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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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Rev. # Revision Content Written by | Approved Date
1.0 | Original copy Evan Yang Lei Shi April, 2009
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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.

*9 ! 2

Typically EMS for small gasoline engine consists of the following components

e Crank position sensor (Supplied by vehicle manufacturer)

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

e Engine temperature sensor (Delphi part)

» Fuelinjector (Delphi part, Refer part list for part no)

e Fuel module — Pump, pressure regulator and strainer (Delphi part)

e Intake air temperature sensor (Delphi part)

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

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

e Inductive Ignition coil (Delphi part)

e Oxygen sensor(Delphi part)

e Evaporative Canister Purge Valve

! 2 1 4%

« 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
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- 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.

e 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

e Lower emissions

e 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.

e Better hot fuel handling

e Better altitude compensation

e Fuel Timing control

e Improve fuel economy (engine dependent)

e Better take off
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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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The ECU continuously monitors the operating conditions of the engine through the
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.

system sensors.

The MTO05 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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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
dimensions of the ECU with the mounting features included.
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Figure 3

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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DELPHI ER&RS
EMD MODEL NUMBER

PRODUCT
MANUFACTURING COUNTRY

CUSTOMER
PART NUMéEE\\\\\
CUSTOMER VEHICLE 3.1 REF
PLATFORM NUMBER _ﬁ\\\\
[OPT 1 ONAL )
XXXRXXXXXX XXXHXOOK
MODEL S \B(K)()(KKK}(}()(
DESCRIPTION T~
=oE R 0 ---%“"Eﬁ!r?:EFHI r:qu-f:xlxix
f LT g e e g
Figure 4
1 1 #

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 |coILAESTA inlsl_taﬂ_flf‘-e rll‘-'W?-Uﬂ'ﬂ. DIAG and |
- T = 5 will share one pin as
; m_suao CUT RELAY/CLTL/ESTC z E\I:.r[z) ég‘gwer] fndicated in the PHD. . _ -|
4 |DEAD BATT BYPASS/OZE HTRINJC 4 |Crank VR Hi (23XHIFI)
5 |SPARE ANALOGINGK = finua
& |TACHOMETER & [imuB
7 |cAnLO 7 |02AHTR
& |CANHI 8 [IAT_MAT
3 |GND (Power) 5 |FUEL PUMP RELAY
10 |COILBVESTE 10 |SVRTH
i1 [IACALD i1 |MAP
12 |IACEHI 12 |tPs
13 |IACBLO 13 |Crank VR Lo {23XLOF1)
14 |ROLLOVER 14 |cLT
15 |V§S/02B Sensor 15 |IGN
16 |DIaG 16 |swREF
17 |Fuel Pump Re-Cir 17 |O2A Sensor
18 |PNSW 18 |VBATT
Figure 5A
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[MTO5 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

+ ~#

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.

. / , —H

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.

» 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 Over 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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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.
3 ,

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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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.

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

- foroMAIN -
— @951 +0.35 -
- & 80.1 -
|
@ 7.1
@
TTTE B+ 4
/ o \ E‘ & 2Ra g'?S_z_
} f/ . T
'E}T - —||_J- ' l.
\ \\w ? (2310
H — ]
t 2|
@(12.621.0) i{78+1.0)
@ f
L {3 (773225 _ Figure 6
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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.

DELPHI
lthypm:Mc%E; 1020 Series No.:000014
Delphi 116918010 MFG Date:080119
Customer PN:126918010000 i
HIW PN:28109081 S/W PN:80118001010094

(LA T T
8011

8001010094000014

Figure 7

#

The drawing below is the 34pins connector configuration. Please make sure 1/0O
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
19
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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.

Figure 10
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