkage attached.

IDO NOT: Release the throttle cam abruptly from any position

Damage could occur.

IDO NOT: Let the bye pass holes be blocked by dirt or
foreign particles.

This could effect idle stability

DO NOT: Rake, stage, or handle parts in a manner that
allows contact between parts.

Damage will occur.

2.6. Engine Coolant Temperature Sensor (For Water

Cooled Engine)

2.6.1. Part List

ETS Part List

Table: 12

Part Name

Remarks

Engine Coolant Temperature Sensor

Common to all applications

2.6.2. Description and Working Principle

This sensor is used in water cooled engines.
a function of temperature within prescribed tolerance limits.

It provides a resistance that varies as
The sensor has a

negative temperature coefficient of resistance. This is a non-serviceable part.

2.6.3. Appearance
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Figure 18

The appearance of the Engine Coolant Temperature Sensor is shown in the figure

18

2.6

as above.

.4. Installation Requirements

Dynamic Torque Requirement: The sensor shall be hand into the application
and then driven by a driver with a maximum no load speed of 400 rpm or
installed to the desired torque by a hand torque wrench (5/8” hex). The
recommended installation torque is:

e  Minimum: 20 N-m

o Maximum: 25 N-m
Static Torque Requirement: The torque required to remove the sensor from the
mating hole shall be within 200% of the installation torque mentioned above.

.5. Operating Environment

This device is intended for use in engine coolant and air cooled applications
and shall withstand such an under hood environment.

Normal Operating Temperature: -40°C ~ 135°C (continuously).

Relative Humidity: 0 to 100% RH.

Typical Pressure: When installed at the minimum torque the sensor shall be
capable of sealing engine coolant with a positive pressure of 206.8 kPa (30 psi)
at 135°C applied to the probe tip end of the sensor.

Extreme Operating Environment: Maximum temperature excursion to 150°C for
1 hour.

.6. Storage Environment

Storage temperature: -40°C to 120°C for an indefinite duration
Transport at altitudes to: 13,700 m for an indefinite duration
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2.6.7. Electrical Environment

e Typical Voltage: The sensor circuit operates with a DC voltage reference of 5 +
0.1 VDC.

e Maximum Excitation Current: The sensor calibration shall not be affected by a
current source of less than 1 mA at all temperatures.

2.6.8. Sample Cleaning
e When necessary the samples may be cleaned in isopropyl alcohol for one

minute with mating connectors in place and then air-dried

2.7. Engine Temperature Sensor (For Air Cooled
Engine

2.7.1. Part List

ETS Part List Table: 13
Part Name Remarks
Engine Temperature Sensor Common to all applications

2.7.2. Description and Working Principle

This sensor is used in air cooled engines. It provides a resistance that varies as a
function of temperature within prescribed tolerance limits. The sensor has a
negative temperature coefficient of resistance. This is a non-serviceable part.

2.7.3. Appearance
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Figure 19

The appearance of the Engine Temperature Sensor is shown in the figure 19 as
above.

2.7.4. Installation Requirements

e Recommend to put the washer and spring gasket between bolt and sensor
before assembly.
Mounting Torque Requirement: 4~6Nm.

2.7.5. Electrical Environment

Typical Voltage: The sensor circuit operates with a DC voltage reference of 5 +
0.1 VDC.

2.7.6. Sample Cleaning

When necessary the samples may be cleaned in isopropyl alcohol for one
minute with mating connectors in place and then air-dried

2.8. Intake Air Temperature Sensor (MAT)

2.8.1. Part List

MAT Part List Table: 14
Part Name Remarks
Intake Air Temperature Sensor Common to all applications
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2.8.2. Description and Working Principle

This sensor provides a resistance that varies as a function of temperature within
prescribed tolerance limits. The sensor has a negative temperature coefficient of
resistance. This is a non-serviceable part.

2.8.3. Appearance

Sensor end

Connector End

Figure 20

The appearance of the Engine Temperature Sensor is shown in the figure 20 as
above.

2.8.4. Technical Parameters

Operating Voltage: 5VDC

Response Time: <15s

Operating Temperature: -40 ~ 150°C
Relative Humidity: 0 to 100% RH.

2.8.5. Installation Requirement

Recommend Diameter of Mounting Hole: 12mm
Recommend Depth of Mounting Hole: =12mm & <16mm
Mounting Angle with Level: >15degree

2.8.6. Sample Cleaning

When necessary the samples may be cleaned in isopropyl alcohol for one
minute with mating connectors in place and then air-dried

2.9. Intake Air Pressure and Temperature Sensor
(MAPRMAT)
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2.9.1. Part List

MAP&MAT Part List Table: 15

Part Name Remarks

Intake Air Pressure and Temperature Sensor

2.9.2. Description and Working Principle

This sensor has two functions. The first is the intake manifold air temperature, it
provides a resistance that varies as a function of temperature within prescribed
tolerance limits. The second is the intake manifold air pressure; it provides a
voltage varies as the intake air pressure.

2.9.3. Appearance

Figure 21

The appearance of the MAP&MAT Sensor is shown in the figure 21 as above.

2.9

.4. Operating Environment

This device is intended for use in inlet manifold for sensing air temperature and
pressure which shall withstand such an under hood environment.

Pressure Range: 20~102kPa

Temperature Range: -40~105°C

Relative Humidity: 0 to 100% RH.

Extreme Operating Environment: Maximum temperature excursion to 125°C for
2 hours.

.5. Storage Environment

Storage temperature: -50°C to 150°C for an indefinite duration
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2.9.6. Electrical Environment

e Typical Voltage: The sensor circuit operates with a DC voltage reference of 5 +
0.1 VDC.

2.9.7. Sample Cleaning

e When necessary the samples may be cleaned in isopropyl alcohol or gasoline
for one minute with mating connectors in place and then air-dried

2.10. Oxygen Sensor

2.10.1. Part List

Oxygen Sensor Part List Table: 16
Part Name Remarks
Oxygen Sensor

2.10.2. Description and Working Principle
This sensor is a device for monitoring the residual oxygen in the exhaust of an
internal combustion engine. It consists of the wide range sensor and stoichiometric

sensor. Usually we use stoichiometric sensor on the small engine. It is the
feedback element for engine closed loop control.

2.10.3. Appearance

The appearance of the Engine Oxygen Sensor is shown in the figure 22 as below.
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Figure 22

2.10.4. Technical Parameters

e A/F ratio rich threshold: >750 mVDC

e A/F ratio lean threshold: <120 mVDC

e Heater power: 7.0W
(These parameters as above are measured basing on 450°C (engine dyno),
typically on 70% duty at 10Hz and under 13.5V)

e Heater part resistance: 9.6 1.5Q
(This parameter is measured basing on 21 °C)

e Operating temperature range: 260-850 °C

2.10.5. Installation Requirements

e Mounting Angle with Level: =10 degree
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Figure 23

e Tightening Torque Requirement: 40-60 Nm

2.10.6. Fuel Quality Requirements

e Pb<0.005g/L

e P<0.0002g/L

e 5<0.04% (weight proportion)x
e MMT<0.0085¢/L

e Si<4ppm

2.11. Ignition Coil

2.11.1. Part List

| Ignition Coil Part List Table: 17

Part Name Remarks

Ignition Coil W/O Connector

Ignition Coil With Connector

2.11.2. Description and Working Principle

This coil provides energy to the spark plug in the combustion chamber. The coil
itself doesn’t have a driver. The high voltage tower of the coil is connected to the
spark plug using a high voltage cable assembly. This is a non-serviceable

component.

2.11.3. Appearance
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The appearance of the Ignition coil is shown in the figure 24 as below.

Figure 24

2.11.4. Technical Parameters

Input voltage: 9~14VDC

Output voltage: ~25~30KV
Operating temperature: -30 ~110 °C
Storage temperature: -40~155°C
Mounting Torque: 8.8~11.8Nm

2.11.5. Installation requirements

¢ The vehicle frame provides the mounting surface and mounting holes.

¢ Mount coil close to the spark plug and keep the plug wire length very short (less
than 6 ).

e Mount coil away from any pick coil device. Especially, a VR type Crank / Cam
sensor. Keep a Min distance of 150 mm (around 6”) between coil and any VR
sensor device.

¢ Never route the coil C- wire with the same bundle as the Crank sensor wires.
There is around 200 V peak potential between C- wire and engine ground. This
voltage potential could cause a noise on sensor cables.
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2.11.6. DOs and DONTs

Ignition Coil Handing

Table:18

Action

Reason

DO NOT: Install the low voltage connectors with
the power applied

This might cause an unwanted secondary firing,
possibly leading to personal injury

DO NOT: Use a screw driver to asset in removing
secondary boots from the secondary tower. Use
tools designed for secondary removal.

It is possible to damage a secondary lead in such a
manner that creates an electrical path to outside the
system permitting improper system operation misfire,
or even possible personal injury if arcing occurs.

DO NOT: Use parts that have been dropped or
display physical damage

Damaged components can lead to premature failure.

DO NOT: Scratch or apply any non approved
material to the surface of the high voltage tower
which mates with the high voltage secondary leads.

This can jeopardize the seal integrity of the mating
surfaces which in turn can create a secondary high
voltage leak path.

DO NOT: Strike any part of the ignition system with
a tool or other object.

This can lead to physical damage which can cause a
system malfunction or failure.

DO NOT: Permit paint or other sprayed materials to
be sprayed onto the electrical connectors.

Insulating type sprays can create a high resistance or
open connection. And, a conductive type spray can
create an electrical short condition.

DO NOT: Support the ignition system by the wiring
harness or plug wire.

These leads are not designed to support the weight of
the ignition system. It can create a poor electrical
connection Or become disconnected allowing the
system to fall and be subjected to physical damage

DO NOT: Pierce or probe the secondary leads.

This creates an electrical path to outside the system
permitting improper system operation, misfire, or even
possible personal injury if arcing occurs.

DO NOT: Operate without the spark plug attached.

If a technician or mechanic comes in contact with the
high voltage generated during operation, personal
injury may occur. Or, if the engine is operated under
this condition, unburned fuel may fill the converter
area creating a potential hazard

DO NOT: Share ignition component wiring with
other components, Dedicated wiring is required.

This prevents electrical cross talking between
components which can lead to component
malfunction.

DO NOT: Apply voltage to the ignition system other
than vehicle system voltage for testing purposes.

This can cause reduced performance or an electrical
malfunction of the ignition system.

DO NOT: Use high impact tools to apply the spark
plug boot to the ignition secondary towers.
Installation of the high voltage secondary leads by
hand is preferred.

Damage to the coil tower, secondary boot, or mating
connection surfaces might occur.

DO: Install the secondary leads before connecting
the primary leads.

In the event the low voltage connection has been
made and the power applied, unwanted secondary
output might occur possibly resulting in injury, damage
the ignition component, and test equipment

DO: Take care when working around the ignition
system.

The high voltage produced by the coil secondary
circuit can cause personal injury and/or damage test
equipment

DO: Proper handling and shipping methods need to
be in place to reduce the risk of damage due to
impact, moisture, or contamination

Damaged components can lead to premature failure.

DO: Avoid unnecessary disconnecting and
connecting of the electrical components.

The electrical connections are not designed for
repeated connection and disconnection.

DO: Insure the low voltage connectors are entirely
seated and the locking mechanism is engaged.

This prevents intermittent electrical connections
leading to an improper ignition system operation.

DO: Use approved connector breakouts when
testing the ignition system.

Connector and/or component damage may occur.
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DO: Insure the appropriate seals are included in
the connector system.

Liquid intrusion into the terminal connection area
might occur causing an electrical intermittent or short
condition. In the event of severe terminal corrosion, an
open condition might occur.

DO: Operate with gasoline based internal
combustion engines.

Other fuels or combustion designs may require
additional design considerations.

DO: The power feed line should be fused.

This could protect the system in the event of an
electrical short

DO: The module heat sink and back plate must not
be used as a connection point when jump starting
the engine

The high level of voltage and current which the
module could be subjected to, could cause module
performance degradation or failure.

DO: Connection of the module back plate to vehicle
ground is desirable whenever possible

This greatly reduce potential ground loops and acts as
a heat transfer source from the module.

DO: The ignition system ground wire should be
kept as short as possible. And, when permissible,
should be grounded at the same engine block
position as the engine controller

This would greatly reduce the possible of unwanted
electrical ground loops.

DO: The electrical wiring to the ignition system
should be routed so that the conductors are
protected from excessive heat, damage, and wear.

Helps prevent electrical intermittent, open or shorted
operating conditions.

DO: Ignition secondary leads should not be routed
with the ignition primary harness or any other
electrical harness.

Voltage spikes can be transmitted from the secondary
cables into other leads which are in close. This could
create a component performance degradation or
failure condition

DO: Spark plug wires(secondary leads) & primary
wiring:

- must not contact sharp surface

- must not be under tension between fixed points
- must be clear of moving parts (belts, fan, etc...)
- must be protected from or kept at least 125 mm
away from radiant heat source exceeding 400 F.
- must be protected from environmental damage
(dirt, splash, oils, fluids, etc....)

- must be retained, secured or insulated to prevent
pinching, mis-routing, rattles, and squeaks

- Spark plug wires carry very high voltage (30,000
volt). If the secondary lead loses its dielectric
characteristics thru being nicked, cut, chaffed, then
an arc thru to a near by ground could take place. This
kind of condition could lead to misfire, no start, or
premature failure of ignition system.

DO: Not all fasteners are designed for repeat use.
Beware of fastener specifications. All harnesses
should be supported within 6" of a mating
connection.

Adequate retention force might not be achieved if

the fastener is not designed to be reused. Mating
connections are not designed to support the weight of
the harness assembly.

DO: For removing spark plugs follow the following

steps:

1- Grasp the spark plug boot and gently rotate
90°; and then pull the spark plug boot and
cable away from the spark plug

2- Before removing spark plug, brush or air blast
dirt away from the well areas

3- Use correct size deep socket wrench to loosen
each spark plug one or two turns

To remove spark plugs from Aluminum heads, allow
the engine to cool. The heat of the engine, in
combination with a spark plug that is still hot, may
cause the spark plug threads to strip the cylinder head
upon removal

Use goggles to protect eyes from dirt when applying
compressed air to spark plug wells

DO: Cleaning a spark plug could be done as follow:

1- wipe all spark plug surfaces clean....remove
oil, water, dirt and moist residues.

2- If the firing end of spark plug has oily or wet
deposit, brush the spark plug in an approved,
non-flammable and non-toxic solvent. Then
dry the spark plug thoroughly with compressed
air

3- Use a propane torch to dry wet-fuel fouled
plugs.

- Cleaning a spark plug will reduce the voltage
required for an electrical arc(spark) across the
electrodes

- Cleaning & re-gapping will not restore a used
spark plug to a new condition. It may be more
economical and efficient to replace used spark
plugs with new plugs instead of cleaning.

- Sooted plugs should be replaced

- Do not cool by using water or any liquid

- Clean threads permit easier installation and

49

This is the exclusive property of Delphi Corporation. Without their consent, it may not be reproduced or given to third parties.
DELPHI CHINA TECHNICAL CENTER (Shanghai)




D< L PHII

Small Engine

EMS Service Manual revi0

Allow the torch flame to enter up the center
electrode insulator. Allow plug to cool down

4- If the spark plug threads have carbon & scale
deposits, clean with wire brush, taking care not
to injure the electrode or the insulator tip

proper seating which will maximize transfer heat away
from the plug

DO: Regap spark plugs to the exact measurement
specified by the engine manufacturer to keep the
best fuel economy and proper engine performance
- Use round wire-type gauge for an accurate
measure of gap on all used spark plugs

- when gapping a spark plug only the side electrode
is moved. The center electrode must not be moved

Too wide a gap could cause the plug to
misfire(higher required

ignition voltage).
Too narrow of a gap could affect idle stability
A flat gauge can’t accurately measure the spark
plug on used plugs

DO: When replacing spark plugs with new ones,
always use equivalent plugs with same heat range,
thread, size, etc....

Higher heat range plug(hotter plug) could lead to
pre-ignition & possible piston damage

Lower heat range (colder plug) could lead to cold
fouling & emission problem

DO: For installing spark plugs follow the following

steps:

1- make sure the cylinder head threads and spark
plug threads are clean. Make sure the spark
plug thread is free of dings and burrs. If
necessary, use a thread chaser and seat
cleaning tool.

2- Make sure the spark plug gasket seat is clean,
then thread the gasket to fit flush against the
gasket seat. Tapered seat plugs do not require
gaskets

3- Screw the spark plugs finger-tight into the
cylinder head. Then, use a torque wrench to
tighten spark plugs following manufacturer’s
recommendation).

Torque is different for various plug type & cylinder

head material

If the thread is damage, it prevents a good heat
transform from the shell to the cylinder head

Do not use any type of anti-seize compound on
spark plug threads. Doing this will decrease the
amount of friction between the threads. The result
of the lowered friction is that when the spark plug
is torqued to the proper specification, the spark
plug is turned too far into the cylinder head. This
increases the likelihood of pulling or stripping the
threads in the cylinder head

Over-tightening of a spark plug can cause
stretching of the spark plug shell and could allow
blowby to pass thru the gasket seal between the
shell and insulator. Over-tightening also results in
extremely difficult removal
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2.12.Evaporative Canister Purge (ECP)

2.12.1. Part List

ECP Part List Table: 19
Part Name Remarks
Evaporative Canister Purge

2.12.2. Description and Working Principle

The evaporative canister purge system controls the release of fuel vapors from the
vapor collection canister into the engine intake manifold, so that they are burned in
the combustion process. We can reduce the evaporative emission through this
system.

2.12.3. Appearance

The appearance of the ECP is shown in the figure 25 as below.

Figure 25

2.12.4. Technical Parameters

Operating voltage: 8-16 VDC
Operating temperature: -40 - 120 °C
Typical operating frequency: 16Hz
Max flow: 25-35L/min
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e Flow curve as below figure 26:
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Figure 26

2.12.5. Installation requirements

e The ECP should be mounted on the bike’s frame horizontally
e The ECP should be close to the axis of the crank shaft so as to reduce the
vibration.

2.13. Fuel Pump Module

2.13.1. Part List

Fuel Pump Module Part List Table: 20
Part Name Remarks

Fuel Pump Module Assembly
Fuel Pump Kit

Fuel Pressure Regulator Kit
Gasket, Fuel Module

2.13.2. Description and Working Principle

Fuel Pump Module supplies fuel to engine at system pressure. Fuel Pump Module is
mounted to fuel tank at bottom and supplies fuel to engine through hoses.
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Fuel Pump module consists of Fuel Pump to generate the fuel flow and pressure
regulator to regulate the fuel pressure.

Fuel Pump

When power is supplied to fuel pump, motor in pump assembly rotates the impeller.
Impeller in turn draws the fuel from strainer and pumps the flow to generate the system
pressure.

Pressure Regulator

Pressure Regulator is a diaphragm type mechanical device. Fuel flow from filter enters in
the inlet of pressure regulator. Pressure regulator regulates the fuel pressure at a set
pressure by releasing the excessive fuel flow to fuel tank.

2.13.3. Appearance & Components of Fuel Module
10

Fuel Pump

Strainer

Gasket, Fuel Module
Clamp, Fuel Tube
Module Bracket

Fuel Module Harness
Pump Harness
Pressure Regulator

. Regulator Retainer
10. Fuel Tube

11. Retainer & Isolator, Fuel Pump

©CoN>GOAWND =

5 Figure 27

2.13.4. Dimensions

Fuel Module Cover in elliptical shape with outer edge dimensions as 115mm x 70mm.
Fuel Module Height from Cover to the Fuel Tube top portion is 135mm (reference value).

2.13.5. Identification and Markings

Fuel Module, Fuel Pump and Regulator are marked with batch code in Julian Date Code.
On Fuel Module, batch code in mentioned on the label available on fuel module cover.
On Fuel Pump Batch code is engraved on pump body (shell).

On Fuel Pressure Regulator, batch code is engraved on regulator dome area.

2.13.6. Operating Conditions

e Fuel Pump Module needs to be mounted on Fuel Tank Bottom according to the
installation instructions.
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Fuel Pump Module is intended to use with gasoline. However if the fuel contains
ethanol, please contact vehicle manufacture to check whether the fuel pump module
itself can survive or not.

Make sure there is at least 3 liters of gasoline in the fuel tank before priming for first
time (do not run the pump dry)

Fuel Hose connections needs to be installed according to the fuel flow diagram shown
in Figure 28

Fuel Flow Description in vehicle fuel system

i
Fuel Filter ‘
Fuel Pump Module Cowver /
View from Tank Bottom '
Injector

Fuel Flow

Figure 28
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2.13.7. Service Parts:

Fuel Pump Module
Part Number: 28061389

Figure 29

Fuel Pump Kit
Part Number: 28094405
1. Fuel Pump Assembly
(Fuel Pump + Strainer + Fuel Tube)
2. Clamp, Fuel Tube
3. Gasket, Fuel Module
4.

/
9
(O —

Figure 30

Pressure Regulator Kit
Part Number: 28094406

2. Gasket, Fuel Module

1. Pressure Regulator Assembly

Figure 31

Gasket, Fuel Module
Part No: 28063208

Figure 32
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2.13.8. Service Procedure:

Precautions:

Before attempting any service on fuel system, following cautions should be always
followed for personal safety and to avoid system damages.

Disconnect negative cable at battery.

DO NOT smoke, and place ‘No SMOKING” sign near work area

Make sure to have fire extinguisher handy.

Make sure to perform work in well ventilated area and away from any open fire/flames.
Wear Safety glasses

To relieve fuel vapor pressure in fuel tank, remove fuel filler cap fuel filler neck and
then reinstall it.

As fuel lines are at high pressures when the engine is stopped, loosening or
disconnecting fuel line will cause dangerous spout of fuel. Before loosening/
disconnecting fuel lines, please follow the “Fuel Pressure Relief Procedure” described
in this section.

Small amount of fuel may drip after the fuel lines are disconnected. In order to reduce
the risk of personal injury, cover the pipe/ hose ends with suitable blind with no rust or
contamination.

After servicing, make sure that the fuel hoses and clamps are connected according to
the hose fitment instructions given in vehicle instruction manual.

After servicing, please follow the ‘Fuel Leakage Check Procedure’ described in this
section.

After servicing make sure to fill at least 3 liters gasoline before pump is primed
(ignition key should be turned on only after ensuring there is minimum 3 liters of fuel in
the fuel tank)

Fuel Module Diagnosis:

Step Action Yes No
Switch on Ignition key. Fuel Pump
primes for 3 seconds when the ignition | If fuel pump running If fuel pump running
1 key is ON. noise can be heard, go | noise can not be
Check for fuel pump running noise for | to step 4. heard, go to step 2.
3 seconds after ignition key is ON.
2 ' Gotostep 3 circuit from Ignition to
Is the voltage within 10-14V? fuel module.
Connect 12V DC power supply
(battery) to fuel module. .
Make sure that enough fuel available in 1. Qheqk electrical 1. Check Fuel Pump
: . circuit from fuel ! .
3 fuel tank to avoid fuel pump running Harness integrity

dr module to ECU
y- 2. Check ECU

Is the fuel pump running?

2. Check Fuel Pump
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Check fuel system pressure at Injector
inlet (with a T-joint) while engine is
running in idle condition. Fuel Module Operation
4 Normal Go to Step 5
Is the pressure between 220 ~
270kPa?
1. Check for
leakages from 1. Clogged Filter
hoses, hose joints | 2. Kink/ Blockage in
?
5 Is the Pressure below 220kPa*? 2. Check Fuel Pump Fuel Hoses
3. Check Pressure 3. Check Regulator
Regulator

Fuel Module Removal:

e Relieve fuel pressure in fuel lines referring to the ‘Fuel Pressure Relief Procedure’
provided in this section.

e Disconnect negative cable at battery.

e Disconnect fuel module wire coupler.

e Drain the fuel in fuel tank thru fuel filler with help of hand pump (siphon). Collect the
fuel in approved container for contamination and safety.

e Disconnect the fuel hoses from fuel module by using standard tools

e Remove the fuel tank from vehicle.

¢ Place the fuel tank with bottom up condition. Care to be taken not to cause any
scratches/ damages on fuel tank.

e Open the fuel module mounting bolts.

e Take out fuel module assembly from fuel tank with care

e Care to be taken not to damage the strainer while removing fuel module from tank.

Fuel Module Installation:

¢ Replace the fuel module gasket in fuel module assembly with a new one. Old/ used
gaskets can cause leakages.

e Fold strainer towards fuel pump and insert fuel module in tank opening with care. Care
should be taken not to cause any damages on strainer.

Fuel Module Orientation: Fuel module bolts not symmetrical and can be mounted
only in the intended direction. Regulator side should be facing the Fuel Tank rear
side.

Make sure that the fuel tank surface at module mounting area is clean and free of
surface defects.

e Place the bolts on module cover and tighten the bolts gradually in star pattern
sequence to apply equal compression on gasket. It is shown in figure 33 as below.
Bolt Tightening Torque: 3~4 Nm.

Fuel module is installed with special bolts (step bolts). Use designated bolts only.
Follow the tightening torque and tightening sequence instruction. Over torque and
miss-sequence can cause unequal compression of gasket and leakage.

¢ Install the fuel tank to vehicle.

e Connect for fuel hoses with suitable hose clamps.

e Connect fuel module coupler.
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¢ Follow “Fuel Leakage Check Procedure’ to check any leakage before the engine is
started.
1

Mounting Bolts — Star Tightening Pattern Figure 33

Pressure Requlator Assembly Replacement:

¢ Remove the regulator retainer from module.

e Apply gradual pull force on retainer to avoid any personal injury due to spring action of
retainer.

e Take out the pressure regulator assembly from module.

¢ Do not hit/ damage on the regulator dome and crimping portion.

e Lubricate the O-rings in new pressure regulator assembly with recommended
lubrication oils as mentioned in Table no: 3. Lubrication oil is applied only for ease of
regulator assembly.

e Make sure that 2 O-rings (one is bigger diameter the other is smaller diameter) are
assembled in pressure regulator.

e Place the pressure regulator on module at regulator pod. Push the regulator gently in
the pod.

¢ Do not hit/ damage on the regulator dome and crimping portion. This will disturb the
pressure setting.

e Assemble the retainer on the regulator pod

¢ Replace the gasket, module with new gasket provided in the kit.

Fuel Pressure Relief Procedure:

Caution: This work must not be done when engine is hot. If done so, it may cause
adverse effect to catalyst (if equipped)
After making sure that engine is cold, relieve fuel pressure as follows.

e Place vehicle gear in ‘Neutral’.

e Disconnect fuel module electrical coupler from vehicle harness.

e Start engine and run till it stops due to lack of fuel. Repeat ignition key ON and OFF
for 2 ~ 3 times of about 3 seconds each time to relieve fuel pressure in lines. Fuel
Connections are now safe for servicing.

e Upon the completion of servicing, Connect Fuel Module Connector to Vehicle Harness.

Fuel Leakage Check Procedure:
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After performing any service on fuel system, check to make sure that there are no fuel

leakages as below.
e Fill about 3 ~ 5 liters of fuel in tank.

e Turn Ignition key to ON position for 3 seconds (to operate fuel pump) and then turn to
OFF position. Repeat this for 3 ~ 4 times to apply fuel pressure in fuel lines.
¢ Inthis state, check to see that there are no fuel leakage from any part of fuel system

(Fuel Tank, Hoses, Hose Joints, etc)

2.13.9.Handling — DOs and DONTSs:

[FUEL MODULE HANDLING

Table: 21

ACTION

REASON

DO NOT: Drop Fuel Module on Floor

Could cause internal damage to Fuel Pump.

DO NOT: Run Fuel Pump Dry (without fuel at
pump inlet/ strainer) ensure atleast 3 litres of
gasoline is present in the fuel tank

Caused internal damage to Fuel Pump

DO NOT: Damage the strainer during servicing,
insertion of fuel module in fuel tank

Contamination enters fuel pump thru damaged
strainer damages the Fuel Pump

DO NOT: Disassemble Fuel Pump and regulator
internal parts out side Delphi premises.

DO NOT: Do any adjustments on pressure
regulator and pump except for replacement.

Warranty void.

DO NOT: Use module harness for hold/ carry fuel
module.

DO NOT: Pull Wiring Harness in vertical direction
to module cover

Wiring Harness Breakage/ Fuel Pump Power
disconnection

DO NOT: Use damaged/ distorted hose clamps.

Can cause fuel seepage/ leakage.

DO NOT: Use Fuel Module if the strainer with
excessive damage/ cut.

Contamination enters fuel pump thru damaged
strainer damages the Fuel Pump

DO NOT: Use Fuel Pump for draining duel in fuel
tank.

Not intended function of fuel module.

DO NOT: Use module mounting bolts for mounting
other components.

Affects fuel module sealing.

DO NOT: Damage fuel pump harness while
servicing fuel module.

Damaged terminals will cause intermittent/ No
contact for power supply.

DO NOT: Force hand pump towards fuel module
while draining fuel from tank.

To avoid any damages on fuel module.

DO : Ensure that there are no damages to fuel
pipes while servicing fuel module

Can cause fuel seepage/ leakage.

DO: Use genuine module gasket only.

Spurious gaskets can cause leakages.

DO: Use designated hose clamps.

To ensure no leakages/ seepages thru hose
joint.

DO: Clamp fuel module harness to vehicle chassis

Clamp provides mechanical support for wiring
harness in vibrations.

DO: Use only standard gasoline for operating
vehicle/ module.

Fuel Module is intended to run in standard
gasoline. Adulterated fuel can cause fuel
module premature failures which are not
covered under warranty.
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DO: Change the fuel filter at recommended
intervals.

Clogged fuel filter will cause restriction in fuel
flow and can cause flow reduction.

DO: Use fuel filters supplied/ recommended fuel
filters only.

Spurious fuel filters causes damages to
injector, regulator and fuel pump performance.

DO: Ensure that the hoses are routed properly
and there are no kinks / rubbing with other
components.

Improper routing, kinks and fouling of hoses
with other components causes hose damage

DO : Ensure that always sufficient fuel till the
strainer height

Avoids Pump running in dry

DO: Replace two O-rings along with replacement/
re-installation of pressure regulator.

For proper functioning of regulator.

DO: Use care during connection of harness to
module coupler.

Avoid terminal damage.

DO: Return any dropped, damaged, or suspect
material with a tag that describes the problem.

Ensure fast and correct diagnosis of root
cause.

60

This is the exclusive property of Delphi Corporation. Without their consent, it may not be reproduced or given to third parties.
DELPHI CHINA TECHNICAL CENTER (Shanghai)




De L PHII Small Engine
EMS Service Manual revi0

3. Diagnostic Connector Pin Definition:

The diagnostic connector has 6 pins as shown in figure 36 as below. These pins
can be used to perform various diagnostic or service functions. This Diagnostic
Tool uses only 3 pins of them, which are +12V battery, Ground and K-line.

1 Mt
_ﬂ\sl

i
)

//;
|

|
C13] |Ce]| |33

Pin2: Ground

. M N B o0 . Pin4: K-line
Pin6: +12 V Battery

This is the MALE connector!

Figure 36
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3. Diagnostic Tools
3.1. Motor Scanner(for MT05 EMS)

A-main Unit,  B-diagnostic main cable,  C-diagnestic connector link

This scantool is obsolete.
Please download HUD ECU Hacker to scan your ECU.
https://netcult.ch/elmue/HUD ECU Hacker
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3.2. Diag Tool Software(for MC21 EMS)

3.2.1. General Description

DIAG TOOL is software for monitoring the engine status and recording the engine
running parameters. It communicates to the ECU via K-Line of the diagnostic
connector.

FExwP Diagnostic Tool

Engine Data

rpm Cyl1VESingleFire factor

factor ColdCyl1VEFactor|dle : factor
O2Volt my/ ColdCyl1VEFactorRun : factor
IAT idx e EventIDEnable flag
Toil_Physical @ EnableCondMet flag
VBatt_idx vV IdleRPMErr rpm
TPS_idx count Baro kpa
SA SA AFRNGKFilt : AFR
IACCommDuty % Malf8.MIL flag
Cy"MMAP_idx kpa Mode1.NeutralSW flag
CylMAFLCFilteredMAP kpa IACDutyVECorrect factor
Cyl1ExpectMAP kpa MotorStep step
Cyl1EstmatMAPforCorrect kpa MAPComblDThres kpa
CylMMAPReadCrankAngle CA IACAIirFlowlntegral %
CyMAFLCMult factor BLM factor
CyNMCmndPW ms Fuell.DFCOEnN flag
Cyl1FinalVE factor Fuell. OSFCOEN flag
CylMVE factor
Engine Status: STALL |

® Language ) . ! | b | :
LITEGI

start| | 0] 2 @ B 7| B wndowsTask... | E]0iagtod ezt .| B3P R |[TF kwP Diagnosti,. | B2V E S 0] L A% S i WM 525 am

This software is obsolete.
Please download HUD ECU Hacker to scan your ECU.
https://netcult.ch/elmue/HUD ECU Hacker
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Check the malf code meaning by reading the below table.

MC21 EMS Malf Code Table:22
R [Description AR IR
P0106  [Map Rationality SR AR 35
P0107  [Map Open/GND W RUR RS T R 34
P0108  [Map Short V A U ) g B U 33
P0112  JIAT Short GND SR PR s B 69
P0113  [IAT Shtort V|Open [/l i A% leste Ju 12 31 b Y ol 2 T % 71
P0117  [Toil Short GND R BRI 4 4 4 3 b 15
P0118  [Toil Shtort V|Open  [kahilikl BEAL s B2 s sl i 14
P0563 Battery voltage high |24 Fa s i & i 5 49
P0122  |TPS Open|GND TR T DA A TR i e 1) M B T % 22
P0123  [TPS Short V TH T DA A Tk T 1 B HL R 21
P0131 |02 Short GND AL TR R B 45
P0132 |02 Short V AL TR A B 3] F YR 44
P0231  |JPump Open/GND T R B B T i 29
P0232  [Pump Short V H AR 6 21 L 31
P0601  |EEPROM Error EEPROM ##i% 51
P0261 Cylinder 1 Inj — (T TS R B 3 b B T K 16
Open/GND
P0262 Cylinder 1Inj Short V  |-—{T M 45 422 31 e Y5 17
P1351  |Cylinder 1 Ign Short [T s -k 28 &) %5 22 51 Hb 64
Gnd
P0351 Cylinder 1 Ign Short V |-—{T s 2k 2% Bl 55 B 2 e g 42
P1650  |MIL Open/GND VRS AT R B B B T 0
P0650  |MIL Short V WA RS W KT R B PR 0
P1654  [TACO Open/GND  [h gl 1% 1 fay o o 12 20 Hh 503 T 2% 12
P0654  [TACO Short V R A LG T A A ) LR 11
Crank Sensor 19
P0335 [Malfunction Ay A Sk
P1352  |Cyl2 Ign Short GND [T x7 -k 2k P i 432 51 b 95
P0352  |Cyl2 Ign Short V R K R R B HL 96
Cyl1 IGBT over 79
P0321  |current — 4L OB E IR
Cyl2 IGBT over 23
P1321  |current AL A KRR FE R IR
P0264 |Inj 2 Open/GND T R A R 2 M B 4
P0265 [inj 2 Short V T e ) R 5
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3.3. PCHUD Software(for MT05 EMS)

3.3.1. General Description

PCHUD is software for monitoring the engine status and recording the engine
running parameters. It communicates to the ECU via K-Line of the diagnostic
connector.

= Delco PCHUD Application - 10PO07EN.HUD - = x|
File Clear Gauge GSetup Playback Slew  Help

ime ori:0d-47 110 [ 8 [ e Tl oo [ 78 ] [86 [l
Engine Speed 0 rpmMolume Efficiencyl 94.61 pctBLM Cell Number 33 cellNo.[Current Malfcode 275 NA
[ I|C I|C I|C 1
o 16384|0.00 200.00{0 340 65535
[Throttle Position 0.0 pctiMAP Read Angle 95 CAIBLM Multiplier 0.999 factor[History Malfcode 275 NA
[ 1| 1|t 1| 1
0.0 2I]I].q_l] 10240.000 2.0000 65535
Baro 89.7 kpalC d AFR. 6.95 afr|CLC Integral Term 0 countEngine Run Time 0 Sec
I 1C 1C e 1
0.0 ZSB.MI_].DU 32.00132766 32767)0 65535
Measured MAP 77.3 kpalCommand SA 5.0 CAICLC Fuel Multiplierl 0.000 pctMAP Multiplier 1.00 factor
[ 1|C 1|C 1|C 1
0.0 256.0-256.0 256.01-32.000 31.999(0.00 2.00
Expect MAP 33.5 kpa|Dynamic SA 0.0 CADesired |dle RPM 1802 rpmAFC Cell Number 0 cellNo.
[ I|C I|C I|C 1
0.0 256.0(256.0 256.0/0 163840 255
[Battery Yoltage 12.1 ge(Sp Dwell Time 1.47 ms|ldle RPM Error 1802 rpmMAPCID Pass Counter 0 count
[ 1| 1| 1|t 1
0.0 32.0(0.00 1023.98)0 16384j0 65535
ICoclant Temperature 19.6 degClldle Airflow Integra 17.00 pctfFuel Pulse Width 1 0.00 ms[TPS AD 0 count
I 1C 1C 1C 1
256.0 256.0/0.00 2I]I].l]lﬂl_].l]l] 1023.9!1|Q 65535
Intake Air Temperatu 19.6 degC[Desired Motor Step 128 step|02 Voltage 1014.77 mV([Status Byte 1
[ 1|C 1|C 1|[
256.0 256.0[0 255(0.00 1023.98].
[Status Byte b Byte 2 00000010(Status Byte 3 10000011 (Status Byte 4 11000000

irflow Correction 02 Sensor Rich MAP CID Enable

Baro Update Met CLC Reset MAP CID Succeed

Sequential Spark En 02 Heater Enable Idle Enable

ipln Spark Enable 02 Sensor Ready Power Enrichment En

Light Off Spark Ena IACY Closed Loop En IPE AFR Protection E

Engine In RUN i IACY Lost Park Neutral Switch

Stable Warm Idle i IACY Move Inhibit Diagnostic Switch E

Bit 7 Not Defined Bit 7 Not Defined Ignition On MIL On

[** Com Timeout Error **

B Y B U EBHEOSQ

10P007EN.PAR [Master]

s | Suet. | BEoep.. | Olnke.. | Soa. | Fura. | Db |[Eoec.. @2 0000 = W% L4 M 22:u4v

This software is obsolete.
Please download HUD ECU Hacker to scan your ECU.

https://netcult.ch/elmue/HUD ECU Hacker
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e Check malf code meaning by reading the below table.

Mt05 ECU Malf Code Table:23
Malf code in MT0S | Description

P0107 MAP Circuit Low Voltage or Open

P0108 MAP Circuit High Voltage

P0112 IAT Circuit Low Voltage

P0113 IAT Circuit High Voltage or Open

P0117 Coolant/Qil Temperature Sensor Circuit Low Voltage

P0118 Coolant/Qil Temperature Sensor Circuit High Voltage or Open

P0122 TPS Circuit Low Voltage or Open

P0123 TPS Circuit High Voltage

P0131 O2A Circuit Low Voltage

P0132 O2A Circuit High Voltage

P0031 O2A Heater Circuit High Voltage

P0032 O2A Heater Circuit Low Voltage

P0201 Injector 1 Circuit Malfunction

P0202 Injector 2 Circuit Malfunction

P0230 FPR Coil Circuit Low Voltage or Open

P0232 FPR Coil Circuit High Voltage

P0336 CKP Sensor Noisy Signal

P0337 CKP Sensor No Signal

P0351 Cylinder 1 Ignition Coil Malfunction

P0352 Cylinder 2 Ignition Coil Malfunction

P0505 Idle Speed Control Error

P0562 System Voltage Low

P0563 System Voltage High

P0650 MIL Circuit Malfunction

P1693 Tachometer Circuit Low Voltage

P1694 Tachometer Circuit High Voltage
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