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EMK.1 - A EMK‘SECTIONS EXPLAINED

Introduction - EMK.1
This section starts with a general description of the fuel injection and
engine management system to provide an overview of the system and its components.
The operation of the 'Check Engine' 1light is explained, and how to read
trouble codes without a scanner tool. The 'Tech 1' scanner tool is introduced
and its operation and advantages explained. Further tools required for full
diagnostic/ repair procedures are also listed.

Basic Function - Systems and Components - EMK. 2

This section explains the function of each individual component and where it
is fitted in order that a thorough understanding of the operation of the system

may be gained.

Individual Component Diagnosis and Replacement - EMK.3

This section contains the circuit diagrams, fault finding charts and test
procedures necessary to diagnose faults in each component. Replacement
procedures and torgque figures are also included.

Trouble Code Diagnosis Using 'Tech 1' Tool - EMK.4

"Trouble Codes' are numbers which relate to certain types of fault as
detected by the on-vehicle self diagnostic system. The 'Tech 1' tool is an
electronic scanner which plugs into the on~-vehicle diagnostics and displays
trouble codes stored by the electronic control module.

1f a 'Tech 1' tool is available, this section should be used to diagnose any
problem by following three basic steps.

i) Are the on-vehicle diagnostics working? This is established by performing
the "Diagnostic Circuit Check" contained at the front of the section.
ALWAYS START HERE.

If the on-vehicle diagnostics are not working, this procedure will refer
to another chart in section EMK.4 to correct the problem. If the on-vehicle
diagnostics are 0.K. the next step is: 7

ii) Is there a trouble code stored? If a trouble code is stored, refer
directly to the trouble code chart of that number in section EMK.4. This
will determine if the fault is still present. If no trouble code is stored,
the third step is:

iii) 'Sean' serial data. This involves using the 'Tech 1' tool to read the
information available from the serial data stream. Information on the *Tech
1' tool and the meaning of the displays is contained in section EMK.1 - G.

This procedure, which takes only a short time will result in problem
diagnosis being made in the most cost effective and reliable manner.

‘Trouble Code' Diagnosis Without 'Tech 1' Tool -~ EMK.5
This section enables fault diagnosis to be made without the use of a scanner

tool ('Tech 1').

Fault Diagnosis With Intermittent or No Trouble Codes - EMK.6

If a problem is diagnosed as being 'intermittent' the trouble code charts in
section EMK.4 should be used only as a guide, or good components may be
needlessly replaced. Section EMK.6 helps to diagnose intermittent problems and
driveability problems which do not cause a trouble code to be set.
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EMK.1 - B GENERAL DESCRIPTION

The electronic multi-point fuel injection system used on the Lotus Elan is a
General Motors fully electronic, processor controlled system, using a separate
fuel injector in the intake tract of each cylinder.

The injectors are supplied with fuel at constant pressure (relative to intake
manifold pressure) from a common fuel rail, with the quantity of fuel delivered
to the engine being controlled by the length of time for which the solenoid
operated injectors are opened. The injectors are 'pulsed' in two pairs (1/3 and
2/4) once every engine revolution, with half of the fuel requirement for each’
cylinder's combustion being supplied by each pulse. The injectors are controlled
by a processor called an Electronic Control Module (E.C.M.) which calculates the
amount of fuel required by the engine under the operating conditions at any
particular time. This information is fed into the E.C.M. by a series of sensors
measuring air and coolant temperature, inlet manifold pressure, throttle
position and engine and vehicle speed. On the basis of these signals and others,
the E.C.M. also controls the ignition timing, turbocharger boost pressure, engine
idle speed, and air conditioning compressor clutch.

The Direct Ignition (D.I.) system does away with the conventional distributor
and uses two separate ignition coils, a cam angle sensor, an ignition module and
. Electronic Spark Timing (E.S.T.) control circuitry incorporated into the E.C.M.
This type of distributorless ignition system uses a 'waste spark' method of
distribution wherein cylinder pairs 1/4 and 2/3 are provided with a spark every
revolution, i.e. on both compression stroke and exhaust stroke. At engine
cranking speed the ignition module (part of the ignition coil pack) alocne
controls the spark advance, but at speeds above 800 rpm, the E.C.M. takes over
ignition timing control based on inlet manifold air pressure, air temperature,
coolant temperature, engine speed and detection of the onset of detonation.

In addition to these functions, the E.C.M. monitors the signals received
from the various sensors and compares them with pre-programmed tolerance bands to
enable it to recognise 'faults' in the system and light a 'check engine' tell
tale lamp on the fascia. This informs the driver that a fault has been detected
and furthermore stores in its memory a 'trouble code' for the particular type of
fault detected in order that a technician may access the code and be guided to
the problem area. ,

A facility is also provided for the data monitored by the E.C.M. to be tapped
via a hand held electronic scanner (known as the 'Tech 1' tool) with an LCD
display panel. This tool aids rapid fault diagnosis by displaying all sensor
readings and trouble codes.

Key to Schematic Diagram

1. Battery 9. Fuel injector (4 off)
2. Ignition switch 10. 1Idle Air Control (IAC) valve
3. Assembly’Line Diagnostic Link 11. Cam angle sensor
{ALDL) 12. Exhaust Gas Recirculation (EGR)
4. Electronic Control Module (ECM) valve
5. Manifold Air Pressure (MAP) sensor 13. Coclant Temperature Sensor (CTS)
6. Mass Air Temperature (MAT) sensor 14. Knock sensor
7. Throttle Position Sensor (TPS) 15. Fuel pump
8. Direct Ignition (DI) module and 16. Pulsator
coils 17. Fuel filter
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Schematic Diagram
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Component Location - Rear Side of Engine

Key to Component Location Diagram

WO dO U W

12.
13.

Fuel injector

Fuel pressure regulator valve
Boost gauge transducer

Vehicle Speed Sensor (VSS)
Manifold Air Pressure (MAP) sensor
Crankcase breather oil seperator
Electronic Control Module (ECM)
Ignition module & H.T. coils
Exhaust Gas Recirculation (EGR)
vacuum solenoid valve

. Boost control frequency valve
. Cam angle sensor:

11A. Magnetic pick up

11B. Hall effect sensor

Coolant Temperature Sensor (CTS)
Wastegate actuator capsule

14.

15.
16.

17.

18.
19.

20.
21.
22.
23.
24.

25.

Power Steering Pressure Switch
(PSPS)

Oxygen (O.) sensor

Positive arankcase Ventilation
(PCV) valve

Exhaust Gas Recirculation (EGR)
valve

‘Throttle Position Switch (TPS)
Manifold Air Temperature {MAT)
sensor

Secondary throttle vacuum actuator
Knock sensor .
Secondary throttle vacuum reservoir
0il pressure transducer

Secondary throttle vacuum solenoid
valve

Idle Air Control (IAC) valve

JHUN 1990
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EMK.1 - C 'CHECK ENGINE' LIGHT

A 'check engine' tell tale lamp in the instrument binnacle is provided to:

i} To tell the driver that a problem has occurred and that the vehicle should
be taken for check/repair as soon as is practicable;

ii) To enable the technician to read out any 'trouble codes' and help
diagnose system problems.

*Check Engine’
tell tale

=1 —=—1)

FPM
<1000 MPH - [TTT]

EER (=) - =) @)

As a bulb and system check, the lamp will light with the ignition on, and
should go out when the engine is started. If, however, the lamp remains on, or
comes on whilst driving, this indicates that the self diagnostic system has
detected a problem and a trouble code has been stored in the memory. If the
fault cures itself, or is no longer detected, the lamp will go out in most cases
after about 10 seconds, but the trouble code will remain stored in the memory for
the next 50 starts to indicate to the technician that an intermittent fault has
been detected. If no recurrence is recorded during this period, the stored
trouble code will be erased from the memory. Certain types of detected fault
result in the ECM imposing a 4,000 rpm limit, to prevent engine damage.

Trouble Codes
Trouble codes may be categorised as either 'intermittent' or 'hard' where an

'intermittent' code is one which was set by a detected fault no longer present,
"and a 'hard' code is one where the fault still exists. The trouble code charts
in sections EMK.4 and EMK.5 are designed to use this discrimination to aid
diagnosis.
on the facing page of each trouble code chart are the readings the E.C.M.
expects to receive from the relevant sensors. If these readings are outside of
the specification, the check engine tell tale will be lit and a trouble code
stored in the memory. The trouble code indicates in which CIRCUIT a problem was
detected. Such a circuit would include the sensor, the wiring and connectors to
it, and the E.C.M. \
in order to read any trouble codes stored in the memory, it is necessary to
use the Assembly Line Diagnostic Link (ALDL) connector.

EMK.1 - D ASSEMBLY LINE DIAGNOSTIC LINK (ALDL) CONNECTOR

The ALDL electrical connector is plugged into a stowage socket fixed at the
front of the passenger footwell:
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The ALDL connector is used:

i) at the end of the factory production line to check out the engine

management system;
ii) to connect the hand held diagnostic scanner tool ('Tech 1'). Data is

read via terminal G;
iii) to read stored trouble codes without a scanner tool.

EMK.1 - E DIAGNOSTIC MODE (no scanner tool)

1f the diagnostic terminal (B) of the ALDL connector is grounded (terminal A)
using bridging connector TGOOT0909 with the ignition on and the engine stopped,
the system will enter the diagnostic mode, and:

Bridging plug
TO00T0909

i) Display a code 12 by flashing the 'Check Engine' tell tale, to indicate
that the diagnostic mode is operating. Codes are displayed by the lamp
quickly flashing the first digit of the (two digit) number with a short
pause before the second digit is similarly flashed.

For example, code 12 would consist of one flash, followed by a short pause
then two flashes in quick succession.

If no trouble codes are stored, code 12 will continue to be flashed
repeatedly until the diagnostic terminal is ungrounded.

Lamp on Lamp off

\ Y, N / . _/

v v
Code 12 Code 12 Code 12

ii) 1If one or more trouble codes are stored, code 12 will flash 3 times,
followed by a short pause before the first trouble code is flashed 3 times
in succession, then the next trouble code (if any), until code 12 is again

flashed to complete the cycle.
The trouble codes charts in section EMK.5 are used to diagnose the problem
and determine if the fault is 'hard' or 'intermittent'.

iii) Energise all ECM controlled relays and solenoids except the fuel pump
relay.

iv) Fully extend the idle air control (IAC) valve.
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Note that  trouble codes can only be displayed with the engine stopped.
Grounding the diagnostic terminal with the engine running provides the 'CO
adjustment mode’ described below.

EMK.1 - F CO ADJUSTMENT MODE

If the diagnostic terminal (B) of the ALDL connector is grounded (use tool
TO00T0909) with the engine running, the system will enter the CO adjustment mcde,
and the 'Check Engine' tell tale will light. See section EMK.3 - E for the CO

adjustment procedure.

EMK.1 - G 'TECH 1' SCANNER TOOL

The 'Tech 1' is a hand held electronic scanner tool with an LCD display panel
which, - by plugging into the ALDL connector, is able to display (numerically) any
stored trouble codes and allow a quick check of sensors and switches which are
inputs to the ECM. Any pair of sensor inputs may be displayed simultaneously
either in the workshop, or if necessary whilst driving on the road.

{
T Tech |
scanner
tool
e R
s [EEaa]
1 Calibration

cariridge

ALDL connector g —
BEOD)
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The 'Tech 1' scanner tool does not make the use of diagnostic charts
unneccessary. It is used in conjunction with the charts to identify in which
circuit a problem 1is located, and in some cases the tool can provide information
that is extremely difficult, or indeed impossible to obtain using other
equipment.

'Snapshot' Mode

This facility is extremely useful for diagnosing driveability or intermittent
problems which may not set a trouble code.

The tool is plugged in and observed whilst the car is driven, and a
continually updated block of data covering the latest time period, from all the
sensors is stored in the memory. When the driveability problem is encountered,
or the intermittent fault occurs, the 'snapshot' may be triggered manually or
automatically, and a further block of sensor data is recorded for a similar time
period after the trigger point. Back in the workshop, the readings from each of
the sensors may be recalled and assessed before, during and after the trigger
point. A variation in sensor reading at the trigger point may indicate a problem
area, if necessary comparing readings with a known good vehicle.

Data Displays Available on the Tech 1 Tool

ENGINE SPEED: Displays engine rpm. Often useful if extra reference pulses are
suspected. A sudden high rpm indication while at a steady throttle would
indicate electrical interference in the reference circuit. This interference
is usually caused by ECM wires too close to ignition secondary wires.

DESIRED IDLE: Indicates the rpm to which the ECM is trying to control idle speed

COOLANT TEMP: Displays engine temperature in degrees Centigrade and Fahrenheit.
After engine is started the temperature should rise steadily to about 85 -
95°C then stabilise when the thermostat opens.

MASS AIR TEMP: (MAT) Displays temperature of air entering the intake plenum.
Should read close to ambient air temperature when the engine is cold, and
rise as underhood and engine temperature increases.

MAP: (Manifold Air Pressure) The MAP sensor produces a low signal voltage when
inlet manifold pressure is low (high vacuum) and a high voltage when the
pressure is high (low vacuum). With the ignition on and the engine stopped,
the manifold pressure is equal to atmospheric pressure and the signal voltage
will be approximately 2.4 volts.

BARO: (Barometric pressure) Sensed via MAP sensor at instant of ignition switch
on. Should read the same, or very close to MAP before engine is started.

IDLE AIR CONTROL: (IAC) This system is used to control engine idle speed to the
desired rpm, for different operating conditions. 1In this mode, the numbers
will indicate what positicn the ECM thinks the valve is in. The ECM moves
the IAC in counts and it is the count number which is displayed on the Tech 1
tool.

ENGINE SPEED: Repeated for convenience of use.

THROT POSITION: Displays TPS cutput in volts.

THROTTLE ANGLE: Displays throttle opening as a percentage.

OXYGEN SENSOR: Not used in this application.

INJ PULSE WIDTH: In this position, the reading is given in milliseconds which is
the on time that the ECM is commanding to the injectors.

SPARK ADVANCE: Displays ignition advance in degrees.

MPH KPH: Displays vehicle road speed.

FUEL INTEGRATOR: Not used in this application.

BLOCK LEARN: Not used in this application.

OPEN/CLOSED LOOP: Open loop system used on this model.

BLOCK LEARN CELL: Not used in this application.
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KNOCK RETARD: Indicates the number of degrees the ECM is retarding the Electronic
Spark Timing.

KNOCK SIGNAL: Displays a "YES" when knock is detected by the ECM and displays a
"NO" when knock is not detected.

BATTERY VOLTAGE: Displays the battery voltage detected at the ECM ignition input.

PURGE DUTY CYCLE: Not used in this application.

A/C REQUEST: Displays the state of the A/C signal line to the ECM. Should read
"vES" whenever the A/C is requested.

A/C CONTROL: Displays "ON" when the ECM has commanded the A/C clutch "ON".

SYNC PULSES: Should cycle 0,1,2 with engine idling.

PARK/NEUTRAL: Should display "-R-DL". Function not used on manual transmission
cars.

POWER STEERING: Display will change from "NORMAL" to "HIGH" when high steering
loads are applied.

" 2ND THROTTLE SOL: Should display "ACTIVE" at low engine speeds, and

"INACTIVE" at high speed and with ignition on engine stopped.

AIR CONTROL SOL: Not used in this application.

EGR SOLENOID: Indicates state of EGR solenoid valve.

~0 ADJ VOLTS: Displays voltage sensed by ECM on CO potentiometer circuit.

_ASTEGATE D.C.: Displays duty cycle of turbocharger wastegate solenoid valve.

PROM ID: This number identifies whether the correct ECM assembly is fitted.

TIME FROM START: Displays time in minutes and seconds since ignition switch on.

EMK.1 - H CLEARING TROUBLE CODES

A trouble code will remain stored in the ECM memory after the fault has been
_2ctified (or does not recur) until the engine is started 50 times, or the code
is cleared using the programme provided in the 'Tech 1' tool, or if the battery
voltage is disconnected from the ECM for 30 seconds.

CAUTION: To prevent ECM damage, the ignition key must be 'OFF' when
disconnecting or reconnecting power to the ECM (e.g. battery cable, ECM pigtail,
ECM fuse, jumper cables, etc.).

Trouble codes should be cleared after repairs have been completed. Some
diagnostic charts will require codes toc be cleared before using the chart in
order that the ECM be allowed to set the code during the test and identify the
problem more quickly.

Note that when clearing trouble codes with the 'Tech 1' tool, the ignition
should first be switched off for 10 seconds.
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EMK.l1 - 1 ECM LEARNING ABILITY

The ECM has a  'learning' ability which enables it to make corrections for
engine condition in order to maintain the correct idle speed at all times.

If the battery is disconnected, or the power supply to the ECM interrupted,
these 'learned' settings will be erased in addition to any stored trouble codes.
On reconnection, the ECM will re-learn the idle air control (IAC) valve position
after engine start up, and there is unlikely to be any noticable change.
However, if the battery is disconnected, or the ECM power supply interrupted
before ten seconds have elapsed since turning off the ignition, (or whilst the
engine is running), the ECM will not have time to 'park' the IAC valve at a known
position, and will lose track of where it is. When first starting the engine
after reconnecting the battery or ECM power supply, it may be necessary to
partially depress the accelerator pedal, and to release the accelerator very
slowly when first returning to idle, to prevent stalling whilst the ECM re-learns
the IAC valve position. Alternatively, if after reconnection of the power, the
ignitien is switched on, and then switched off to 'power down' the ECM, the IAC
valve will be parked at a known position, and after ten seconds the engine may be
started normally.

N When clearing trouble codes the 'Tech 1' tool should always be used so that
the trouble ccde(s) only is cleared, and not any other ECM memories.

EMK.1 - J BASIC PRECAUTIONS

THE LOTUS ELAN TURBO IS CERTIFIED BY THE EMISSIONS AUTHORITIES AS CONFORMING TO
THE REQUIREMENTS OF THE REGULATIONS FOR THE CONTROL OF AIR POLLUTION FROM NEW
MOTOR VEHICLES. THIS CERTIFICATION IS CONTINGENT ON CERTAIN ADJUSTMENTS BEING
SET TO FACTORY STANDARDS. 1IN MOST CASES, THESE ADJUSTMENT POINTS HAVE BEEN
EITHER PERMANENTLY SEALED AND/OR MADE INACCESSIBLE TO PREVENT INDISCRIMINATE OR
ROUTINE ADJUSTMENT IN THE FIELD. FOR THIS REASON, THE FACTORY PROCEDURE FOR
TEMPORARILY REMOVING PLUGS, CAPS, ETC., FOR THE PURPOSES OF SERVICING THE
PRODUCT, MUST BE STRICTLY FOLLOWED AND, WHEREVER PRACTICABLE, RETURNED TO THE
ORIGINAL INTENT OF THE DESIGN,

Chocking Drive Wheels
The vehicle drive wheels should always be securely chocked whenever

~performing system diagnoses with the engine running.

Visual/Physical Inspection

Before embarking on any other diagnostic procedures, it is most important to
carry out a thorough and comprehensive visual and physical check of all vacuum
pipes/hoses and wires for correct routing, and any signs of pinches, cuts,
chafes, poor connections, etc. Do not overlook the more inaccessible areas.

Fuel System

All parts of the fuel feed line between the tank and fuel pressure regqulator
valve remain under pressure even after switching off the ignition. It is most
important that before releasing any fuel connection or component, the fuel
pressure relief procedure and safety precautions detailed in EMK.3 - I are

followed.

Ignition System

Be aware that the ignition coil output to the spark plugs is in the region of
50 kV, which if received as a 'shock', could in rare circumstances cause medical
distress to persons with a weak heart.
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EMK.1 - K SPECIAL TOOLS

'Tech 1' Diaqnostic'Scanner Kit TO000T0896

Plugs into ALDL connector and displays -
stored trouble codes and sensor readings.

Kit includes scanner, cartridge, lead,
self-test adaptor, operator's manual
and carrying case.

Connector Lead, 'Tech 1' Scanner TO0QT0897/2

Tncluded in 'Tech 1' kit TOOOT0896
“Connects Tech 1 to ALDL socket.

Use only /2 version (may have TAQ000S53

or gold spot on ALDL end connector).

Resistance between terminals F & G:

/1 version = 0.56 ohm (approx)

/2 version = infinite

[

Calibration Cartridge, 'Tech 1' Scanner T000T0898/3

Included in 'Tech 1' kit TO00T0896.
Plugs into Tech 1 scanner.

Contains data for Elan and Esprit
models.

Identified by "LOTUS 89-90 ECM 'PLUS'".

“uel Pressure and Injector Diagnostic Kit TO00T0899
e

Used to diagnose fuel system problems.

Kit includes; fuel pressure gauge, to

check pump delivery pressure and

compare individual injector pressure

drop; injector test light, to check

electrical circuit to an injector;

injector tester, to energise an

individual injector for a precise

time period.

(Replacement seal for gauge AO0BZL6202F)
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L.otus Service Notes

Fuel Pressure Test Hose TOOOT1083

Fitted between fuel feed line and fuel
rail inlet pipe to provide a take-off
point for the fuel pressure test gauge,
and a means of restricting fuel flow
to test fuel pump performance.

Injector Test Light TOOOQT0S00

Included in kit T0OOOT0899.
Used to check electrical
circuit to an injector.

Spark Tester TOO0TO0901

Used to check available secondary
ignition voltage.

Connector Test Adaptor Kit TO00T09G2

Used to make electrical test
connections in Weather Pack,
Metri-Pack and Micro-Pack
connector blocks.

Metri-Pack Terminal Remover TOOOQT0903

Used to remove terminals
from connector blocks.

Weather-Pack Terminal Remover T0OOOTQS04

Used to remove terminals from connector
blocks
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.@ L.otus Service Notos

ECM _Connector Terminal Remover TO0QTO905

Used to remove terminals from ECM
connector.

vacuum Pump _T000T0907

Used to operate and diagnose faults in
vacuum operated components.

'Speedfit' Connector Release Tool TO00T0989

(&

Used to release fuel feed and return pipes
from their tank spigots.

ALDL Bridging Connector _T000TO909

Used to bridge ALDL connector terminals
B and A to enter diagnostic mode
without 'Tech 1'.
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EMK.1 - L HARNESS CONNECTOR BLOCKS

Because of the very low voltage and current levels used in the electronic
engine management system, most connectors in the engine compartment are protected
against moisture and dirt which could create oxidation and deposits on the
terminal.

Take care when probing connector blocks or replacing terminals, to avoid
shorting between adjacent terminals, since this can result, in some circum-
stances, in damage being caused to the electronic components. Always use jumper
wires between connectors for circuit checking. Never probe through the
Wweather-Pack seals.

When diagnosing, open circuits are often difficult to locate by sight because
oxidation or terminal misalignment are hidden by the connectors. Merely wiggling
a connector on a sensor or in the wiring harness may correct the open circuit
condition. This should always be considered when an open circuit or failed
sensor is indicated. Intermittent problems may also be caused by oxidised or
loose connections.

Before making a connector repair, be certain of the type of connector.
Weather-Pack and Compact Three connectors look similar but are serviced
differently.

Weather-Pack Connector

The diagram shows a Weather-Pack type connector and the tool TOO0TO904
required for removing the pin and sleeve terminals. 1f removal of a terminal is
attempted using any other tool, it is likely that the terminal will be bent or
deformed. These terminals cannot be straightened once bent.

FEMALE MALE
Ensure that the connectors are CONNECTOR CONNECTOR
properly seated and all of the BODY BODY
sealing rings in place when connect~ Y;

ing leads. The hinge type flap ﬂﬂE @
provides a backup, or secondary lock- t

ing feature for the connector. They
are used to improve the connector

1. OPEN SECONDARY LOCK HINGE ON CONNECTOR

reliability by retaining the =

terminals if the small terminal lock

tangs are not positioned properly. \\* ‘)
Weather-Pack connections cannot

be replaced with standard connect- 2. REMOVE TERMINALS USING SPECIAL TOOL

ions. Instructions are provided

with Weather-Pack connector and __J)::.—_-:(r~ )

terminal packages. TERMINAL REMOVAL

TOOL

Compact Three Connectors

3. CUT WIRE IMMEDIATELY BEHIND CABLE SEAL

looks similar to a Weather-Pack

connector is not sealed and is g::EEQgV SEAL

used where resistance to the

The Compact Three connector which —r _— WIRE

environment is not required. A. SLIP NEWSEAL ONTO WIRE

Use standard methods when B. STRIP5.0 mm (0.27) OF
repairing a terminal. Do not ¢ ::':‘sla‘,;“,ggs";i?%g's?
use the Weather-Pack terminal " WIRE AND SEAL

tool TOOOT0904.
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Lotus Service Notes EMK.1

Metri-Pack Series 150 Connectors

Some connectors ‘used to connect
various seunsors to the ECM harness use
terminals called "Metri-Pack".

They are also called "Pull-to-
seat" terminals because, to install
a terminal on a wire the wire is
first inserted through the seal (5) 8
and connector {(4). The terminal
is then crimped on the wire and the
teminal pulled back into the connect-
or to seat it in place.

To remove a terminal: \L_,?‘\T:]

1. Slide the seal back on the wire,

2. TInsert tool (3) TOOOTO903 or 1. Metri-Pack series 3. Tool TOOOTO903
equivalent, as shown in insert 150 female terminal 4, Connector body
"a" and "B" to release the 2. Locking tang 5. Seal

terminal locking tab (2).

3. push the wire and terminal out through the connector. If re-using the
terminal, reshape the locking tang (2).

Micro-Pack Connectors

The diagram shows a Micro-Pack connector used on the harness to ECM connection.
Terminal replaceament requires the use of tool TOOOTO905 in the manner shown.

[0 caset LOCKING TANG O e riog:sm;%g%%.&g%n‘__v:uu
N TH LE VE TERMINAL.
(2] TeAmiNaL {4 root 100010905 4. VISUALLY CHECK TERMINAL AND
REPLACE If TERMINAL CAVITY OR TANG
1S DAMAGED.
5. INSTALL TERMINAL INTO CONNECTOR
1. GRASP CABLE AND PUSH TERMINAL CAVITY UNTIL LOCKING TANG HAS
TO THE MOST FORWARD POSITION SNAPPED INTO POSITION.

2. INSERT TOOL TO00T0905 STRAIGHT INTO
THE FRONT OF THE CONNECTOR CAVITY.
0O NOT USE CONVENTIONAL PICK TO REMOVE
TERMINAL.
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EMK.1 - M ABBREVIATIONS AND GLOSSARY OF TERMS

A/F Air/Fuel ratio.

ALDL Assembly Line Diagnostic Link. Connector block located in passenger
footwell. Used for verification of management system at the
factory and for connection of 'Tech 1' diagnostic scanner tool.

Batt +ve Battery positive terminal (12 volts).

Cal-Pak Calibration Package incorporated into Mem-Cal. Allows fuel delivery
in the event of a PROM or ECM malfunction.

CEL Check Engine Light. Tell tale lamp on fascia. Warns driver fault
has been detected and can flash fault codes when diagnostic terminal
of ALDL connector is grounded.

e . .
1 “} CKT Circuit.
co Carbon Monoxide.
CcTS Coolant Temperature Sensor.
| N . . . .
- Diagnostic Lead of ALDL connector which is grounded to display stored trouble
' Terminal codes.
DI Direct Ignition. Uses no distributor.
DVM (10meg) Digital Voltmeter with 10 million ohm resistance.
ECM Electronic Control Module. Computer controlling injection and
engine management.
EGR Exhaust Gas Recirculation
e ESC Electronic Spark Control. Retards ignition timing when detonation is
{ } detected.
EST Electronic Spark Timing. ECM control of ignition timing.
HC Hydrocarbons. Exhaust pollutant.
High Used on circuits with very low current flow, as meter does not affect
Impedance current in circuit under test.
Voltmeter
Hg Mercury. A calibration material used to measure vacuum.
o/
IAC Idle Air Control valve. Controls airflow past throttle plates to

control idle speed.
MAP Manifold Absolute Pressure.

MAT Mass Air Temperature. Sensor in intake plenum.
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Mem-Cal Memory Calibrator. Cartridge fitted into ECM. Contains
calibrations specific to a particular model variant.

MFI Multiport Fuel Injection. System using individual injectors for each
cylinder.

Mode A particular state of operation.

NC Normally Closed. State of relay contacts of solenoid plunger when no

voltage is applied.

NO Normally Open. State of relay contacts or solenoid plunger when no
voltage is applied

NOx Nitrogen Oxides. Exhaust gas pollutant.
Open Loop ECM fuel control without use of oxygen sensor.

PCV Positive Crankcase Ventilation. System prevents crankcase fumes
passing directly into atmosphere.

PROM Programmable Read Only Memory. Contained within Mem-Cal.
PSPS Power Steering Pressure Switch.

TPS Throttle Position Sensor.

vss Vehicle Speed Sensor.

Wastegate Device used to control proportion of exhaust gas fed into
turbocharger. Limits boost pressure.

WOT Wide Open Throttle.

Circuit Diagram Cable Colour Code

B  Black s} Orange U Blue
G Green P Purple W White
K Pink R Red Y Yellow
LG Light Green s Slate

N Brown T Tan
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SECTION EMK.

N

BASIC FUNCTION - SYSTEMS & COMPONENTS

EMK.2

Sub-Section Page
Electronic Control Module (ECM) EMK.2 - A 2
- Engine Coolant Temperature Sensor EMK.2 - B 3
- - Mass Air Temperature (MAT) Sensor EMK.2 - C 4
- Manifold Absolute Pressura (MAP) Sensor EMK.2 - D 5
- Throttle Position Sensor (TPS) EMK.2 - E 5
- Air Conditioning Control EMK.2 - F [
- Vehicle Speed Sensor (VSS) EMK.2 -~ G [3
- Power Steering Pressure Switch (PSPS) EMK.2 - H [}
- CO Potentiometer EMK.2 - I 7
Fuel Control System EMK.2 - J 7
- Fuel Pump EMK.2 - K 9
- Fuel Rail & Pressure Regulator EMK.2 - L 9
- Fuel Injectors EMK.2 - M 11
- Intake System EMK.2 - N 11
- Idle Air Control (IAC) Valve EMK.2 -~ O 12
Direct Ignition (DI) EMK.2 ~ P 13
~ Cam Angle Sensor EMK.2 - Q 14
- Ignition Module & HT Coils EMK.2 - R 14
- Electronic Spark Timing (EST) EMK.2 ~ 8 15
- Electronic Spark Control (ESC) EMK.2 - T 15
Positive Crankcase Ventilation (PCV) EMK.2 - U 16
Exhaust Gas Recirculation (EGR) EMK.2 - V 17
Turbo Boost Control EMK.2 - W 18
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LEET ‘ﬂlﬁ'CQNTKdHﬁ&QLUidﬁ]J&BFFTRONIC CONTROL. MODULE (ECM}  ___ . __ . -

EMK.2

e e i FMKLL - A

The Electronic Control Module (ECM) is a microprocessor controlling the fuel

injection and engine management system.

It constantly monitors data received

from various sensors and controls engine operation to provide optimum performance

and driveability consistent with the minimum of harmful emissions.

The ECM

controls most output circuits by switching the ground circuit through Quad Driver

Modules (QDMs).

control up to four outputs.

A QDM is a group of electronic switches which can independently

The different parameters sensed and the systems controlled are as follows:-

PARAMETERS
SENSED

Fuel Delivery
Idle_Speed

Spark_Timing

SYSTEMS
CONTROLLED

EGR Control

Secondary Throttles

Engine Speed
Vehicle Speed
Coolant Temp.

Mass Air Temp.
Manifold Pressure
Barometric Pressure
Throttle Position
Battery Voltage
Engine Detonation
Time

A/C Request

CO Potentiometer
Power Steer Switch
Diag/ALDL Mode
Camshaft Position

Wastegate Control
Air Conditioning
Check Engine
X X X X X X
X X X X X X
X X X X X X X
X X X
X X X X X X
X X X
X X X 1 X X X X
X X X
X X X
X X X X X X
X X
X X
X X
X X X X
X X X

The ECM consists of two principal parts:-
This is the main body of the ECM and includes the basic control

i) Controller.
circuits.
ii) Mem-Cal.
controller.

This is a "Memory and Calibration" cartridge which plugs into the
It contains data specific to particular vehicles together with

the functions of the PROM; programmable read only memory, Cal-Pak;
calibration package designed to allow fuel delivery in the event of

malfunction in the controller or PROM, as a 'get you home’
electronic spark control module.

On the Elan, the ECM

opened.

is a non-servicable sealed unit, which
Warranty is invalidated if the anti-tamper seal is broken.

facility, and ESC;

must not be

Page 2
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The ECM is mounted:
i) on LHD cars-in the driver's footwell, outboard of the pedal box on the
front bulkhead;

LH door
hingepost

ii) on RHD heater cars, hanging from a scuttle beam bracket behind the
glovebox; .

Scuttle beanm

Glovebox
rewoved
for clarity

iii) on RHD a.c. cars, below the blower fan housing in the passenger
footwell.

Glovebox
removed
for clarity

JUN 1990 | Poge 28



Lotus Service Notes

ALDL Connector Plug

The ECM can recognise operational problems and alert the driver via a 'Check
Engine' tell tale lamp on the fascia, whilst storing a 'trouble code' to help the
technician make rapid fault diagnosis. An 'Assembly Line Diagnostic Link' (ALDL)
connector plug is provided for use both at the end of the assembly line to check
for correct system operation, and in service, for diagnostic purposes. A special
hand held electronic scanner tool ('Tech 1') plugs into this connector and
enables all the sensor readings to be displayed, together with any stored trouble
codes. See Section EMK.1 for a full explanation of using the diagnostic
facility.

The ALDL connector is stowed in a dummy socket which is located:

i) on LHD a.c. cars, on a bracket fixed tc the base of the evaporator unit at
the front of the passenger footwell.

l = ,
~

/

Evaporator —_—
housing 2

j

KX
AT
\Ridid

ALDL connector

\Q\\\M in stowage
socket

ii) on RHD a.c. cars, above the ECM on the rear of the blower fan housing. For
access, slacken the glovebox stop bracket. to allow the glovebox to swing down
fully.

ALDL connector Glovebox removed
in stowage socket for clarity
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iii) on RHD and LHD heater cars, on a bracket fixed to the bulkhead at the front
of the passenger footwell.

o

Stowage socket

RHD shown. LHD similar éEE?ﬁ

Glovebox removed for clarity
ALDL connector

Use of a Voltmeter in Diagnostic Procedures

The ECM powers various sensors and switches with either 5 or 12 volts derived
g via resistances in the ECM which are so high in value that a test light will not
4 fuction when connected to the circuit. In some cases even conventional
voltmeters will not give an accurate reading because the meter resistance is too
low, and the current used by the meter itself is significant enough to affect the
characteristics of the circuit being measured. It is therefore essential to use a
10 megohm input impedance digital voltmeter to ensure accurate voltage readings
are obtained.

EMK.2 -~ B ENGINE COOLANT TEMPERATURE SENSOR

The ECM requires a coolant temperature input signal in order to increase fuel
delivery and maintain driveability during the cold running and warm-up phase.
The signal from this sensor is used for many different parameters within the
engine management system to control and switch various components dependent on
engine temperature. 7

The sensor is a thermistor (a resistor which changes value with temperature)
mounted in the thermostat housing (LH end face of cylinder head). Low coolant
temperature produces a high resistance (100,000 ohms at minus 40°C) while high

tﬁ} temperature causes low resistance (70 ohms at 130°C).
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The ECM supplies a 5 volt signal
to the coolant temperature sensor
through a resistor in the ECM and '
monitors the terminal voltage. -

s
[

Since this forms a series circuit to ———
P ———

[E——

ground through the coolant sensor,
high sensor resistance (low
temperature) will result in high ECM

terminal voltage. When the coolant ; = Coolant
sensor's resistance is low (high — ! Temperature
temperature), the terminal voltage i) ] Sensor

will be drawn lower. This terminal ot
voltage indicates engine coolant _— ]
temperature to the ECM.

EMK.2 - C MASS AIR TEMPERATURE (MAT) SENSOR

The Mass Air Temperature (MAT) sensor is fitted into the inlet of the intake
plenum chamber. The ECM uses the signal from this semsor in conjunction with
others to calculate air density and the appropriate fuel delivery for both
starting and running. .

Manifold
Air
Temperature
sensor

The mass air temperature sensor is a thermistor (a resistor which changes
value with temperature) similar to the coolant temperature sensor. Low
temperature produces a high resistance (100,000 ohms at minus 40°C) while high
temperature causes low resistance (185 ohms at 100°C). The ECM supplies a 5 volt
reference signal to the MAT sensor, and by measuring the sensor output voltage is
able to calculate the sensor resistance, and thereby the plenum air temperature.

Low air temperature produces a high sensor resistance for a higher fuel
requirement.

EMK.2 - D MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR

The MAP sensor is mounted at the centre top of the front bulkhead and is
connected by hose to the right hand end of the intake plenum chamber. The ECM
uses an inlet manifold pressure signal to help interpret engine operating
conditions and fuel requirements. The MAP sensor is also used to provide a
barometric pressure signal to the ECM at the instant of ignition switch on and
off. This allows the ECM to automatically adjust fuel delivery to compensate for
the variation in pressure that occurs at different altitudes.
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Nete that manifold absolute pressure is the OPPOSITE of manifold vacuum. For
example, a closed. throttle on engine overrun would produce a low manifold
absolute pressure (high vacuum) signal. The ECM sends a 5 volt reference signal
to the MAP sensor, and by measuring the sensor output voltage is able to
calculate manifold pressure.

High manifold pressure produces a high sensor resistance for a higher fuel
requirement. If the MAP sensor fails, the ECM will substitute a value and use
the throttle position sensor and other sensors to control fuel delivery.

EMK.2 - E _ THROTTLE POSITION SENSOR {TPS)

The throttle position sensor is a potentiometer fitted to the end of the
primary throttle spindle on the intake plenum chamber. The ECM supplies 5 volts
to the sensor and by montoring the voltage on a returning signal line, the ECM is
able to determine throttle position and calculate the fuel requirement.

Throttle
Position
Sensor

With the throttle closed, the TPS output is low (typically 0.5 volt), but
increases as the throttle is opened until at wide open throttle, output voltage
is typically 4.0 volts. This signal is used by the ECM for fuel control and for
many of the ECM controlled outputs. If a fault is detected and a trouble code
set, the ECM will substitute an artificial default value for the TPS signal to
enable the vehicle to 'limp home'. This mode may result in a high idle speed.
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EMK.2 - F AIR CONDITIONING CONTROL

Wwhen the air conditioning is switched on, the ECM receives the signal from
the a/c switch unit requesting operation of the compressor. Before energising
the a/c compressor, the ECM first amends the idle speed setting via the idle air
control valve to compensate for the extra loading on the engine. The radiator
fans (2 off) are energised to cool the condenser whenever the compressor is
operating. .

Some engine operating conditions will override the a/c request signal and
switch off the air conditioning. These include: wide open throttle to make
available full engine power; high vehicle speed to increase engine cooling system
margins; abnormally high engine coolant temperature to help prevent overheating.

EMK.2 - G VEHICLE SPEED SENSOR (VSS

vehicle speed information is supplied to the ECM by the vehicle speed sensor
which is an optical pulse generator incorporated into the back of the speedometer
head, The generator produces a square wave DC output whenever the vehicle speed
is over about 2 km/h (1 mph) and which increases in frequency with increasing

vehicle speed.

Vehicle Speed
Sensor (VSS)

This information is used by the ECM in its control of the air conditioning,
idle air control valve and exhaust gas recirculation.

EMK.2 - B POWER STEERING PRESSURE SWITCH (PSPS)

This switch is fitted into the power
steering pump and detects when the pump
is under heavy load (e.g. parking
manceuvre). The ECM uses this signal to
amend the IAC valve position to
compensate for the increased endine
loading and prevent stalls.

Power
Steering
. Pump
Front view C.Jf pressure
povwer steering pump Switch
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EMK.2 - I CO POTENTICMETER

The CO potentiometer is a variable CO potentiometer

resistor, the adjustmemt of which
controls the base setting of the air/
fuel ratio. This settinrg is made when
the engine is idling at normal running
temperature, to achieve a specified
tallpipe CO level.

The potentiometer is located ahead
of the glovebox, and is adjusted as
detailed in section EMK.3 - E.

Right Hand

prive Heater

Left Hand Drive

Right Hand Drive A.C.

0 potentiometer
potent.l te. 0 potentiometer

EMK.2 - J FUEL CONTROL SYSTEM

Fuel is stored in a single fuel tank ahead of the left hand rear wheel arch.
A submerged electric pump within the tank pumps fuel through an in line filter
located adjacent to the tank, to a fuel rail with pressure regulator. The amount
of fuel supplied to the fuel rail is over and above that required by the
injectors at maximum demand, with the pressure regulator returning the extra fuel
back into the tank.

The fuel rail connects with the four solenoid injectors fitted in the lower
inlet manifold. The ECM pulses the injectors in pairs (1 with 3 and 2 with 4)
normally once every engine revolution, with half of the fuel necessary for each
cylinder's combustion being delivered by each injector pulse.

Modes of Operation

The ECM uses voltage inputs from several sensors to determine how much fuel
to deliver to the engine. The fuel may pe delivered in any one of several
different 'modes' with the ECM controlling which mode is appropriate according to
the readings it receives from the sensors at that particular time.

J UN 1990 Page 7
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Pressure regulator valve A‘(/Fnel rail Puel filter
; / Pulsator

Fuel injector Return line
Fuel

Starting Mede

When the ignition is first turned on, the ECM turns on the fuel pump relay
for twd seconds to pressurise the system ready for starting. The ECM also checks
the coolant temperature sensor and throttle position sensor readings and
determines the appropriate air/fuel ratio for starting. This ranges from
approximately 0.8:1 at minus 40°C to 16.8:1 at 104°C engine coolant temperature.

The ECM controls the quantity of fuel delivered by changing the injector
'pulse width' i.e. length of time the injector is energised and opened.

Clear Flood Mode

Provision is made for clearing a flooded engine as follows:

If the throttle is held fully open and the engine cranked, the ECM will set a
lean air/fuel ratio for as long as engine speed is below approximately 600 rpm.
If throttle opéning becomes less than 70% the ECM returns to the starting mode.

Run Mode
Above 600 rpm, the ECM switches to 'run mode', with the amount "of fuel

supplied dependent on signals received by various sensors.

Acceleration Mode
The ECM responds to rapid changes in throttle position and manifold absolute

pressure and provides extra fuel.

Deceleration Mode
The ECM responds to changes in throttle position and manifold pressure and

reduces the amount of fuel. When deceleration is very rapid, the ECM can cut off
fuel completely for short periods.

Battery Voltage Correction Mode

If the ECM senses a battery voltage low enough to affect the correct
operation of ignition and fuel systems, compensating amendments are made to
various functions to permit near normal operation, until normal voltage is again

sensed.

Fuel Cut-Off Mode

In order to prevent dieseling when the engine is switched off, the ECM turns
off the injectors together with the ignition. Also, no fuel is delivered unless
reference pulses are received by the ignition module, which means that the engine
is either cranking or running. This prevents flooding of a stalled engine.
To safeqguard the engine from damage, the ECM will shut off the injectors if the
MAP sensor detects excessive boost pressure caused by a control system failure,
or if an engine speed of 7,200 rpm is exceeded.
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EMK.2 - K FUEL PUMP

The fuel pump is a roller vane type, high pressure electric pump mounted
submerged within the fuel tank. The pump supplies fuel at a pressure of 211 -
37% kPa (30.5 - 55 psi) dependent on operating conditions, through amn in line
filter located adjacent to the tank {accessible via a removeable panel in the
hood stowage compartment) to the fuel rail assembly. A fuel strainer is attached
to the fuel pump inlet line and prevents dirt particles from entering the fuel
tine and tends to separate water from the fuel. A pulsator is fitted above the
fuel pump and is connected to its outlet line to reduce pressure pulsations in
the supply line. The whole assembly of pump, strainer and pulsator is fixed by
the supply and return pipes, to a mounting plate secured by cam ring to the top
face of the tank.

The pump is able to deliver 4 - 5 times the engine's maximum requirement, so
that fuel is constantly circulated through the in-line fuel filter, fuel rail,
and via the fuel pressure regulator, back to the tank. This fuel circulation
helps avoid excessive fuel temperature with the consequent risk of vapour locks.

When the ignition is switched on, the ECM energises the fuel pump which will
continue to run for as long as the ECM receives ignition pulses from the ignition
module (engine cranking or running). If no ignition pulses are received, the ECM
switches off the pump either 2 seconds (approximately) after the ignition was
switched on, or about 10 seconds after a stall.

Pump retaining ring

Fuel

return

pipe Fuel
pump

pulsator ) Sender
unit
float

Fuel

filter

EMK.2 - L FUEL RAIL & PRESSURE REGULATOR

The extruded aluminium fuel rail receives fuel at its left hand end (from the
in-line filter) and supplies all four injectors with fuel, the pressure of which
is controlled by the fuel pressure regulator fitted to the right hand end of the
rail.
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The pressure regulator assembly is a diaphragm operated relief valve with
fuel pump pressure acting on one side of the diaphragm, and regulator spring
pressure and intake manifold pressure on the other. The function of the
regulator is to maintain a constant pressure differential across the injectors at
all times. i.e. a constant difference between fuel pressure supplied to the
injector, and inlet manifold pressure at the injector nozzle. By using an inlet
manifold pressure signal tc supplement regulator spring pressure in the valve,
the valve is able to regulate fuel supply pressure in accordance with engine
load.

The pressure regulator is not adjustable and is serviced as a complete
assembly.

EMK.2 - M FUEL INJECTORS

The port fuel injector assembly is a solenoid-operated device, controlled by
the electronic control module (ECM), that meters pressurized fuel to a single
engine cylinder. The ECM energizes the low impedance (2.0 ohms) solenoid to open
a normally closed ball valve. This allows fuel to flow into the top of the
injector, past the ball valve, and

through a recessed flow director plate Electrical
at the injector outlet. The director o~ B

plate has six machined holes that Q' Ring Connector
control the fuel flow, generating a to Fuel Rail

conical spray pattern of finely atomized

fuel at the injector tip. Fuel from the Retaining

tip is directed at the intake valve, Clip to

causing it to become further atomised and Fue! Rail
vapourised before entering the combustion
chamber.

The ECM uses two injector driver
circuits, with one circuit controlling
injectors 1 and 3, and one controlling 2
and 4. Each circuit pulses both
injectors simultaneously once every
crankshaft revolution, with half of the
fuel necessary for each cylinders

- ; . s 'Q' Ring

~ombustion delivered by each injector

pulse. to Cylinder
Head

The ECM receives a crankshaft position signal once per engine cycle from the
ignition module, and uses these to trigger the 'alternate pairs' injector timing
sequence.

EMK.2 - N INTAKE SYSTEM

The intake system incorporates a water heated throttle body containing a
primary throttle valve; a plenum chamber integral with eight individual intake
tracts; and a lower intake manifold feeding the four bifurcated cylinder head
ports. The lower intake manifold contains a fuel injector for each of the four
ports and a secondary throttle valve controlling one of the two tracts for each
cylinder. These secondary throttle valves are operated by a single vacuum
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actuator whosé vacuum supply is controlled by a vacuum switching solencid. At
engine speeds below 4,700 rpm, the ECM energises the solenoid valve and supplies
vacuum to the actuator, which closes the secondary throttles against spring
pressure. At higher engine speeds, the solenoid is de-energised and vents the
actuator capsule to atmosphere, allowing the throttles to spring open. By this
means, the intake air column inertia effects are tuned both for low speed
driveability and idle quality, and also for efficiency at high engine speed. To
reduce drain on the battery, the solenoid valve is de-energised with ignition on
and engine stopped.

_ Primary throttle

=S

<
4
Pl

Vacuum solenoid valve

Secondary throttle

Vacuum actuator

Vacuull reservoir — g ECM

EMK.2 - O IDLE AIR CONTROL (IAC) VALVE

The purpose of the idle air control valve (IAC) valve assembly, is to control
engine idle speed, and prevent stalls due to changes in engine load. The IAC
valve is mounted on the left hand end of the lower intake manifold, and controls
an airway between the upstream side of the primary throttle body (to which it is
connected by hose), and an air rail on the secondary intake manifold. This air
rail runs beneath the manifold and connects with each of the four intake ports.
By moving a conical valve (called a pintle) towards the orifice (to decrease air
flow) or away from the orifice (to increase air flow), a controlled amount of air
is allowed to by-pass the throttle plate. If rpm is too low, more air is
by-passed around the throttle valve to increase rpm. If rpm is too high, less
air is by-passed to decrease rpm. In order to aid starting, the valve is opened
during engine cranking to an extent governed by the coolant temperature sensor.
The colder the coolant, the greater the valve opening.

Control valve
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The electronic control module (ECM) moves the IAC valve in small steps called
“counts”. These can be measured by the 'Tech 1' scanner tool.

During idle, the proper position of the IAC valve is calculated by the ECM,
based on battery voltage, coolant temperature, engine load, and engine rpm. If
the rpm drops below specification, and the throttle valve is closed, the ECM
senses a near stall condition and calculates a new valve position to prevent
stalls. In this way, the ECM "learns" the proper positioning of the IAC valve
and retains this information in memory. If the battery, or the power supply to
the ECM is disconnected, this part of the ECM memory will be cleared, and idle
quality may be degraded slightly until the correct setting is relearned.

Each time the ignition is switched off, the ECM fully extends the IAC pintle
to the fully seated position, which it then uses to reset the position count at
'0', before retracting to the 80 count 'park' position. Always allow 10 seconds
for this process to occur before disconnecting the battery.

If the IAC valve or battery is disconnected before this sequence is completed
(or whilst the engine is running), the ECM will assume, on reconnection, that the
IAC valve is at 80 counts, and will take time to learn the correct position. To
overcome this, after the battery or IAC is reconnected, the ignition should be
switched on and then off again for ten seconds. This will allow the IAC to be
reset, as described above, before switching on again and starting the engine.

As an additional aid to IAC control, when the engine is first started after a
power supply interruption, (which clears the memory), the ECM will carry out an
IAC reset when the car is driven above 30 mph on a light throttle, by extending
the pintle to the fully seated position for a moment to establish the zero count
position. This process, which occurs only once after each power supply
re-connection, will not be noticed by the driver, and is designed to regain
proper IAC control if the recommended reset procedure is not carried out before
starting the engine.

EMK.2 - P DIRECT IGNITION (DI)

The Direct Ignition (DI) system does not use the conventional distributor and
coil. This ignition system consists of two separate double ended ignition coils,
and an ignition module mounted on a base plate.

A cam angle sensor, related connecting wires, and the electronic spark timing
(EST) portion of the ECM make up the remainder the the system.

A distributorless ignition system, such as this one, uses a "waste spark"
method of spark distribution. Each cylinder is paired with its opposite number
{i.e. 1 with 4 and 2 with 3) with each pair of plugs being connected to a single,
double-ended coil such that a spark occurs simultaneously in the cylinder coming
up on the compression stroke and in the cylinder coming up on the exhaust stroke.

The cylinder on the exhaust stroke requires very little of the available
energy to fire the spark plug. The remaining energy will be used as required by
the cylinder on the compression stroke. The same process is repeated when the
cylinders reverse roles.

Because of the direction of current flow in the primary winding and thus, in
the secondary winding, one plug fires from the centre electrode to the side
electrode while the other fires from side electrode to centre electrode.

i1t is possible in a no load condition for one plug to fire even though the
spark plug lead from the same coil is disconnected from the other spark plug.
The disconnected spark plug lead acts as one plate of a capacitor, with the
engine being the other plate. These two "capacitor plates" are charged as a
current surge {(spark) jumps across the gap of the connected spark plug. The
"plates" are then discharged as the secondary energy is dissipated in an
oscillating current across the gap of the spark plug still connected.
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EMK.2 - Q CAM ANGLE SENSOR

The cam angle sensor consists of a baseplate and insulated cover mounted on
the left hand end of the cylinder head, containing two electronic sensors, and a
reluctor disc and vane driven by the exhaust camshaft.

A single vane on the back of the reluctor disc, passes through a hall effect
sensor mounted at the bottom of the cam angle sensor, and produces a square wave
signal ('sync-pulse') once every two crankshaft revolutions toé provide a timing
reference for the injection sequence.

A magnetic (reluctance) pick-up at the rear of the cam angle sensor, detects
the grooves in the periphery of the reluctor wheel, and enables the ignition
module, by measuring the time interval between these pulses, to interpret engine
speed. Twelve grooves are provided for this purpose, with positional reference
pulses provided by the doubling up of grooves at diametrically opposite points on
the disc, which results in one reference pulse every crankshaft revolution.
These signals are used to provide electronic spark timing (EST) data.

puring cranking, and at engine speeds below 800 rpm, the ignition module
(part of the ignition coil pack) controls ignition timing based only on engine
speed, but at higher speeds, the ECM takes over control of EST.

Sensor

Magnetic
pick up

Reluctor disc

Hall effect sensor

EMK.? - R IGNITION MODULE & HT COILS

The ignition module and HT coils are mounted as a unit at the left hand side

of the engine bay. Each coil provides the spark for two plugs simultaneously.
The ignition module monitors the cam angle sensor signals and sends
reference signals to the ECM so that correct spark and fuel injector control can
be maintained during all driving conditions. During cranking, the ignition
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module monitors the 'sync-pulse' to begin the ignition firing sequence and below
800 rpm the module controls spark advance by triggering each of the two coils at
a pre-determined interval based on engine speed only.

Boseplate

Ignition coils

Spark plug no. 2

Above 800 rpm the ECM controls the spark timing (EST) and compensates for all
driving conditions. The ignition module must receive a 'sync-pulse' and then a
cam angle signal in that order to enable a spark to be generated and the engine
to start.

EMK.2 - S ELECTRONIC SPARK TIMING (EST)

The electronic spark timing function is incorporated into the ECM 'Mem-Cal’
cartridge. The ignition module sends a square wave signal, generated from the
camshaft sensor pulses, to the ECM which interprets engine speed and crankshaft
position. While the engine is being cranked, the ignition module controls spark
timing. This is referred to as Bypass Timing Mode because the ignition meodule
'pypasses' the ECM. When engine speed exceeds 800 rpm the ECM applies a 5 volt
signal to the module which then switches spark timing control from the module to
the ECM.

In this mode the ECM uses various sensor inputs to determine the optimum
ignition timing and sends a square wave signal to the ignition module which then
triggers the ignition coils.

If a fault is detected in the EST circuit, a trouble code will be set, and
the ignition module will switch into bypass mode to enable the engine to continue
running, albeit with reduced performance.

EMK.2 - T ELECTRONIC SPARK CONTROL (ESC)

This system comprises an engine 'knock' sensor mounted in the right hand side
of the cylinder block, and an ESC module which is incorporated into the ECM
'Mem-Cal' cartridge. :

The ignition timing required for optimum performance can lead, under certain
operating conditions, to detonation of the fuel mixture in the combustion
chamber, causing excessive heat and pressures and a characteristic 'knocking'
noise. If allowed to continue unchecked, major engine damage can occur. The ESC
system allows the engine to adhere as closely as possible to the optimum ignition
timing without a damaging level of detonation. When the knock sensor detects the
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onset of detonation, the ECM retards ignition to a safe level, and then
progressively advances ignition until detonation is again detected and the cycle
repeats.

Knock Sensor

The knock sensor is mounted in the cylinder block and is able to identify the
detonation ‘knocking’ noise and produce an AC output voltage which increases
with the severity of the knock. The ECM monitors this signal and adjusts the
electronic spark timing (EST) as necessary to reduce detonation to a safe level.

EMK.2 - U POSITIVE CRANKCASE VENTILATION

A positive crankcase ventilation (PCV) system is used to provide complete
scavenging of the crankcase vapours. Fresh air from the air cleaner is supplied
to the crankcase, where it mixes with blow-by gases, before being drawn into the
intake plenum chamber to be consumed by normal combustion.

The system comprises of a PCV valve fitted into the right hand end of the
camshaft cover, and connected to the intake plenum chamber, and an oil seperator
located at the left hand end of the camshaft cover, with connections to the cam
cover, crankcase and air intake trunking.

PCV Valve

The PCV valve is a spring loaded needle-type valve pressed into the right
hand end of the camshaft cover. A hose connects the valve with the right hand end
of the intake plenum chamber. When the engine is stopped, the spring acts to keep
the valve closed and prevent any oil/air mixture entering the plenum and causing
difficulty in starting.

Coil spring
S Gy 5l
To From crankcase
p).emnn< ‘ = ~y via cam cover
~ N et |

Needle valve
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With the engine running, the negative pressure in the intake plenum opens the
valve and draws blow-by gases into the engine. At idle, when intake vacuum is
nigh, the needle valve restricts the flow of gases to maintain idle quality. As
the throttle opening is increased, and intake plenum vacuum decreases, the needle
valve allows a greater degree of purging to take place, until as boost pressure
is developed, and plenum pressure starts to become positive, the valve shuts
under spring pressure. Purging then takes place via the oil seperator.

0il Seperator
The oil seperator is mounted on a bracket at the left hand end of the cam

cover, and is connected between the cam cover and the intake trunking, downstream
of the air cleaner. At high engine speeds, when pressure in the intake hose is
negative, or if abnormal crankcase pressure should arise, fumes from the engine
pass through the oil seperator into the intake trunking to be consumed by
combustion. A labyrinth of perforated plates and filters within the seperator,
ensures that oil particles are seperated out from the blow-by gas, and returned
to the sump via a hose connected to the bottom of the unit. A non-return valve in
this drain hose ensures that no oil can be forced up from the sump into the
seperator.

I preather connection
to air intake

Pilters
S

. ; i 0il return
rom ump
crankcase JI- a8 8 i \trgasnon—
via cam ®@ o 8 9 \ return valve
cover / o 3

77

- Perforated

plates

EMK.2 - V_EXHAUST GAS RECIRCULATION

The exhaust gas recirculation (EGR) system is used to lower NOx (nitrous
oxide) levels caused by high combustion temperatures. A vacuum operated diaphragm
valve is used to feed small amounts of exhaust gas back into the intake plenum
chamber in order to reduce combustion temperature. Too much recirculation would
result in poor combustion.

The EGR valve is mounted on the left hand end of the intake plenum chamber,
and controls the flow of exhaust gas in a pipe connecting the exhaust manifold
with the plenum. The diaphragm valve is normally held closed by spring pressure,
and is opened by the application of vacuum to the top of the diaphragm. The
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into plenum

EGR vacuum
solenoid valve

vacuum line is controlled by a solenoid valve (mounted on the left hand
wheelarch), itself switched by the E.C.M.. The E.C.M. energises (opens) the
solenoid valve, to permit the throttle edge ported vacuum signal to be applied to
the E.G.R. valve and allow exhaust gas to recirculate, under the following
conditions:

- above a specified coolant temperature

- throttle opening above idle

- engine speed above idle

- MAP indicating engine under load

- above a certain vehicle speed

- above a certain manifold air temperature (MAT)

EMK.2 - W _TURBO BOOST CONTROL

In order to allow the turbocharger characteristics to be tuned for good
mid-range response without excessive boost pressure being delivered at high
engine speed, the turbocharger turbine housing incorporates a wastegate valve,
which, when open, diverts a proportion of the exhaust gas away from the turbine.
The wastegate valve is operated by a spring/pressure casule which uses a coil
spring to hold the valve closed, and a diaphragm pressure chamber connected by
hose to the turbo compressor outlet, to oppose the spring, and open the valve at
a specified boost pressure.

A turbo boost control solenoid valve, located at the left hand side of the
engine bay, is connected into the turbo wastegate capsule control pressure line.
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When the solenoid valve is de-energised (closed), the control pressure line is
intact and the wastegate capsule controls maximum boost pressure to 0.41 bar (6.0
1b/in2). 1f the solenoid valve is energised {open), the wastegate capsule
control pressure line is vented to atmosphere so that the capsule spring acts to
keep the wastegate closed, with boost pressure limited only by the engine control
system.

The solenoid valve functions as a frequency valve, which is pulsed many times
a second by a square wave signal of constant frequency but varying pulse width
(Pulse Width Modulation). The proportion of time for which the valve is
energised controls the amount of 'extra' boost that may be developed before the
wastegate opens. At engine speeds below 2,900 rpm, the control pressure line is
intact, with boost limited by the capsule to 0.41 bar (6.0 1b/in2),

At engine speeds above 2,900 rpm with throttle openings greater than 25%, the
solenoid valve pulse width is modulated to allow boost pressure to rise in
proportion to throttle opening, up to a maximum of 0.65 bar (9.6 1b/in2) at full
throttle.

Under wide open throttle transient conditions, a short duration of overboost
may occur. As an engine safequard, in case of a boost control system failure,
the ECM will switch off the injectors if boost pressure in excess of 0.92 bar
(13.5 1b/in2) is detected for more than 0.5 second. All quoted pressures are
approximate and at sea level. .

Note that because the ECM monitors boost pressure via the MAP sensor, maximum
boost pressure is controlled to absolute values which are independent of
atmospheric pressure. For this reason, the maximum readings of the boost gauge in
the instrument panel will tend to rise with increasing altitude and decreasing

Boost control
frequency valve

Air

filter ””,,,n«Art_,,_,,
housing

To air intake trunking

From wastegate capsule

atmospheric pressure. i.e. the engine receives the same boost regardless of
atmospheric pressure, whereas the gauge displays boost pressure relative to
atmospheric.
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EMK.3 - A ELECTRONIC CONTROL MODULE

1f the diagnostic procedures call for the Electronic Control Module (ECM) to
be replaced, first check that the correct ECM/Mem-Cal assembly is fitted by using
the 'Tech 1' tool to check the PROM ID. On the Lotus Elan, the ECM is serviced
only as a complete assembly, including the Mem-Cal cartridge. The Mem-Cal is not
serviced as a separate item, but only as part of the sealed ECM assembly. The
Mem-Cal access cover on the ECM is sealed at the factory, and if the seal is
broken, the engine warranty is invalidated.

Caution: To prevent internal ECM damage, the ignition must be "OFF" when
disconnecting or reconnecting power to ECM (for example, battery cable, ECM
pigtail, ECM fuse, jumper cables, etc.). The ignition should be "OFF" for at
least 10 seconds before disconnecting power to the ECM so the IAC valve has
time to move to its 'park' position.

Replacement of ECM/'Mem-Cal’' Assembly

1. Ensure the ignition is switched off for at least 10 seconds before
disconnecting the negative battery lead.

2. On left hand drive cars: From within the driver's footwall, slacken the two -
retaining nuts to allow the ECM to be tilted clear of the mounting bracket
slots, and withdraw the unit from the bracket. Unplug the two harness
connector blocks from the ECM and remove the unit from the car.

LHD Cars

Rubber mounting bush~7r—

ECM mounting bracket

Retaining nuts

On right hand drive cars: Release the glovebox stop bracket to allow the
glovebox to swing down fully, or withdraw the pivot pins and remove the
glovebox completely.

T
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2. On left hand drive cars: From within the driver's footwell, slacken the two -
retaining nuts to allow the ECM to be tilted clear of the mounting bracket
slots, and withdraw the unit from the bracket. Unplug the two harness
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On right hand drive cars: Release the glovebox stop bracket to allow the
glovebox to swing down fully, or withdraw the pivot pins and remove the
glovebox completely.
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slacken the two retaining nuts to allow the ECM to be tilted clear of the
mounting bracket slots, and withdraw the unit from the bracket. Unplug the
two harness connector blocks from the ECM and remove the unit from the car.

RHD Heater Cars

ECM
mounting
bracket

Rubber bush

Retaining
nut

RHD Air Conditioned Cars

ECM
mounting —
bracket

Rubber bush

%\
Retaining nut

3. To refit the ECM, locate the studs on one side of the unit into the rubber
pushes in the bracket, locate the remaining studs in the slots and fix in the
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mounting bracket with the two nuts. Fit the harness connectors, and
reconnect the battery.

Functional Check
Turn on ignition and enter diagnostics. Code 12 should flash at least 3

times (if no other codes are present). This indicates that the ECM/Mem-Cal
assembly is installed and functioning correctly.

1f trouble code 51 is displayed, or if the ’'check engine’ light comes on
constantly with no codes, the ECM should be considered defective and replaced.

EMK.3 - B ENGINE COOLANT TEMPERATURE SENSOR

The coolant temperature sensor is fitted in the thermostat housing on the
left hand end face of the cylinder head.

A 'Tech 1' scanner tool displays the engine temperature in degrees Celsius.
After the engine is started, the temperature should rise steadily to about 82°C
(‘S then stabilise when the thermostat opens. If the engine has not been run for

’ several hours (overnight) the coolant temperature and MAT temperatures should be
close to each other. A fault in the coolant sensor circuit should set a Code 14
or 15. The code charts in section EMK.4 also contain a chart to check for sensor
resistance values relative to temperature. )

Coolant
Temperature — Apply

' Sensor thread
R - ! e sealant

To Replace
4 Drain sufficient coolant to empty the thermostat housing, release the

-~ electrical connector and unscrew from the housing.
Note: Take care when handling the sensor as any damage may seriously affect
the operation of the engine management system.
gefore refitting a sensor, apply thread sealant to the thread, (pre-applied
on a new sensor) carefully fit into the thermostat housing, and torque tighten to
20 Nm (15 Llbf.ft). Refit electrical connector and refill with the approved

coolant mixture.

EMK.3 -~ C MASS AIR TEMPERATURE (MAT) SENSOR

The MAT sensor is fitted into the inlet of the intake plenum chamber.

A 'Tech 1' scanner tool displays the temperature of the air entering the
engine, which should be close to ambient air temperature when engine is cold, and
rise as engine bay temperature increases. I1f the engine has not been run for
several hours {overnight), the readout of MAT sensor temperature and coolant
temperature should be close to each other. A failure in the MAT sensor circuit
should set a Code 23 or 25. The code charts in section EMK.4 also contain a

(;; chart to check for sensor resistance values relative to temperature.
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MAT
_sensor —

Teflon tape

To Replace
Unplug the electrical connection and unscrew the sensor from the plenum

chamber.
on re-fitting, apply 1} turns of teflon tape to the threads of the sensor,
and torgue tighten to 20 Nm (15 1bf.ft).

EMK.3 - D MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR

The MAP sensor is fitted in the engine bay at the centre top of the cabin
front bulkhead, beneath the windscreen landing.

A 'Tech 1' scanner tool displays manifold pressure in kPa and MAP sensor
signal voltage. Low pressure (high vacuum) displays a low voltage while a high
pressure (low wvacuum) displays a high voltage. A failure in the MAP sensor
circuit should set a Code 33 or 34 and using the applicable trouble code chart
(section EMK.4) will lead to the cause of the problem. A Code 33 may be set 1f a
rough or unstable idle exists.

For access to the MAP sensor, release the two screws securing the mounting
plate to the front bulkhead, and withdraw. Disconnect the electrical and pressure
hose connections.

MAP sensor -~‘§“‘-~“

Mount ing
bracket

v I S e ] o - - - S
Air Connector //
filter socket ’dﬂ;ﬂM“’ﬂ*HF’,ﬂfﬂHl#ﬁﬂ*p’#‘#ﬂ_”’—_’ﬁmﬂlﬂ_ s
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Circuit Description

The MAP sensor is a solid state sensor which is provided with a 5 volt
reference source and an earth, and produces an output signal voltage to indicate

intake manifold pressure.

MAP SENSOR

A3 C

MANIFOLD
ABSOLUTE
PRESSURE
(VACUUM)

{3

Tse——— CR11G

ECM

—— UQVIF

c1a

—AMN— 5 v rer

&

(S]]

MAP SIGNAL

7O COOLANT SENSOR AND

v

A1l

l SENSOR

_ CO-POTENTIOMETER ‘

= GROUND

Diagnostic Chart - MAP

1.

|u

BAROMETER) AND APPROX. 2
DOES IT?

IGNITION 'ON', ENGINE 'OFF'
'"TECH 1' TOOL SHOULD INDICATE ATMOSPHERIC PRESSURE (COMPARE WITH A

.5 VOLTS.

L

START ENGINE (SEE NOTE 2

ACCORDANCE WITH CHART.
IS IT?

)

DISCONNECT VACUUM HOSE FROM MAP SENSOR
CONNECT A HAND VACUUM PUMP TO MAP SENSOR

APPLY VARIOUS VACUUMS TO THE SENSOR AND
NOTE OUTPUT VOLTAGE. SHOULD BE IN

CHECK WIRING BETWEEN
MAP SENSOR & ECM.
IF WIRING OK, REPLACE

SENSOR.

IF READING STILL
INCORRECT,

REPLACE ECM

==

FOR LEAKAGE OR RESTRICTION.

NO TROUBLE FOUND. CHECR SENSOR HOSE

ENSURE

HOSE SUPPLIES VACUUM ONLY TO SENSCOR

Vacuum (kPa)

0
20
40
60

CHECK SENSOR HOSE AND

CONNECTIONS FOR LEAKAGE OR
RESTRICTION.
FOUND, REPLACE MAP SENSOR

IF¥ NO FAULT

Output Voltage

2.3 to
1.6 to
1.2 to
0.7 to

O = = N
[UelaF="0e U]

Clear codes, confirm closed loop operation and no check engine light.

1001 /0 1
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Test Description
Numbers below refer to underlined numbers on the diagnostic chart.

1. Checks MAP sensor output voltage to the ECM. This voltage, without engine
running, represents barometer reading to the ECM. Comparison of this BARO
reading with a known good vehicle with the same sensor may identify a faulty
MAP sensor. Readings should be within * 0.4 volts.

2. Checks that the output voltage varies correctly with pressure. Upon applying
vacuum to the sensor, the change in voltage should be instantaneous. A slow
voltage change indicates a faulty sensor.

NOTE: The engine must be running in this step or the 'Tech 1' will not
indicate a change in voltage. It is normal for the Check Engine light to come
on and for the system to set a Code 33 during this step. Make sure the code
is cleared when this test is completed.

3. Check vacuum hose to sensor for leaking or restriction. Ensure no other
vacuum devices are connected to the MAP sensor.

EMK.3 - E CO POTENTIOMETER

The CO potenticmeter is a variable
resistor, the adjustment of which ,
controls the base setting of the air/ CO potentiometer
fuel ratio. The potentiometer is Right Hand
located ahead of the glovebox (RHD) Drive Heater
or by the ECM in the driver's
footwell (LHD)}.

To Adijust
1. With the air conditioning and all

electrical ancillaries switched off,
run the engine up to normal operating
temperature as indicated by the
switching on of the engine cooling
fans.

Left Hand Drive

Right Hand Drive A.C.

qu\d%g;

il

.\ua

CO potentiometer CO potentiometer
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2. connect an exhaust gas analyser to measure C0 level at the tailpipe, and
record the reading at idle when the cooling fans have cycled off.
specification = 1.0% t 0.5%

3. If necessary, prise off the anti-tamper cap protecting the CO potentiometer
adjustment screw, and adjust to achieve specification.

4. Wait until the fans have cycled on and off again before rechecking CO
reading, and adjusting further if necessary.

5. Fit a new anti-tamper cap (Al00E6152) over the adjustment screw, and refit
the glovebox.

EMK.3 - F THROTTLE POSITION SENSOR (TPS)

The throttle position sensor is fitted to the rear end of the throttle
spindle on the primary throttle body.

A 'Tech 1' scanner tool displays throttle position in volts. The 'Tech 1'
tool should display 0.4 volts with the throttle closed (as at idle) and ignition
"ON". Voltage should increase at a steady rate as the throttle opens. Voltage
should be near 4.0 volts at wide open throttle (WOT).

The electronic control module (ECM) has the ability to auto-zero the throttle
position sensor (TPS) voltage if it is below 0.66 volts. This means that any
voltage less than 0.66 V will be determined by the ECM to be 0% throttle. 'Tech
1' tools also have the ability to display the throttle angle and should display
0% when the throttle is closed, and increase smoothly to near 100% at WOT. A
failure in the TPS or circuit should set a Code 21 or 22.

To_ Remove
Unplug electrical connector, release the two fixing screws and withdraw the

sensor from the end of the throttle spindle.

To Replace
Fit the sensor on to the end of the throttle spindle, and retain with the two

fixing screws. Select 'TPS' on the ‘Tech 1' tool and adjust the position of the
switch to obtain a 0.4 V reading before tightening the screws to 2.0 Nm (18

1bf.in)

Throttle
Position
Sensor

Rear Side
of Engine

HIiN 10QN Page 7



7\

EMK.3 - G VEHICLE SPEED SENSOR {VSS)

The vehicle speed sensor is incorporated into speedometer head.

A 'Tech 1' scanner tool MPH display should closely match the speedometer
reading with the drive wheels turning. A failure in the vehicle speed sensocor
(VSS) circuit should set a code 24.

Retaining Vehicle
speed
sensor

Printed
circuit

Retaining screw

To Replace .
Remove the access panel from the top of the instrument binnacle. The V88 is a

small black rectangular module fixed to the top rear of the speedo head. Pull off
the printed circuit connector from the top of the VSS, and use a small cranked
cross head screwdriver to release the single central recessed fixing screw.

EMK.3 - H POWER STEERING PRESSURE SWITCH (PSPS)

Front view of
power steering

purp

The PSPS is a normally open switch
on the power steering pump, which is
closed by high pump pressure, enabling
the ECM to command more IAC valve
opening and prevent engine stalling.

- a switch that will not close, or an
open circuit in the supply line may
cause engine stalling when steering
loads are high.

- a switch that will not open, or an Power
earthed supply line may affect idle V// Steering
quality, and prevent the A/C relay y Pump
energising. ﬂ///‘ pressure
Switch

Circuit Description

terminal

® (e {o— (e~ BU10L ———Ez ECM

CFHC LHERC ECMHC1S

POWER STEERING
PRESSURE SWITCH
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Diagnostic Chart - PSPS

WITH ENGINE IDLING, 'TECH i' SHOULD
DISPLAY PSPS TC BE CPEN. DOES IT?

]Z‘EEI o]
1.

TURN STEERING TO FULL LOCK . DISCONNECT PSPS
'"TECH 1' SHOULD DISPLAY . 'TECH 1' SHOULD DISPLAY
PSPS TO BE CLOSED. OPEN SWITCH.
DOES IT? DOES IT?

‘ [ YES | | YES ]

p—

i | psps CIRCUIT OK | . DISCONNECT PSPS LEAD FAULTY

Oy . EARTH ECM LEAD SWITCH
' 2. "TECH 1' SHOULD DISPLAY

SWITCH CLOSED. NO
DOES IT?

] SHORT CIRCUIT

OR FAULTY ECM
YES | NO |

FAULTY CONNECTION OPEN CIRCUIT
OR _SWITCH OR_FAULTY ECM

Test Description

1. cChecks to determine if supply lead is shorted to ground.
2. This should simulate a closed switch.

s EMK.3 - 1 FUEL CONTRCL SYSTEM

Some failures in the fuel system will result in a condition where the "Engine
Cranks But Won't Run®. If this condition exists, see chart EMK.4 - 3. This
chart will determine if the problem is caused by the ignition system, ECM or fuel
pump circuit. If it is determined to be a fuel problem, Chart EMK.4 - 5 or EMK.4
- 7 should be used. This includes the injectors, pressure regulator, fuel pump
and fuel pump relay. The fuel system wiring schematic diagram is covered on the
facing page of Chart EMK.4 - 5.

WARNING: - Safety Precautions

i) To minimise the risk of fire and personal injury, relieve the fuel system
pressure before servicing the fuel rail or any related component. See 'Fuel
Pressure Relief Procedure' below.

ii) To reduce the possibility of sparks occurring when a fuel line is
disconnected, or when fuel vapour is present, the negative battery cable
should be disconnected.

o iii) When fuel lines are disconnected, absorb escaping fuel under residual
‘L( pressure in an absorbent cloth and dispose of safely.
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Fuel Pressure Relief Procedure
This procedure should be used prior to disconnecting any part of the fuel
line except the unpressurised return line.

- Trip the inertia switch (RHD: in battery compartment; LHD: behind left hand
speaker trim panel) to disconnect the fuel pump feed, and start the engine.

- After the engine stops from fuel starvation (crank for at least 60 secs if
non starter), crank the engine for at least 5 secs to reduce remaining fuel
pressure. Disconnect the negative battery cable.

- Fuel connections may now be opened using a shop towel for protection from any
residual fuel pressure, and to absorb the small amount of fuel escaping from
the fuel lines.

EMK.3 - J FUEL PUMP

To-establish if fuel pump performance is satisfactory, proceed as follows:

Tools Required: - Fuel pressure test gauge TQ00T0899
- Fuel pressure test hose T000T1083

1. WARNING: Relieve system fuel pressure as detailed in section EMK.3 - I.

2. Use a shop towel for protection from any residual fuel pressure, and to
absorb the small amount of fuel escaping as the fuel feed line connection to
the fuel rail inlet pipe is released at the back of the engine using two
spanners.

Fit test hose TCQOT1083 between the feed line and fuel rail inlet pipe.

3. Connect fuel pressure gauge TO00TO0899 to the adaptor in the test hose. Bleed
the gauge during the two second period for which the pump runs after
switching on the ignition. Repeat as necessary, noting that the ignition
must be switched off for five seconds before the pump will again run for two
seconds after switch on.

Pressure gauge TO00T0899

Test hose T000T1083

Fuel rail
inlet
connector
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into the tank aperture and smear the inside surface with engine ocil before
fitting the pump assembly and retaining with the threaded ring. Ensure the
pump is orientatéd as shown before tightening the ring as fully as possible
by hand. Mark the position of the ring, and use a hardwood or plastic drift
and a mallet to further tighten the ring a } turn. Recheck orientation after
tightening.

Retaining ring

Orientation of pump

-/

Lubricate inside’
SN surface of
rubber gasket

2. Push on the fuel feed and return pipes, mate the electrical connector plug,
and connect the earth lead.

3. Refit the fuel pump access panel and roof stowage compartment floor.

EMK.3 - K FUEL RAIL, PRESSURE REGULATOR & INJECTCRS

The system operates, with the engine running, in an acceptable pressure range
of 211 - 379 kPa (30.5 - 55 lb/sq.in) depending on engine conditions. If the
pressure is too low, poor performance could result. If the pressure is tooc high,
poor idle guality could result. Check CO emissions and potentiometer adjustment.
Chart EMK.4 - 5 and EMK.4 - 7 should be used to diagnose fuel pressure
irregularities.

Important: When servicing any part of the fuel rail assembly, take care to
prevent dirt and other contaminants from entering the fuel passages. Fittings
should be capped, and holes plugged during servicing.

Fuel Rail & Injectors

Before removing the fuel rail assembly, it is recommended to use a spray type
engine cleaner such as AC Delco X-30A following package instructions to help
prevent dirt ingress into the open ports of the assembly.

1. WARNING: Relieve system fuel pressure as detailed in section EMK.3 - 1.

2. Use an airline to blow any dirt from arocund the injectors, and disconnect the
electrical plug from each injector. If necessary, use an open ended 14 mm
spanner as a lever to release the injector connector plugs.
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Release the pressure sensing hose from the top of the regulator vaive. Using
a back up wrench to prevent the fuel rail outlet from turning, release the
fuel return pipe from the right hand end of the rail. Use a shop towel to
absorb any escaping fuel.

Pull off the clips securing each injector to the fuel rail, and remove the
two bolts securing the rail to the manifold. Carefully push the rail off the
injectors, whilst holding the injectors in the manifold. Remove the
injectors from the manifold.

Caution: Take care to prevent damage to the injector electrical connector
sockets and injector spray tips. Each fuel injector is serviced only as a

complete assembly, and since it is an electrical component, must not be
immersed in any cleanser.

Injector to fuel rail clip

Fuel rail Electrical connector socket

'0' ring seal

'0' ring seal
Fuel injector

;:/l[/f7///

yozgi Cylinder
in e head
manifold ——"

%

IAC valve channel r”"”*—’f

VIV

To remove the fuel rail, use a back up wrench to prevent the fuel rail inlet
connector from turning, and release the fuel inlet pipe from the rail. Use
an absorbent cloth to scak up any escaping fuel. If necessary, remove the cam
cover for improved access. Withdraw the rail and pressure requlator valve
assembly.

Note: Do not attempt to remove the fuel inlet adaptor from the front end of
the rail, since it is retained by staking of the rail end.

Before re-assembly, fit new 'O' rings to the top and bottom of each injector
and lubricate with red silicone rubber grease. Fit new injector retaining
clips to each injector. Renew the fuel rail inlet connection '0' ring and
lubricate with rubber grease.

Feed the fuel rail into position, and ccnnect the fuel inlet pipe using a
back up wrench to prevent the inlet connection turning whilst torque
tightening to 30 Nm (22 1bf.ft).

Carefully fit the four injectors into the fuel rail, and check that each
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retaining ¢lip is fully engaged in its machined slot. Position the
electrical connectors uppermost. Carefully fit the four injectors into their
inlet manifold bores, and press in until the rail fixing holes are aligned
with those in the manifold. Fit and tighten the two bolts.

9. Connect the fuel return and pressure sensor lines to the pressure regulator.

10. Plug in each fuel injector electrical connector. Energise the fuel pump and
check for leaks.

Pressure Regulator
Check using chart EMK.4 - 7. The valve may be removed with the fuel rail 'in
situ', but first carry out the 'Fuel Pressure Relief Procedure' in EMK.3 - I.
Disconnect the fuel return pipe and pressure sensing hose. Remove the single
Torx screw retaining the valve and carefully withdraw the valve from the rail.
Before replacing the valve assembly, renew the sealing ring on the valve
spigot, and lubricate with silicone rubber grease. Carefully push the wvalve
spigot into the fuel rail, and retain with the fixing screw.

Injector Balance Test

The injector balance tester is a tool contained within the fuel injection
diagnostic kit T000T0899 which 1is used to turn an injector on for a precise
period of time, thus spraying a measured amount of fuel into the manifold. This
causes a drop in fuel rail pressure which can be recorded and compared between
each injector. Any injector with a pressure drop that is 10kPa (or more) greater
or less than the average drop of the other injectors should be considered faulty

and replaced.

1. Allow an engine cool down period of 10 minutes to aveoid irregular readings
due to 'hot scak' fuel boiling.

2. WARNING: Relieve system fuel pressure as detailed in section EMK.3 - I.

3. Use a shop towel for protection from any residual fuel pressure, and to
absorb the small amount of fuel escaping as the fuel feed line connection to
the fuel rail inlet pipe is released at the back of the engine using two

spanners.
Fit test hose TO0DT1083 between the feed line and fuel rail inlet pipe.

4. Connect fuel pressure gauge TO0O0T0899 to the adaptor in the test hose. Bleed
the gauge during the two second peried for which the pump runs after
switching on the ignition. Repeat as necessary, noting that the ignition
must be switched off for five seconds before the pump will again run for two
seconds after switch on.

5. Switch ignition-off for at least 10 seconds to complete ECM shutdown cycle.
Connect injector tester (part of kit T000T0899) to no.l injector.

6. Turn on ignition, and record steady fuel pressure reading. (1f reading is
not steady, refer to chart EMK.4 - 7.)

7. Energise the tester once, and note pressure drop at lowest point (disregard
any slight pressure increase after drop hits low point). By subtracting this
second pressure reading from the initial pressure, the individual pressure
drop may be calculated.
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Transfer the tester to the other injectors in turn and repeat step 7
recording the readings. Good injectors will record virtually the same
pressure drop. Retest any injector that has a pressure difference of 10 kFPa
from the average of the other 3 injectors. Replace any injector that fails
the retest.

Test gauge
TQO0TOB99

Test hose
TO0OT1083

No.l injector

Injector tester
(part of TO00T0899)
Connect to battery
Not used in this test

CAUTION: The entire test should not be repeated more than once without
running the engine to prevent floocding. (This includes any retest on faulty
injectors.}

EMK.3 - I SECONDARY THROTTLE VALVE CONTROL

The system consists of the four throttle valves mounted in the lower intake

manifold, a vacuum operated actuator with reservoir, a vacuum solenoid valve, and
a control circuit within the ECM.

Test Description:h Numbers below refer to underlined numpers on the diagnostic

chart.

1. If sufficient vacuum is not available at the solenoid valve, the system will
not function corrxectly.

2. With the ignition 'on' and the engine not running, the solenoid should be
de-energised and closed. Vacuum should not be able to pass to the actuator.

3. With the diagnostic terminal grounded, the ECM should ground the control
circuit to energise the solenoid and allow vacuum to pass to the actuator.

4. This step checks the ability of the actuator to move the linkage.

5. This step, and the following steps, checks for circuit continuity.
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Diagnostic Chart - Secondary Throttle

l; . DISCONNECT VACUUM SUPPLY HOSE FROM ACTUATOR, AND CONNECT VACUUM GAUGE
TO HOSE.
. WITH ENGINE IDLING, VACUUM SHOULD BE 10" HG MINIMUM.
I8 IT?
s
2; . CONNECT VACUUM PUMP WITH GAUGE TO MANIFOLD SIDE OF SOLENOID. REPAIR
. IGNITION 'ON', ENGINE 'OFF'. VACUUM
. APPLY VACUUM. LINKAGE SHOULD NOT MOVE. CONNECTION

DOES IT?

]:Ec[::[

‘L.J

. USE TECH 1 TO ENERGISE VAC. SOL. VALVE.
. APPLY VACUUM AGAIN. LINKAGE SHOULD MOVE. . REPEAT TEST.

. UNPLUG VSV CONNECTCR

DOES IT? . DOES LINKAGE MOVE?
NO [ No ]
4. }. CONNECT VACUUM PUMP NO CONTROL CKT REPLACE
DIRECTLY TO ACTUATOR PROBLEM SHORTED TO SOLENQID
AND APPLY VACUUM. FOUND GROUND OR
. DOES LINKAGE MOVE? : FAULTY ECM
[ mo ]
HOSE LEAKING 5. |. UNPLUG SOLENOID ELECTRICAL CONNECTOR.
LINKAGE BINDING . IGNITION 'ON', ENGINE 'OFF'.
FAULTY ACTUATOR . USE TECH 1 TO ENERGISE VAC. SOL. VALVE.
. _CONNECT TEST LIGHT ACROSS HARNESS TERMINALS.
LIGHT ON | LiGHT oFF [
FAULTY PROBE IGNITION FEED CKT WITH A
SOLENOID TEST LIGHT CONNECTED TO GROUND.
!
LIGHT ON | LIGHT OFF |
]
. CONTROL CKT FAULTY REPAIR OPEN
. FAULTY CONNECTION AT ECM IN 12 VOLT
. ECM FAULTY IGN. CKT.
Page 16 1991/ 01



(

D) Lows Serviee Now _ EVKS
N

Secondary Throttle Schematic Diagram

SECONDARY AIR VALVES (NORMALLY OPEN)
{1 FOR EACH CYLINDER)

'/'/

&%

——a MANIFOLD VACUUM

N.C.
E— ECM
SECONDARY
INTAKE AIR
VACUUM ACTUATOR ke CONTROL SOLENOID SECONDARY
VSV EQUIPMENT N nestt THROTTLES
FUSE # A10 s SOLENOID DRIVER
— <O o—— )— wutow —I A4 —o/oj_
"TOIGNITION MHC1S =
- TSWITCH

EMK.3 - M IDLE AIR CONTROL (IAC) VALVE

A 'Tech 1' scanner tool will display idle air control (IAC) valve position in
"counts' or steps. '3' steps indicates that the electronic control module (ECM)
is commanding the IAC valve to be fully extended to a fully seated position.
This condition is usually caused by a vacuum leak. The higher the number of
counts, the more air is being allowed to pass the IAC valve. If the IAC valve 1is
unable to control the idle speed within calibrated limits, chart EMK.4 - 9 (in
section EMK.4) should be used to diagnose the IAC system. Refer to 'Rough,
Unstable, or Incorrect Idle, Stalling' in the Symptoms Section EMK.6 for other
possibilities of the cause of idle problems.

The throttle by-pass screw on the throttle body is pre-set at the factory and
should require no adjustment. If necessary however, the screw may be resel as
follows:

1. Run engine to normal operating temperature and check that all electrical
loads including the cooling fans and a/c are off. Power down the ECM (switch
off ignition for at least 5 seconds) to reset the IAC valve.

2. sStart engine and idle for 30 seconds. Enter field service mode (fit bridging
plug TOOOTO909 or use 'Tech 1' tool), to set the IAC at the 20 count
position. .

3. Check ignition timing is 16° BTDC (see EMK.3 - N).

4. Remove the rubber plug from the top of the primary throttie body, and turn
the throttle by-pass screw to adjust idle speed to 950 rpm.

5. Check tailpipe CO reading is i - 13%. Adjust if necessary (see section
EMK.3 - E), and recheck idle speed.

6. Stop engine, and power down ECM to reset 1IAC valve. Exit field service mode.

7. Restart engine and recheck tailpipe CO.
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For schematic wiring diagram and diagnostic chart, refer te EMK.4 - 9 in
section EMK.4.

To Remove
1. Release the electrical connector, remove the two retaining screws and
withdraw the valve from the manifold.

2. Remove the mating spigot 'O' ring and discard.

Note: As the IAC valve is an electrical component, it must not be soaked in any
liquid cleaner or solvent, or damage may result.

To Replace
The IAC valve used on the Elan has a dual taper pintle. Check that any

replacement valve has the correct part number and pintle shape.
Before fitting a replacement IAC valve, the plunger should be fully retracted
to ensure that no damage is caused to the valve during installation:

1. carefully press the plunger inwards whilst 'wiggling' from side to side until
fully retracted. If too much force is applied to the pintle, the worm drive
mechanism may be damaged.

Press in fully whilst
wiggling side to side

: W@ <

2. Fit a new IAC valve '0' ring and lubricate with engine oil.

3. Clean the IAC valve sealing surfaces on the manifold and fit the valve in
position. Fit and tighten the two retaining screws to 3.4 Nm (30 1bf.in}.

4. Refit electrical connector, switch on the ignition and then switch off again.
This will cause the ECM to carry out an IAC valve reset, and park at 80
counts. If thisg is not done, the idle speed will be incorrect on initial
start up, until the IAC position is relearnt.
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EMK.3 - N DIRECT IGNITION

The ECM uses information from the MAP and coolant sensors in addition to rpm
to calculate spark advance as follows:

Low MAP Output Voltage = More spark advance
Cold engine = More spark advance
High MAP Output Voltage = Less spark advance
Hot engine = Less spark advance

Therefore, detonation could be caused by low MAP output or high resistance in
the coolant sensor circuit.

pPoor performance could be caused by high MAP output or low resistance in the
coolant sensor circuit.

If the engine cranks but will not run or immediately stalls, CHART EMK.4 - 3
must be used to determine if the failure is in the DI system or the fuel system.

If ‘the symptom is engine miss and the DI system is suspected, the following
diagnostic chart should be used.

Code 42: If Code 42 is set, the code chart in section EMK.4 must be used for
diagnosis. If the symptom is 'Engine Misses' and the ignition system 1is
suspected, the following diagnostic chart should be used.

Code 41: Code 41 is set if the engine speed signal is not received by the
ECM. Refer to the trouble code chart in section EMK.4.

Setting Timing
The base ignition timing is set by altering the position of the magnetic
pick-up reletive to the reluctor wheel, by rotating the cam angle sensor housing.

,,,,,

Cam angle sensor
housing clamp screw
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1, The engine should be running at idle, at normal running temperature (ccoling
fans cycled on and off) with the air conditioning and all ancillary equipment
(inc. cooling fans) switched off;

X8

Fit the bridging plug TO00T0909 into the ALDL connector {'Check Engine’
light will flash), or use the 'Tech 1' tool to enter field service mode.

3. Slowly raise engine speed over 2,000 rpm, and return to idle slowly to reset
the IAC valve at the 20 count position.

4. Connect a stroboscopic timing light tc no.l spark plug lead, and using the
timing marks on the front pulley, note the base ignition timing.
specification = 16° BTDC
If necessary, slacken the cam angle sensor housing clamp bolt, and rotate the
housing as required to achieve specification. Tighten the clamp bolt to 24
Nm (17 1bf.ft).

D.1. System Circuit

TOIGN. AND
"1 MODULE
A we abFrp ——» ECM
Dm:cﬂ}éGNlIlEO“ ENGINE
“Di* MODU 8 POSITON {5
SENSOR meas
ckFw C @— YUYIN —E' ENGINE POSITION
als Hlajfs fc o e |r o | 87a
4
1 IHCA2
= /
o~ YB1IL -
R3D . & -4 83 Ot GROUND
{: YR11K 4 85 [ REFERENCE SiGN,
IHEAY
N v {*® YGIIM | DS F passcantron
h (o— v11) m EST QUTPUT
TACHO IHCA4
TO ENG.
POS.SENSOR

Test Description: Numbers below refer to underlined numbers on the diagnostic
chart.

1. This checks for equal relative power ocutput between the cylinders. Any
injector, which when disconnected did not result in an rpm drop approxinmately
equal to the others, is located on the misfiring cylinder.

2. 1If a plug lead is faulty, the other plug on that coil may still fire at idle.
This step tests the system's ability to produce at least 25,000 volts at each
spark plug.

3. Check for ignition voltage feed to injector and for an open injector driver
circulit.

4. An injector driver circuit shorted to ground would result in the test light
"ON' steady, and possibly a flooded condition which could damage engine. A
shorted injector (less than 2 ohms) could cause incorrect ECM operation.
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@

Diagnostic Chaft - EST
1 ENGINE AT NORMAL OPERATING TEMPERATURE DISCONNECT IAC
MOMENTARILY DISCONNECT EACH INJECTOR CONNECTOR WHILE OBSERVING ENGINE RPM
NOTE ANY INJECTOR(S) NOT RESULTING IN AN RPM DROP
INSTALL INJECTOR TEST LIGHT IN INJECTOR HARNESS CONNECTOR WHICH DID KNOT
RESULT IN RPM DROP. LIGHT SHOULD BLINK.
DOES IT?
TeEs | [no ]
2 [.CHECK FOR SPARK WITH [LIGHT "oFF" | [STEADY LIGHT |
SPARK TESTER ON PLUG ]
WIRE FOR CYLINDER(S) |3 |.DISCONNECT INJ TEST |4 |.CHECK INJ DRIVER
o NOTED ABOVE WHILE LIGHT CIRCUIT WHICH HAD THE

.PROBE INJ HARNESS
CONN IGN FEED (RG10J)
TERMINAL AT INJ WITH
A TEST LIGHT TO GRND
. IGNITION ON

.LIGHT SHOULD BE ON
1S IT?

G I

CRANKING WITH
REMAINING PLUG WIRES
STILL CONNECTED
.SPARK SHOULD JUMP
TESTER GAP

.DOES IT?

| YES |

INSPECT SPARK

)

.IF CIRCUIT

STEADY LIGHT FOR A
SHORT TO GROUND

IS5 NOT
SHORTED, CHECK
RESISTANCE ACROSS
EACH INJECTOR IN THE
CIRCUIT

.RESISTANCE SHOULD BE

BETWEEN 1.8 AND 2.2
CHMS FOR EACH INJ
IS IT?

IF SINGLE INJECTOR
FAULT, CHECK CKT

PLUG FOR DAMAGE.
IF OK SUBSTITUTE

BETWEEN INJ & INJ
HARNESS CONN. FOR
OPEN OR SHORT TO
VOLTAGE (SHORTED

A KNOWN GOOD INJ
IF ENGINE STILL
MISSES SEE 'CUTS
OUT/MISSES' IN

o[

YES

| FAULTY ECM

SECTICN EMK.6

.SWOP PLUG LEAD

( INTERCHANGE) WITH
KNOWN GOCD LEAD BAND
RECHECK WITH SPARK
TESTER

.SPARK SHOULD JUMP
TESTER GAP

DOES IT?

CKT MAY DAMAGE ECM)
IF PAIRED INJECTOR
FAULT, CHECK ABOVE
PLUS CKTS UW1OR &
UY10T TO ECM. IF
CKTS OK, FAULT IS
IN ECM.

WITH STEP 1

REPLACE ANY INJECTOR
THAT MEASURES UNDER
1.8 OHMS AND RECHECK
FOR MISFIRE BEGINNING
AGAIN

BETWEEN CAVITY 'A'

REPAIR OPEN OR GROUNDED CIRCUIT
OF 3 TERMINAL
INJ HARNESS CONN. & INJ CONNECTOR

YES

[NO_|

REPLACE FAULTY
PLUG LEAD

CHECK FOR CORRCSION AT COIL
SECONDARY TERMINAL.
IF TERMINAL IS OK, THE IGN
COIL IS FAULTY.
IGN MODULE/COIL ASSEMBLY

I¥

REPLACE

C
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EMK.3 - O CAM ANGLE SENSOR

The cam angle sensor, mounted on the left hand end of the cylinder head,
contains the injector timing Hall effect sensor, and the ignition timing/engine
speed magnetic sensor.

To replace the complete cam angle sensor assembly, unplug the harness
. connector from each sensor, remove the single base housing clamping bolt, and
withdraw the assembly from the cylinder head. On refitting, engage the drive
tongue on the sensor with the offset slot in the end of the exhaust camshaft,
adjust the base ignition timing as above, and tighten the clamp screw to 24 Nm
(17 1bf.ft).

EMK.3 - P IGNITION MODULE & HT COILS

The ignition module and the two high tension coils are assembled as a sealed
unit which is serviced only as a complete assembly. If any of these components
are diagnosed as being faulty, (see section EMK.3 - N) the complete assembly must
be replaced.

Front lower
fixing bolt

Insulators
Longeron

Module baseplate

The assembly is mounted on a baseplate, itself secured to the chassis left
hand front longeron, at the left hand side of the engine bay with 3 fixing bolts
and insulated spacers. A separate lead is used to earth the baseplate. To remove
rhe unit, disconnect the 4 spark plug leads and the 3 harness connector sockets,
release the 3 fixing bolts and withdraw the assembly from the car.

®WMK.3 - O ELECTRONIC SPARK TIMING (EST)

The following is a brief description of each of the EST circuits:

Reference Signal Input Circuit YR11K

The cam angle sensor generates a signal to the ignition module which results
in a reference pulse (square wave signal) being sent to the ECM. The ECM
uses this signal to calculate crankshaft position, engine speed, and injector
pulse width. The engine will not start or run if this circuit is open or
grounded.
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Reference Ground - Circuit YB11lL

This wire is grounded through the module and insures that the ground circuit
has no voltage drop between the ignition module and the ECM which could
affect performance.

Bypass ~ Circuit YG11M

While the engine is being cranked, the ignition module controls spark timing.
This is Known as bypass timing mode because the ignition module 'bypasses'
the ECM. When the engine reaches 800 rpm, the ECM applies S volts to the
bypass circuit which switches spark timing control from the ignitio;nmodule
to ECM controlled electronic spark timing (EST). This switching action also
changes the resistance on the EST circuit, through the module to the ground,
as noted in the EST circuit description. If the bypass circuit is open or
shorted to ground, a code 42 will be set, and the ignition module will
operate in bypass timing mode. Bypass timing may cause poor performance and
reduced fuel economy, and the 'Check Engine' light will be 'ON', except as
noted in the EST circuit description.

EST - Circuit ¥Y1lJ

The ECM sends the electronic spark timing (EST) pulses to the lgnition module
on this circuit, and also monitors these pulses. This signal is similar to .
the ignition reference pulse square wave except that the ECM uses sensor
inputs to determine the pulse timing to control spark advance. When the
engine is below 800 rpm, the ignition module controls spark timing {(operating
bypass mode), and does not use the EST pulses.

The resistance to ground from the EST input through the ignition module is
less than 500 ohms in bypass mode, resulting in lower EST pulse voltage.

When the engine reaches 800 rpm, the 5 volt signal on the bypass circuit
switches the ignition module to EST mode. The resistance to ground through
the ignition module from the EST input increases to over 8000 ohms, resulting
in a higher EST pulse voltage.

1f the EST circuit is grounded, the EST pulse voltage will remain low after
the 5 volt bypass signal is applied (above B0O0 rpm), causing Code 42 to be
set. The engine will continue running in bypass mode with the 'Check Engine’
light 'ON'.

1f the EST circuit is grounded after the engine is running, the ignition
module will switch itself back to bypass timing after it sends a certain
number of reference pulses to the ECM with no corresponding return of EST
pulses. The engine will continue running if rpm is high enough and load is
low enough, with Code 42 set and the 'Check Engine' light TON'.

An open or grounded bypass circuit will have an effect on the EST pulse
voltage similar to a grounded EST circuit. The ignition module will not
receive the 5 volt bypass signal and will remain in or return to bypass mode.
The low resistance to ground in bypass mode will result in lower EST pulse
voltage, causing Code 42 to set and the 'Check Engine' light to be 'ON'. An
open EST circuit is only recognised by the ECM when the engine is cranking,
because the EST pulse voltage is expected to be low at that time, due to the
low resistance through the ignition module. With an open EST circuit, the
pulse voltage will be high while cranking. Code 42 will be set, the Ignit:on
module will operate in bypass mode, and the 'Check Engine’ light will be
'ON' .

If the EST circuit opens after the engine is running, the ignition module
will switch itself back to bypass mode after it sends a certain number of
reference pulses with no corresponding return of EST pulses. The ignitiocn
module will operate in bypass mode and the engine will remain running if rpm
is high encugh and load is low enough. However, the EST pulse. voltage will
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remain high, as expected, and the ECM will not recognise the open EST
circuit. The 'Check Engine' light will remain 'OFF', although bypass timing
may result in poor performance and reduced fuel economy. The ECM will
recognize the open EST circuit the next time the engine is cranked.

EMK.3 - R ELECTRONIC SPARK CONTROL {ESC)

The 'Tech 1' tool has two positions to help diagnose a problem in this

circuit. ‘Knock signal' is used to monitor the input signal from the Kknock
sensor. In this position, a 'YES' is displayed when knock is being detected and
a 'NO' when it is not. '‘knock Retard' displays how much the ECM is retarding

spark timing in crankshaft degrees.

Circuit Description

ECM

KNOCK SENSOR
KNOCK

SIGNAL
[:h—]———-(o——— UK11P B11 —EVV\/V\— 5V

The knock sensor is used to detect engine detonation and the ECM will retard
the electronic spark timing based on the signal being received. The circuitry
within the knock sensor causes the ECM's 5 volts to be pulled down so that
Circuit UK11P would measure about 2.5 volts. The knock sensor produces an AC
signal which rides on the 2.5 volts DC voltage. The amplitude and frequency are
dependent upon the knock level. The ESC portion of the Mem-Cal then sends a
signal to other parts of the ECM which adjust the spark timing to veduce
detonation.

Test Description: Numbers below refer to underlined numbers on the diagnostic

chart.

1. With engine idling, there should not be a knock signal present at the ECM
pecause detonation is not likely under a no load condition.

2. Tapping on the oil filter base casting should simulate a knock signal to
determine if the sensor is capable of detecting detonation.

3. If the engine has an internal problem which is creating a knock, the knock
sensor may be responding to the internal failure.

4. This test determines if the knock sensor is faulty or if the ESC portioen of
the ECM/Mem-Cal is faulty.
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Diagnostic Chart - Knock Sensor

1. . ENGINE IDLING AT NORMAL OPERATING TEMPERATURE.
. USE 'TECH 1' TOOL AND OBSERVE KNOCK SIGNAL.
1S KNOCK INDICATED?

EC‘Z—_I

2. TAP ON OIL FILTER BASE WHILE 3. |IF AN ENGINE KNOCK CAN BE HEARD,
OBSERVING KNOCK SIGNAL. REPAIR BASIC ENGINE PROBLEM. IF NO
. 'TECH 1' TOOL SHOULD INDICATE AUDIBLE KNOCK -
KNOCK, WHILE TAPPING ON ENGINE. . DISCONNECT KNOCK SENSOR.
DOES IT? . CONNECT VOLTMETER TO KNOCK SENSOR

AND ENGINE GROUND.

SET VOLTMETER ON 2 VOLT AC SCALE.
. IS A SIGNAL INDICATED ON VOLT-

METER?

EE[E[ ECF[
SYSTEM OPERATING 4. |. ENGINE ‘'OFF'.
PROPERLY. REFER TO . DISCONNECT ECM CONNECTOR J1 IE§:I YES
'DIAGNOSTIC AIDS' . IGNITION 'CN'. ‘
CONNECT VOLTMETER TO CONN.
PIN B11 AND ENGINE GROUND.

. SET VOLTMETER ON 0.000 VOLT FAULTY FAULTY
AC SCALE. ECM KNOCK
. TAP ON OIL FILTER BASE N SENSQOR
CASTING.
. I8 VOLTAGE INDICATED WHILE
TAPPING?
leaz[
FAULTY FAULTY KNOCK
ECM SENSOR

Diagnostic Aids

While observing 'knock signal' on the 'Tech 1' tool, there should be a 'YES!'
display when detonation can be heard. Detonation is most likely to occur under
high engine load conditions.
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¥nock Sensor Replacement

The knock sensor is fitted into the RH side of the engine block. To remove
the sensor, release -the electrical connector and unscrew sensor from block.

When refitting, note that the sensor uses a taper thread, and should be
fitted DRY to a torque tightness of 17 - 21 Nm (13 - 15 lbf.ft).

EMK.3 - S POSITIVE CRANKCASE VENTILATION

1f the PCV valve is stuck closed, or the hose blocked, the following symptoms
could be caused:

- rough idle

- gtalling or slow idle speed

- oil leaks

- ol1ll in air cleaner

-~ sludge in engine

leaking valve or hose could cause:
rough idle

stalling

high idle speed

p=

Functional check of PCV valve
To check the correct operation of the valve:

1. Remove the valve from the cam cover, but leave attached to the hose.

Run the engine at idle.

3. Place a thumb over the end of the valve to check for vacuum. If no vacuum can
be detected, check the hose for blockage, and replace the valve if necessary.

4. Stop engine and remove the valve. Shake the valve and listen for the rattle
of the check needle. Blow down the plenum end of the valve to check that it
seals.

e

With this system, any blow-by in excess of system capacity (from a badly worn
engine, sustained heavy load etc.) is exhausted into the intake tract via the oil
seperator. Check that there is no build up of o0il in the seperator, and that oil
is freely able to drain back into the sump.

Proper operation of the PCV system is dependent upon a sealed engine. If oil
sludging or dilution is noted, and the PCV system is functioning correctly, check
the engine for possible causes.

EMG.3 - T EXHAUST GAS RECIRCULATION (EGR)

The EGR system consists of an EGR diaphragm valve, a controlling wvacuum
solenoid valve, the connecting pipework and the control circuitry within the ECM.
The ECM energises- (opens) the solenoid wvalve to turn on EGR, when coolant
temperature is above 30°C, TPS above idle, rpm above 1,000, and MAP indicating
the engine is under load.

Too much EGR flow tends to weaken combustion, causing the engine to run
roughly or stop. With too much EGR flow at idle, cruise, or cold operation, any
of the following conditions may occur:

- engine stops after cold start.

- engine stalls after deceleration.

- car surges during cruise.

- rough idle. If the EGR valve is stuck open, the engine may not idle.
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Knock Sensor Replacement

The knock sensor is fitted into the RH side of the engine block. To remove
+the sensor, release the electrical connector and unscrew sensor from block.

When refitting, note that the sensor uses a taper thread, and should be
fitted DRY to a torque tightness of 17 - 21 Nm (13 - 15 1bf.ft).

EMK.3 - S POSITIVE CRANKCASE VENTILATION

If the PCV valve is stuck closed, or the hose blocked, the following symptoms
could be caused:

~ rough idle

- stalling or slow idle speed

- o0il leaks

- oil in air cleaner

-~ sludge in engine

=

leaking valve or hose could cause:
rough idle

stalling
- high idle speed

Functional check of PCV valve
To check the correct operation of the valve:

1. Remove the valve from the cam cover, but leave attached to the hose.

Run the engine at idle.

3. Place a thumb over the end of the valve to check for vacuum. If no vacuum can
pe detected, check the hose for blockage, and replace the valve if necessary.

4. Stop engine and remove the valve. Shake the valve and listen for the rattle
of the check needle. Blow down the plenum end of the valve to check that it
seals.

™

With this system, any blow-by in excess of system capacity (from a badly worn
engine, sustained heavy load etc.) is exhausted into the intake tract via the oil
seperator. Check that there is no build up of oil in the seperator, and that oil
is freely able to drain back into the sump.

Proper operation of the PCV system is- dependent upon a sealed engine. If oil
sludging or dilution is noted, and the PCV system is functioning correctly, check
the engine for possible causes.

EMG.3 -~ T EXHAUST GAS RECIRCULATION (EGR)

The EGR system consists of an EGR diaphragm valve, a controlling wvacuum
solenoid valve, the connecting pipework and the control circuitry within the ECM.
The ECM energises- (opens) the solenoid valve to turn on EGR, when coolant
temperature is above 30°C, TPS above idle, rpm above 1,000, and MAP indicating
the engine is under load.

Too much EGR flow tends to weaken combustion, causing the engine to run
roughly or stop. With too much EGR flow at idle, cruise, or cold operation, any
of the following conditions may occur:

- engine stops after cold start.

-~ engine stalls after deceleration.

- car surges during cruise.

- rough idle. If the EGR valve is stuck open, the engine may not idle.
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o
Too little, or no EGR flow allows combustion temperatures to get too high
during acceleration and high load conditions, which could cause:
- high emissions of NOx.
Circuit Diagram
~ EGR SOLENOID
SOLENOCID EGR CONTROL SOLENOID DRIVER
FUSE 10A
—<O—— o———9— G10K ——/m WK11X D12 —c/oj—
Toignimion T tewers =
©OSWITCH WASTEGATE SOLENOID WASTEGATE
.................... DRIVER
— loZeloloh wP11Q —-E_;_-—/o——]
BY10K =
- INTAKE AIR
( y INTAKE AIR CONTROL HCE1 SOLENOID DRIVE
L 1HCBY SOLENOID
L o— ESESESZS " (— wuniw E%j_
Test Description )
Numbers below refer to underlined numbers on the diagnostic chart.
1. With ignition on and engine stopped, the vacuum solenoid valve should not be
energised and vacuum should not pass to the EGR valve.
2. Grounding the ALDL diagnostic terminal will energise the solenoid and allow
vacuum to pass to the valve.
3, When the VSV is de-energised, the vacuum in the EGR valve should bleed off
through the vent.
4. Checks for blocked EGR passages. If the passages are blocked, the engine may
have severe detonation on acceleration.
To Replace EGR Valve
{ } - Disconnect the EGR pipe from the valve.

- Disconnect the vacuum pipe from the EGR capsule.
- Release the two valve fixing screws, and remove the valve from the plenum
tract.

Refit the valve in the reverse order to removal, and torque tighten the EGR
pipe to 45 Nm (33 lbf.ft).

Diagnostic chart overleaf -

TV e VT
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Diagnostic Chart - EGR

1 . DISCONNECT VACUUM HOSE AT THF VSV LEADING TO THROTTLE BODY.
CHECK THAT MINIMUM OF 7" HG VACUUM IS AVAILABLE AT THIS HOSE @ 2,000 RPM.
. IGNITION ON, ENGINE STOPPED.
. FIT HAND VACUUM PUMP WITH GAUGE TO VSV VACUUM SOURCE PORT.
. APPLY VACUUM AND OBSERVE EGR VALVE DIAPHRAGM.
DIAPHRAGM SHOULD NOT MOVE. DOES IT?

]:E‘bj

USE TECH 1 TO ENERGLSE VSV.
REPEAT TEST. DIAPHRAGM SHOULD

| YES |

UNPLUG VSV ELECTRICAL CONNECTOR
REPEAT TEST. DOES DIAPHRAGM MOVE?

‘(\)

NOW MOVE.
DOES IT?
T-QﬁEE_T | NO ]
| FAULTY VSV | CHECK VSV
[ vEs | NO CONTROL CKT
. 1 FOR SHORT TO
3. |- UNGROUND DIAGNOSTIC TERMINAL.| [. UNPLUG VSV ELEC. GROUND.
EGR VALVE SHOULD CLOSE. CONNECTOR. IF CKT IS OK,
DOES IT? FIT TEST LIGHT ECM IS FAULTY
BETWEEN HARNESS
TERMINALS
[ YES | NO
. RECONNECT CHECK FOR L LichT ON ] LIGHT OFF
VAC HOSES BLOCKED T
START & IDLE VENT CONNECT VAC PUMP PROBE VSV FEED
ENGINE FILTER DIRECT TO EGR WIRE WITH TEST
LIFT UP EGR VALVE & APPLY LIGHT TO GROUND
DIAPHRAGM. VACUUM.
IDLE SHOULD DOES DIAPHRAGM
GET ROUGH . MOVE? T TxcaT oFF |
DOES IT? ]
REPATR
1 i l WIRING
[ ¥Es ] T o YES | [ No ]
, ] LIGHT ON
EGR SYSTEM OK DISCONNECTED FAULTY |
NO TROUBLE OR BLOCKED EGR CHECK VSV
FOUND HOSE BETWEEN VALVE CONTROL, CKT
VSV & EGR FOR OPEN OR
4. . VALVE, OR FAULTY
REMOVE EGR VALVE FAULTY VSV CONNECTIONS.
CHECK PASSAGES IF OK, THE
FOR BLOCKAGE. ECM IS FAULTY

IF NOT BLOCKED
REPLACE _EGR VALVE
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EMK.3 - U TURBO BOOST CONTROL

The pulse width modulated turbo boost control vacuum solenoid velva is fixed
to the rear of the air filter mounting bracket.

At engine speeds below 2,900 rpm, the wastegate capsule control pressure line
is intact (solenoid valve de-energised and closed), so that boost pressure is
limited by the. capsule to 0.41 bar. If higher boost pressures are recorded at
these engine spzeds:

- verify gauge accuracy;

- clamp off the VSV hose to check for valve or hose leakage:

- check the capsule diaphragm for rupture and the wastegate setting by the
following procedure:

Tools Required: - Dial gauge
- Attachment finger T000T1102
- Hand operated vacuum/pressure pump TOO0T0307
- 0 - 20 psi pressure gauge (e.g. Mityvac 6810B)

1. Remove the turbocharger heat shield by releasing the three fixing screws.

Pressure gauge Attachment finger Dial gauge
TO00T1102

Vacuum/pressure
pump TO00T09207

Wastegate capsule

1Al 4an0N
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2. Fit the attachment finger TO00T1102 to the capsule rod and tighten the fixing
screw. Fix the dial gauge parallel to the capsule rod and abutting the
finger. Zero the gauge.

3. Disconnect the capsule pressure hose, and connect the hand pump and a
suitable pressure gauge to the capsule as shown in the diagram.

4. Use the hand pump to slowly increase pressure in the capsule, until the rod
has moved 2 mm. Record the pressure reading.

Specification:
Pressure on rise to produce 2 mm rod movement = 9.8 - 10.2 psi.

Note that as the pressure is increased, a small amount of creep may occur
before 'crack off' when the rod starts to move rapidly. If the 2 mm point is
overshot, release all pressure and begin again, as hysteresis in the system
results in different readings for increasing and decreasing pressures.

5, If specification is not achieved, the control capsule and rod must be
replaced:
Release the actuator rod from the wastegate lever after removing the 'C!'
clip, and remove the three screws securing the capsule bracket to the
turbocharger. Fit the new capsule and tighten the bracket fixings to 5 Nm.
Retain the rod to the wastegate lever with the 'C' clip, and reconnect the
pressure hose. Refit the heat shield.

If 0.41 bar cannot be achieved at engine speeds below 2,900 rpm, check the
general engine condition, turbocharger and wastegate for damage. Check exhaust
manifold and intake System for air leaks.

At engine speeds above 2,900 rpm with throttle openings over 25%, the
solenoid valve pulse width is modulated to allow boost pressure to rise in
proportion to throttle opening, up to a maximum of 0.65 bar at full throttle. If
the maximum figure cannot be achieved, use the 'Tech 1' tool to check that the
throttle position sensor is correctly adjusted (see section EMK.3 - F) and that
100% throttle opening can be achieved. If TPS adjustment is correct, ventilate
the wastegate capsule line and drive the car to check boost pressure - but do not
exceed the specified maximum. If 0.65 bar can now be achieved, the solencoid
pipework may be blocked or restricted, or the solenoid valve or ECM may be
faulty. If the specification cannot be achieved, check the general engine
condition, and turbocharger for damage. Check exhaust manifold and intake system
for air leaks.

Under wide open throttle transient conditions, a short duration of overboost
may occur. As an engine safeguard, in case of a boost control system failure,
the ECM will switch off the injectors if boost pressure in excess of 0.92 bar
(13.5 1lb/in2) is detected for more than 0.5 second. All quoted pressures are
approximate and at .sea level.

Note that the ECM monitors boost pressure in absolute values via the MAP
sensor, based on a barometric pressure reading taken at the instant of ignition
switch on. If a significant change of altitude and/or atmospheric pressure
occurs in one ignition cycle, the maximum readings seen on the boost gauge will
be higher with a reduced atmospheric pressure (and vice-versa), until the
ignition is turned off/on again.
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EMK.3 - V_VACUUM CONNECTION DIAGRAM

From vacuum To distribution
microswitch control

Ventilation system
vacuum reservoir

MAP sensor Water (¢¢ﬁgﬁ\\>

valve N Y

Pressure EGR vac
requlator EGR valve sol valve
valve

vy below
:m 4 = Boost control

Boost ) frequency valve
gauge
transducer

wastegate
capsule

A - 2nd throttle actuator
B - 2nd throttle vac. sol. valve
C - 2nd throttle vac. reservoir

/"‘\V‘ .
] View onto rear of
primary throttle body

_F

2nd throttle
vac. take off

Alternative take-offs
for ventilation system

1Al amAnn —~ o ma



.@ Lotus Service Notes

SECTION EMK.4
1.6L TURBO LOTUS ELAN
ENGINE COMPONENTS / WIRING DIAGRAMS / DIAGNOSTIC CHARTS
Component Locations - Figure EMIK. 4-1 ... . ... it Page EMK. 4- 2
Fuse & Relay Locations - Figure EMK. 4-2 ... ... .. ittt Page EMK. 4- 4
ECM Terminal End View -Figure EMK.4-3 . ... .. it Page EMK.4- 6
Wiring harness Cannector Face Views - FigureEMK . 4-4 ... ... .......... ... ..., Page EMK.4- 7
WAriNg DIGGIams .. outeeirine et nan e et a e e Page EMK 4- 8
Diagnostic CircuitCheck-Tech 1Data .......ooiiinii i Page EMK. 4-11
No "Check Engine” Light - Chart EMIK. 4-1 ... . oo iiiiierennnanns. Page EMK. 4-14
No ALDL or Won't Flash Code 12 (“Check Engine” Light on Steady) - Chart EMK. 4-2 .. Page EMK. 4-16
Engine Cranks But Won'tRun-ChartEMK.4-3 ........ ... .ot ... PageEMK. 4-18
Fuel Pump Relay Circuit-ChartEMK. 45 ... ... . . i Page EMK. 4-24
Fuel Detivery System - Chart EMK. 4-7 ... .. . i it esi e, Page EMK, 4-26
idieSpeed Error-Chart EMK. 4-9 ... .. . . it et Page EMK. 4-30
“SCAN” CODE CHARTS
Code 14-  Coolant Temperature Sensor Circuit
{Signal Voltage Low - High Temperature Indicated) ................. Page EMK. 4-32
Code 15- Coolant Temperature Sensor Circuit
(Signal Voltage High - Low Temperature Indicated) ................. Page EMK. 4-34
Code 21-  Throttle Position Sensor (TPS) Circuit (Signal VoltageHigh) .......... Page EMK. 4-3¢
Code 22-  Throttie Position Sensor {TPS) Circuit (Signal Voltagelow) ........... Page EMK. 4-38
Code23- Manifold Air Temperature (MAT) Sensor Circuit
(Low Temperature Indicated) ..........cooieiiv i, Page EMK. 4-40
Code 24-  Vehicle Speed Sensor (VSS) Circuit ... ..o iiiiiiiiiiiiiiiinnns. Page EMK. 4-42
Code25- Manifold Air Temperature (MAT) Sensor Circuit
(High Temperature Indicated) ........................ e Page EMK. 4-44
Code 31/33 - MAP Sensor Circuit (Signal Voltage High - Low Vacuum) ............. Page EMK. 4-46
Code34- MAP Sensor Circuit (Signal Volitage Low - High Vacuum) ............. Page EMK. 4-48
Code41- EngineSpeedSignalMissing .............oiiiiiiiini .. Page EMK. 4-50
Code 42 - Electronic Spark Timing (EST) Circuit ... ..ooviiiiii .. Page EMK. 4-52
Code 43 - Electronic Spark Contrel (ESC) Circuit ....oviiniiiiviiineeninnn., Page EMK. 4-54
Code 51 -  PROM Error (Faulty or Incorrect Mem-Cal) ......... ... oo ... Page EMK. 4-56
Code 54-  CO-Potentiometer Circuit (Signal Voltage HighorLow) .............. Page EMK. 4-56
DIAGNOSTIC CIRCUIT CHECK Blocking Drive Wheels
The "Diagnostic Circuit Check” verifies the The vehicle drive wheels should always he

system is functioning correctly. Some special blocked while checking the system.
considerations to keep in mind while making the
“Dlagnustic C+ ait Check” are:




Diagram

Component location




€N

Component Location - Rear

Side of Engine

Key to Component Location Diagram

O @D~ aD W

12.
13.

Fuel injector

Fuel pressure regulator valve
Boost gauge transducer

Vehicle Speed Sensor (VSS)
Manifold Air Pressure (MAP) sensor
Crankcase breather oil seperator
Electronic Control Module (ECM)
Ignition module & H.T. coils
Exhaust Gas Recirculation (EGR)
vacuum solenoid valve

Boost control frequency valve

. Cam angle sensor:

11A. Magnetic pick up

11B. Hall effect sensor

Coolant Temperature Sensor (CTS)
Wastegate actuator capsule

15.
16.

18.
19.

20.
21.
22.
23.
24.

25.

Power Steering Pressure Switch
(PSPS)

Oxygen (0,) sensor

Positive Erankcase Ventilation
(PCV) valve

. Exhaust Gas Recirculation (EGR)

valve

Throttle Position Switch (TPS)
Manifold Air Temperature {MAT)
sensor

Secondary throttle vacuum actuator
Knock sensor

Secondary throttle vacuum reservoir
0il pressure transducer

Secondary throttle vacuum solenoid
valve

Idle Air Control (IAC) valve

1304 AN
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FUSES & RELAYS Main Fusebox (A) - ahead of passenger door hingepost
Right Hand Fuse Rating Circuit Fuse Rating Circuit
Drive Shown - 1 15a Horns 9 -
2 7.54 Air Cond. 10 3A vsv
3 7.5A Fuel Pump 11 10A Hazard
4 10A RHD Lighting 12 3A Batt Services
7.5A LHD CDL 13 SA Stoplamps
5 10A ECM 14 5A Int. Lamps
6 SA RH Sidelamps 15 15A Rear Fog
7 SA LH Sidelamps 16 10A DI & Reverse
8 3A Radio Relay 17 15A Wash/wipe
Logic (USA) 18 3A Ignition 1
19 3A Mirror Timer
20 3A Ign. Relay
21 5A Mirrors
22 3A Window Switch

23 20A Heater Blower
24 15A Cigar Lighter
25 -

Fuses Above Instrument Cluster

Fuse Rating Circuit

Relays Above Instrument Cluster Fusebox/Row B
1 20A RH Window Lift
Relay Circuit Relay Circuit 2 20A  LH Window Lift
A - K - ‘ 3 15A RH Cooling Fan
B Air Conditioning L Rear Fog Lamps 4 15a LH Cooling Fan
C Cooling Fans M ECM Fusebox C
D Blower Fan Fast N Blower Fan Slow 1 15A LH H/L Motor
E Main Beam (a/c cars only) 2 154 RH H/L Motor
F Dip Beam o] Horns 3 7.%A RHD CDL
G Elec Coolant Pump 10A LHD Lighting
4 Ignition 5A Coolant Pump
J Start Fusebox C 1;“8: R':' g 7.5 LH Dip Beam

7.5A LH Main Beam

4

S

6 7.5A RH Dip Beam
7

8 7.5A RH Main Beam

JUN 1990
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This connector
is NOT mated on
USA (SIR) cars.

‘Maxi' Fusebox (D) on Tunnel Top

Fuse Rating Circuit
1 50A Window Lift Motors
2 40A Horn,A/C,Fuel Pump,Lights
RHD Lights, LHD CDL
3 40A Haz,Batt Serv,Stop Lamps,
Int Lamps,Rear Fog
40A Ignition Switch
50A Start Relay
40A H/lamps & Mtrs,LHD Lights
30A Coocling Fans Relay
30A ECM

W~

wi~[*>

: O

|onae

Fuses & Relays in Battery Compartment
& Speaker Compartment

g

Rating Circuit

SA Radio

7.5A Radio Antenna

- 'phone +12V Battery
- '‘phone +12V Ignition
Circuit

Inertia Switch

Fuel Pump

Cellular 'Phone

Radio Feed (USA only)

Fod
®
a-t.hwwo—-
L]

T QwX»

RHD Battery

Cellular
' phone
connector

Cellular ‘'phone
connector
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. ECM CONNECTOR IDENTIFICATION

This ECM voitage chart is for use with a digital voltmeter to further aid in diagnosis. The voltages
you get may vary due to low battery charge or other reasons, but they should be very close.

THE FOLLOWING CONDITIONS MUST BE MET BEFORE TESTING:
¢ Engine at operating temperature ® Engine idling ® A/C “OFF”
® ALDL Test terminal not grounded e ALDL tool not installed
e All voltag‘es showing "B + “ indicates battery or charging system voltage

# All voltages showing "0 are ground circuits, and should read less than 0.10 voits
VOLTAGE DC VOLTAGE DC
KEY |ENG. WIRE WIRE KEY |ENG.
*ON" | RUN CIRCUIT PIN COLOUR 11 COLOUR PIN CIRCT “ON" [ RUN
r* B+ FUELPUMPRELAY A1 |wWLG NP 81 12V BATYERY 8+ | Be
ACCLUTCH
¢ 0 CONTROL A2 | KG WG 82 FUEL PUMP INPYT - B+
REFERENCE
NOT USED A3 |ws Ye 83 SIGNAL GROUND 0 ¢
SEC. THROTILES
B+ |02 | CONTROLSOLENOID |AR | WU 8 84 ENGINE GROUND [ 0
“CHECK ENGINE REFERENCE
K Be LIGHT AS PG YR BS INPUT SIGNAL 0 1.5
B8s  |8e 12 VOLTIGNITION A6 |RG [T
A7 87
AR CONDITIONING
50 150 |SERIALDATAOQUTPUT|AS8 |OY XY 88 REQUEST INPUT 0 0
50 |5.0 [DIAGNOSTICREQUEST|A9 |ws Yy B9 | ENGINE POSITION INPUT | **+ | so»
e i VSS SIGNALINPUT _|A10 | BY 810
MAT-, C¥$-,CO-
0 0 SENSORGROUND |A11 [$ uk B11] XKNOCKSENSORINPUT |25 | 2%
~ CO-POTENTIOMETER | 670 | 610
0 0 ENGINE GROUND [A12 |8 H1) 812 SIGNAL INPUT 42 142
c D1 ENGINE GROUND o 8
WASTEGATE TPS-, MAT-
8+ IBs SOLENDID c2 |we D2 SENSOR GROUND 0 0
NOT VALID IAC (conBLOW) [c3 | Ny D3_| PEAK & HOLD JUMPER |0 0
NOT VALID JAC (COLBHIGH) [C4 |NR D4 EST OUTPUT A 1.2
NOT VALID IAC (COWL A HIGH) {C5 |NB D5 BYPASS CONTROL CIRCUNT] 0 4.5
NOTVALID IAC (COILALOW) jC6 | NW w 06 ENGINE GROUND 0 0
POWER STEERING ale=bd
Bse |Bs SWITCH INPUT c7 By (] $G 07 NOY USED
c8 ula Ks D8 | PEAK & HOLD JUMPER |0 9
c9 = 3C0bdl ko 09 | peak & HOLDIUMPER [0 0
ZATO| COOLANT TEMP SENSOR e |'n dpdy
w110 SIGNAL INPUY €10 | S8 00k ] D10
06701 MAPSENSOR ol M=
25 |10 SIGNAL INPUT C11 | SR o1
3.0T0]  MATSENSOR R
ve** 115 SIGNAL INPUT c12 |us wK 012 EGR CONTROL Bs 1B
G380 | 0.387D
0a2__ e TPS SIGNALINPUT 113 fUR KS D13| PEAK & HOLD JUMPER |0 0
+ GV REFERENCE
50 |50 VOLTAGE OUTPUT {ci1a {yo D14
8+« |Bs INJECTOR2 &4 c15 | uy uw D15{ INJECTOR18&3DRIVE B+ 8+
B+ B« 12V BATTERY Ci6_| NP 016
* B » for 2 seconds atter key "ON”, then Q vait - **Signal voltage alternates betwesn 0 and 11 voits depending on drive wheel position .-
*+2 010 § voits depending on camshatt position - **°* depending on ambi -
Figure EMK. 4-3 - ECM Terminal End View - 1.6L TURBO LOTUS ELAN
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" LOTUS ELAN WIRING CONNECTOR FACE VIEWS

INJECTOR CONNECTOR

INJECTOR HARNESS CONNECTOR A
{HCA (ECM SIDE VIEW)

1 DDDg 4
ooo
Euuun:ﬂ
{0000 l|s

LOCATED AT THE LEFT HAND
SIDE OF ENGINE BAY

INJECTOR HARNESS CONNECTOR A
{HCA (INJECTOR SIDE VIEW)

LOCATED AT THE LEFT HAND
SiDE OF ENGINE BAY

CO-POTENTIOMETER CONNECTOR

S1tH

SUttTY

LOCATED CLOSE TO ECM
INPASSENGER FOOTWELL

INJECTOR HARNESS CONNECTORB
JHCB (ECM SIOE VIEW)

| e |

12

g | |

LOCATED AT THE LEFT HANO
SIDE OF ENGINE BAY

INJECTOR HARNESS CONNECTOR 8
IHCB (INJECTOR SIDE VIEW)

4 1
12 g
LOCATED AT THE LEFT HAND

SIDE OF ENGINE BAY

MAIN HARNESS CONNECTOR

o
s |79
C1C]
C1C]
1
1]
]
| .
C 1]
C1C]
13 e

u u

LOCATED UNDER INSTRUMENT
PANEL (BEHIND RADIQ}

Figure EMK. 4-4- Wiring Harness Connector Face Views - 1.6L TURBO LOTUS ELAN




33;;5# RY 1c;)rmlm.
F
g —{ IO~ P1 MHCI ECM
] I (o OY10F —-———l A8 | semiaLoata
F G fH ]I K 1 ALDL
CONNECTOR
g Ejolcis Ja
TOBATT. : T
Det2v 878
SRUTRR: n e
L g WB10E ————E_g—_» DIAGNOSTIC REQUESY INPUT
ez F <o-
] SUTIW Loz} CO-POT, SIGNAL INPUT
€O -
POTENTIO - 1
METER
MAP.CTS - SENSOR,
MANIFOLD .L, S11H —j ANt I CO-POTENTY. GROUND
Qggg}ggg <« SR11G6 —] C11 |- MAP SENSOR INPUT SIGNAL
P
(MAP) SENSOR C 9— UOTIF —{ €14 |- +5 VOLT REFERENCE
IHCAY
-——(o——-——o
THROTTLE -
POSII‘IQTP;S) <+ ———»(o—--—--—-—-—:?——-—-——-— UR11E —] €13 |~ TPS SENSORINPUT SIGNAL
N 0
SENSOR( — —Co— - *)— swi1p { p2 | tps, maT- sensor
HCA GROUND
1HCA1S
COOLANT A ___.) INCAYA
TEMPERATURE l 1 PN SBHIC <10 |- COOLANT SENSOR
SENSOR {CTS) 8 4 INPUT SIGNAL
IHCA16
maNEQO AR | 8 ] ) UBI1B —{ C12| MAT SENSOR
TEMPERA TURE A INPUT SIGNAL
(MAT) SENSOR
a7a A12 |- ENGINE GROUND
01 |- ENGINE GROUND
i-”“":-- WRIIX. =T S B4 |- ENGINE GROUND
1 - - ]
SCREENED |, = wiy - il INLET D6 |- ENGINE GROUND
CABLES  1lgo—d|5 1L MANIFOLD
2l I N I I GROUNO
[A [n IC l Als S TOIGNITION
A Frip ~—» ANDDI :
L " MODULE
CAM B ten
DIRECT IGNITION Aga"GngR B IHCAS
“ 01 * MODULE S ¢ | )— YUNIN ENGINE POSITION INPUT
D
fafsfcfo]e fr INLET MANIFOLD
GROUNO
INLET =
MANIEGLD WS INLET MANIFOLD
GROUND 260D GROUND
R3D tHCA2
v =)— YB11L —1 83 | REFERENCE SIGNAL GROUND
roven LI DR vtk — 85 F :‘:‘E:SI!EN(E SIGNAL
AND : IHCAY
- CAM ANGLE - «)— YG11IM —{ D5 I~ BYPASS CONTROL
CSENSOR - - => y11) —4 pa | ESTOUTPUT
: TACHO
N IHCAZ

Figure EMK.4 -5 . ECM Wiring Diagram - 1.6L TURBO LOTUS ELAN (1 of 3)
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EMK .4

MMCS

N1B -O>-<O‘—(o--— NP11A

ECM RELAY

N

1

5 MKy

—( ot

ECM FUSE ECM FUSE
#08 # AS
- +
BATTERY NP1
#02
= : TO VSV EQUIPM.
BODY | PUSE#ATD
B9y 1ok
GROUND RG10J
IO
N1B
IHCRN2 g
. a

INJECTORS

)— uvior

HCBa

IHCRS

MHC13

r—— RG104 1 A

m—o— UW10R -Ez

(3> P228 4——[——0— WP22¢ —?—1 [’———(o-— wLG10Y -I a1

C16

D15

ECM

- + 13V BATTERY
ECM SUPPLY
L {HOT AT ALL TIMES}

}— + 12V IGNITION
ECM SUPPLY
(SWITCHED)

INJECTOR
ORIVERS

i 173

s 2
£

| e o +12v

FUEL PUMP
Rt s INERTIA SWITCH FUEL RELAY CONTROL
PUMP
RELAY
K$11R -1 DB § pEAK & HOLD
5 l, [ D13 | 'UMPER INS.
FUEL PUMP 872
4 k0115 — D9 B PEAK & HOLD
= l o3 J uMPER INy.
i 87A WG220
= I——-(*—-—-—-I B2 JFUEL PUMP
............................... PHCB 14 MHC1  SIGNAL INPUT
: TO IGNITION CONTROL '
: . 4— G26C SPEED |———@ BY10Z o——-——-——l A0 § VEH. SPEED
. Fuse#ald SENSOR > — SIGNAL INPUT
............................... ; Mmc1a INPUT
IPHCA 7 MHCS
@ PLG10S -I As ——
CHECK ENGINE
CHECK ENGINE CHECKENGINE |
e LIGHT =
[ 161}
—
H O .) NB1oC —1 C5 | IACCOIL"A" Wi
- iHCR3
. C ® ) NW10D C6 § JIACCOIL"A" LD
- e
B °) w108~ ca b 1accon "e* M
L™ hd N
B *) NY10A <3 b 1ACCOoL “8” LO
IAC VALVE -
\I_‘ IHCA1
e )

Figure EMK. 4-6 - ECM Wiring Diagram - 1.6L TURBO LOTUS ELAN (2 of 3)
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ECM
KNOCK SENSOR
THCAS2
KNOCK
.................... A/CFUSE ’plj\../\_/}—‘)— Ukt1p '|3" — SENSOR
 ToBATTERY | # A2 = INPUT
I VOLTA ! — (< J—
» 12V P306G
.................... e
 » k6106 2z —o e
20 s A/CRELAY
CONTROL =<
DRIVER
MHCI1
[
. TOSWITCH E INPUT
| ASSYAND
. A-CCLUTCH ¢
""" TOTHERMO |
SWITCH,FAN |
RELAY AND @ 4 KU1OH
A-C SWITCH

-[:- 8 )——————o)————( *— BU1OL “—E - PRESSURE SWITCH
= INPUT
- CENC 1 LHFHC 12 MHCI8
POWER STEERING
PRESSURE SWITCH
EGR SOLENOID
VSV EQUIPMENT EGR CONTROL SOLENGID DRIVER
FUSE # A0
— <D +——————¢ G10K —fm wxiox —{ p12 -—o/o—l
“TOIGNITION | wwas =
. SWITCH WASTEGATE SOLENOID WASTEGATE
.................... DRIVER
— G10K m WP11Q ——E f"'/
BY10K =
SECONDARY
SECONDARY THROTVLES
IHCB1 THROTTLES
HeaY CONTROL SOLENOID SOLENOIO DRIVER

L o— G EE ) wutow E——/

POWER STEERING

"1

Figure EMK.4 - 7 - ECM Wiring Diagram - 1.61. TURBO LOTUS ELAN (3 of 3)
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RESULT IN MISDIAGNOSIS AND UNNECESSARY PARTS REPLACEMENT.

Lotus Service Notes

'TECH1DATA

The TECH 1 Data listed in the figure EMK. 4-9 are to be used for comparison as part of the Diagnostic Circuit
Check with engine running at idle speed and thermostat open. The “Typical Values” are an average of
display values recorded from normally operating vehicles and are intended to represent what a normally
functioning system would typically display.
IF THE TECH 1 DISPLAYS FAULTY DATA IT SHOULD NOT BE USED, AND THE PROBLEM
SHOULD BE REPORTED TO THE MANUFACTURER. THE USE OF A FAULTY "TECH 17 CAN

Idle / Upper Radiator Hose Hot/ Closed Throttle / A/C “OFF”

con e e Typical Data Value if Data Qut Of Range

TECH 1 Position | Units Displayed —m—ﬂm ReferTo .. \g€,
£ngine Speed RPM 950 EMK.4-3 Chart
Desired Idle RPM 950 - -
Coolant Temp. C/F 8010110 Code 14/ 15 Charts
Mass Air Temp. C/F 20 t0 60 Code 23/ 25 Charts
MAP kPa, V 30t040 Code 33/ 34 Charts
BARO kPA,V dep. on altitude and baro Code 33/ 34 Charts
Idie Air Control 0-255 Counts 10t0 30 EMK.4-9 Chart
Engine Speed RPM 950 -
Throt. Position Vv 0.40 £0.02 Code 21/ 22 Charts
Throttle Angle 0 to 100% 0 -
Oxyger Sensor mV Not used -
Inj. Pulse Width msec 15-20 -
Spark Advance Degrees 8-20 -
MPH KPH Units per hour 0 0 Code 24 Chart
Fuel Integrator Counts Not used -
Block Learn Counts Not used -
Open/Closed Loop Open/Closed Loop Open Loop
Block Learn Cell No. Not used -
Knock Retard Degrees 0 Code 43 Chart
Knock Signal Yes/No No Code 43 Chart
Battery Voltage v 13.0-15.0 Check Battery
Purge Duty Cycle Active / Inactive Not used -
A/C Request Yes/No No Check A/C System
AJC Control On/Off Off Check A/C System
Sync Pulses 0-255 0 Code 41 Chart
Park /Neutral P-N/-RDL -R-DL -
Power Steering High Press./Normal Normal EMK.3-H
2nd Throttle Sol Active / Inactive Active EMK.3-L
Air Contral Sol Active/Inactive Not used -
EGR Solenoid Active/lhactive Inactive EMK.3-T
CO Adj. Volts \2 0.6-42 Code 54 Chart
Wastegate D.C. % 0 EMK. 3-R
PROM ID # 9239 or 9929 Prom Specification
Time from Start min:sec depends on time -

Figure EMK.4-9 - LOTUS TECH 1 DATA
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The Diagnostic Circuit Check is an organized a
Engine Control System malfunction. It must be
because it directs the Service Technician to the n

The TECH 1 Data listed in the figures EMK. 4-8 and EMK. 4-9 are to be used for comparison as part of
the Diagnostic Circuit Check and finding the on-board diagnostics functioning properly and no trouble codes
displayed. The “Typical Values” are an average of display values rec
and are intended to represent what a normally functioning system wo

Only the parameters listed in figures EMK. 4-
TECH 1 reads other parameters, check if the correct Lotus cartrid
figure EMK .4-8 first and correct problems refering to the charts s
illustrated, start engine, run it u

EMK:-.4-9.

Lotus Service Notes

DIAGNOSTIC CIRCUIT CHECK

1.6L TURBO LOTUS ELAN

ext lo

pproach to identifying a problem created by an Electronic
the starting point for any driveability complaint diagnosis,
gical step in diagnosing the complaint.

orded from normally operating vehicles
uld typically display.
8 AND EMK. 4-9 are used in this man

Eng. "OFF” /Ign. "ON" / Eng. Cold (parked overnight)

TECH 1 Position

Units Displayed

If Data Out Of Range,

Typical Data Value
]Range[

ReferTo ...

ual for diagnosis. If
ge is inserted. Check engine according to
pecified. If all values are within the range
p to normal operating temperature and proceed checking according to figure

II!Lnglne Speed RPN 0 -

Desired Idle RPM depends on coolant -

Coolant Temp. CF close to ambient Code 14/15 Charts
Mass Air Temp. CF ambient Code 23/ 25 Charts
MAP kPa, V close to baro Code 33/ 34 Charts
BARO kPa, V dep. on altitude and baro Code 33/ 34 Charts
idle Air Control 0-255 Counts 80 -

Engine Speed RPM 0 -

Throt. Position V 0.40 * 0.02 (closed) Code 21/22 Chart
Throttle Angle 0to 100% 0 closed, >95 at WOT Code 21/22 Chart
Oxygen Sensor myV Not used -

Inj. Pulse Width ms depends on coolant -

Spark Advance Degrees 0 -

MPH KPH Units per hour 0 0 -

Fuel integrator Counts Not used -

Block Learn Counts Not used

Qpen/Closed Loop Open/Closed Loop Open Loop -

Block Learn Cel No. Not used -

Knock Retard Degrees 0 -

Knock Signal Yes/iNo No N

Battery Voltage Volts 11.0-125 Check Battery Voltage
Purge Duty Cycle Active/Inactive Not used -

AJC Request .| Yes/No No

A/C Control OnOff Off -

Sync Pulses 0-255 0 -

Park /Neutral P-N/-RDL -R-DL .

Power Steering High Press./Normal Normal EMK 3-H

2nd Throttle Sol Active/Inactive Inactive -

Air Control Sol Active/inactive Not used

EGR Solenoid Active/Inactive Inactive -

CO Adj. Volts \2 06-4.2 Code 54 Chart
Wastegate D.C. % 0 -

PROM ID # 9239 or 9929 PROM Specification
Time from Start min:sec 0:00 -

Figure EMK.4-8 - LOTUS TECH 1 DATA

1M91/n1




Lotus Service Notes

EMK 4

DIAGNOSTIC CIRCUIT CHECK

1.6L TURBO LOTUS ELAN

® IGNITION “ON" ENGINE “OFF".
® NOTE “CHECK ENGINE” LIGHT.

i

1
1

FLASHING LIGHT

COMPARE TECH 1 WITH TYPICAL VALUES SHOWN
IN FIGURE £EMK. 4-8 “TECH 1 DATA", ARE VALUES
NORMAL OR WITHIN TYPICAL RANGES?

SEE CHARY
EMK. 4-2

® JUMPER ALDL TERMINAL “A” TQ "B". SEE CHART [ I
e DOES "CHECK ENGINE” LIGHT FLASH EMK . 4-1
CODE 127 ERRATIC OR FLASHING
I INTERMITTENT AT TIMES CODE 12
1 1
LJ.E m CHECK CKT PLG10S FOR CHECK DIAGNOSTIC
INTERMITTENT CONTACT CKT WB10E FOR

DOES TECH 1 DISPLAY ECMDATA? SEE CHART TO GROUND. IF OK, SEE SHORT TO GROUND
(IF THERE IS NO TECH 1 AVAILABLE . | EMK. 4.2 "INTERMITTENTS" BETWEEN ALDL CONN.
CONTINUEWITH TESTSTEP 1.) SECTION EMK.6. TERM "B~ AND ECM.

1

START WITH LOWEST CODE.

TESTED.

| 8
DOES ENGINE START? ® REFERTQ CODE CHARTS INDICATED
IN FIGURE EMK. 4-8.
® REPAIR SYSTEM
m ¢ REPEAT “TECH 1 DATA" CHECK

YES ACCORDING TO FIG. EMX 4.8,
ARE ANY CODES DISPLAYED? SEE CHARY

= EMK.4-3

REFER TO APPLICABLE CODE CHART. ® CONDUCT TEST DRIVE WITH TECH 1IN SNAPSHOT MODE REPRODUCING

THE CONDITIONS THE CUSTOMER COMPLAINED.
® YRIGGER “SNAPSHOT™ IN CASE OF PROBLEM BY PRESSING "ENTER” KEY.
® CHECK VALUESIF THEY MAKE SENSE UNDER THE DRIVING CONDITIONS

® REFER YO CHARTS ACCORDING TO FIGURE EMK. 2-9 TO LOCATE
PROBLEM THEN.

® INCASE THERE ISNO TECH 1 AVAILABLE REFER TO "INTERMITTENTS ™,
SECTION EMK.6.

® REPEAT “DIAGNOSTIC CIRCUIT CHECK™.

CLEAR CODES AND CONFIRMNO "CHECK ENGINE™ LIGHT.




" T0 :
p1J IGNITION
. CONTROL :

]
-+ ECM
BATTERY
i MHCS €16 |~ 12VBATYERY
= (o—— wp11a 81 |- 12vBATTERY
ECM RELAY ﬁb’t;“jé&b‘k ‘‘‘‘‘‘ 0
— : DROPPING RESISTOR
[~ N8 : MODULE :
— B |
[T L — ¢ RG 103 As | 12vIGNITION
“TOIGNITION
CSWITCH 4O G10K “BEY
y oo SV EQUIPML 1 2
BATTERY
ContROL  TUSE#A10 TR =
FUSE I TOVEHICLE |
#212 626C — P SpEED SENSOR |
CHECK ENGINE
................. AT e LIGHT DRIVER

PLG 10§ ————~E~/

L

. FUSE : CHECK MHC 1 e

¥AI8 : ENGINE LIGHT

l """""""" (e OY 10F "’E SERIAL DATA
FleIHl IK ] o ecTor
c [olcfels i

l— B78 MHC 2
- (e W8 10E _‘_‘E - gé?)?}:‘s)ﬂ‘gnwum.
CHART EMK.4-1
NO “CHECK ENGINE"” LIGHT
1.6L TURBO LOTUS ELAN
Circuit Description:

There should always be a steady "Check Engine” light when the ignition is "ON" and engine stopped.
Battery ignition voltage is supplied directly to the light bulb from fuse A18. The Electronic Control Medule
(ECM) will control the light and turn it on by providing a ground path through CKT PLG 108 to the ECM.

Test Description:
Numbers below refer to circled numbers on the diagnostic chart.
1. Engine runs ok, check:
#® Faulty light bulb.
¢ CKTPLG10Sopen.
® Ignition control fuse #A18 blown (Battery charge
warning light would be on).
Engine eranks but will not run. Passible causes:
ECM fuses # D8 or # AS open.
VSV equipment fuse # A10 blown.
Battery CKT NP11A to ECM open.
Ignition CKT RG10J to ECM open.
{gnition CKT G10K to ECM relay open
Poor connection to ECM.
Faulty ECM relay located under binnacle cover.

L R BN BN BN 2N 4
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RHD Heater Cars: The ALDL connector
is stowed in a socket fixed to the
bulkhead at the front of the
passenger footwell.

LHD Heater Cars: The ALDL connector
is stowed in a socket fixed to the
bulkhead at thefront of the
passenger footwell.

Stowage
socket

RHD Air Conditioned Cars: The
ALDL connector is stowed in a
socket fixed to the blower fan
housing. Release the glovebox
striker and swing down the
glovebox for access.

LHD Air Conditioned Cars: The —
ALDL connector is stowed in a socket
fixed to the underside of the
evaporator housing, at the front of
the passenger footwell.

S

Evaporator housing

ALDL in stowage socket

JUN 1990 Page 8a
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L.otus Scrvice Notes

@ [;05 THE ENGINE START?

CHART EMK.4-1

NO "CHECK ENGINE” LIGHT
1.6L TURBO LOTUS ELAN

3

ARE

ECM FUSES #D8 AND # AS
VSV EQUIPMENT FUSE #A1G
BLOWN?

YES

IGNITION "OFF".

DISCONNECT ECM CONNECTORS.
IGNITION “ON".

PROBE CKTPLG10S, WITH TEST LIGHT
TO GROUND {TERMINAL AS).

1S THE CHECK ENGINE LIGHT "ON"?

[.l@

IGNITION "OFF".

DISCONNECT ECM CONNECTORS.
IGNITION "ON*

PROBE ECM CONNECTOR CAVITIES
B1 AND C16 WITH TEST LIGHT TO
GROUND. IS THE LIGHT “ON" AT
BOTH CKT5?

YES
YES NO
LOCATE AND CORRECT
SHOR N .
ORT TO GROUND IN FAULTY ECM CHECK:
CIRCUIT(S) THAT HAD ® |GN.CONTROL FUSE #A18
CONNECTION
A BLOWN FUSE. ¢ FAULTY BULB
OR ECM.
® OPENIGN.FEED TOBULS.

YES

PROBE ECM CONNECTOR CAVITY A6
WITH TESTLIGHT TO GROUND .
IS LIGHT ON?

REPAIR OPEN iN CKTY
THAT DID NOT LIGHT
THE TEST LIGHT

YES

FAULTY ECM CONNECTION,
ECM GROUNDS OR ECM.

® REMOVE ECM RELAY.

® CHECKFOR 12 VOLTS SUPPLY A7
RELAY BASE CAVITIES 1 AND 3 AND
FOR GOOD GROUND AT CAVITY 2.
ARE CXT'S OK?

o]

REPLACE ECMRELAY. REPAIR OPEN CKT.

CLEAR CODES AND CONFIRM NO “"CHECK ENGINE” LIGHT.
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FU
BATTERY phrih
MHCa J; €16 |~ 12V BATTERY
— o NP 11A *> 81 |- 12V BATTERY
ECM P o
FUSE " TOINJECTOR :
N1B —— #A5 ECM RELAY : DROPPING RESISTOR !
- MODULE :
wncty | :
3 5
e - ¢ a6 10) ———{ A6 |- 12viGNITION
: TO IGNITION :
swiTcH | #=OP<D— G10K — 15N ™
YL U VSV EQUIPM. 1 2
BATTERY FUSE #A10 —_L
co;uno& e, =
FUSE | TOVEHICLE
#A12 T G26C | SPEED SENSOR CHECK ENGINE
e : PPHCAT MHCS LIGHT DRIVER
P15 IGNITION - {o—(e— PG 108 ———E-/*j
,co;n’nm : CHECK
. FUSE : MHC Y ==
Y i ENGINE LIGHT -
r (e OY 10F SERIAL DATA
ALDL
FIGIH LI 1X ] Connecron
E|D]C]BI]A ENGINE
I GROUND
878 — ]
= MHC2
PR =1 DIAGNOSTIC
(e WB 10¢ 1A% I REQUEST TERMINAL

CHART EMK. 4-2

NO ALDL DATA OR WON'T FLASH CODE 12
("CHECK ENGINE” LIGHT ON STEADY)

1.6L TURBO LOTUS ELAN

Circuit Description:

There should always be a steady “Check Engine” light when the ignition is "ON" and engine stopped.
Battery ignition voltage is supplied to the light bulb. The Electronic Control Module (ECM) will turn the light

on by grounding CKT PLG108S to the ECM.

With the diagnostic terminal grounded, the light should flash a Code 12, followed by any trouble code(s)

stored in memory.

A steady light suggests a short to ground in the light control CKT PLG108S, or an open in diagnostic CKT

WBI10E. The CHART EMK. 4-2 will confirm and suggest the

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart. -

1. If the light goes off when the ECM connector is
disconnected, then CKT PLG10S is not shorted
to ground. Take this opportunity to physically
check the connector terminals for proper contact 3.

2. If thereisa problem with the ECM that causes
the Tech 1 tool to not read serial data, then the
ECM should not flash a Code 12. 1f Code 12 does
flash,

cause.

be sure that the Tech 1 is working properly on
another vehicle. If the Tech 1 is functioning
properly and CKT's OY 10F and P1J are OK, the
ECM may be at fault for the NO ALDL
symptom.

This step will check for an open diagnostic
CKT WBI10E. ‘




Lotus Service Notes

EMK.4

®

@

CHART EMK. 4-2

NO ALDL DATA OR WON'T FLASH CODE 12
(“CHECK ENGINE” LIGHT ON STEADY)

1.6L TURBO LOTUS ELAN

® [GNITION "OFF”

DISCONNECT BOTH ECM CONNECTORS

® IGNITION "ON” AND NOTE “CHECK
ENGINE” LIGHT

| UGHT “OFF~ I

IGNITION "OFF~
RECONNECT ECM
IGNITION "ON", ENGINE "OFF~.

DOES LIGHT FLASH CODE 127

GROUND DIAGNOSTIC TERMINAL CKT WB10E.

[REPA!R SHORT TO GROUND IN CKT PLG10S

]

¢ CHECK FOR OPEN CKT WB10E ORPOOR
CONNECTION AT ECM TERMINAL AS. IF OK,
REPLACE ECM.

® {FPROBLEMWAS NO ALDL DATA:

® CHECK SERIAL DATA CKT OY10F FOR AN OPEN OR SHORY
TO GROUND BETWEEN ECM & ALDL CONNECTOR.

® CHECKFORCKT P11 OPEN OR BATTERY CONTROL FUSE

#A12 BLOWN.
IFOK, ITIS A FAULTY ECM.

CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT.




" TO ECMFUSE # AS

NP11A

| TO VSV EQUIPMENT

ECMRELAY ECM

|+ 12VIGNITION
y— RG10J E ECM SUPPLY

r,Q_sLﬁ_Q_1 {SWITCHED)

" FUSE # A10 . 4—— G10K

INJECTOR
ORIVERS

L B e o

= IHCRI2 b

INJECTORS

3 1HCBR
2
a m‘)_. UWIO0R _.! cts

»— uvior Jo55 —./_L v

mkEN];FOLD Loy 24
M I
GROUND HCRS L
- | TO IGNITION |
A Fweiux g8 A Frio —» anODO! :
DIRECT IGNITION - CAMANGLE “MODULE
“DI” MODULE 8 SENSOR 8
T b - __—_l_. ENGINE POSITION
C fwir —_—.E C | - ) YUItN ~| 89 b oot
Als IA [a C ID ]e IF o) T M
B7A 1 B
L
=L | wsz60 1HCA2 REF. SIGNAL
)~ VB —1 a3 I GrOUND
R3O IHCAS
PN 85 | REFERENCE SIGNAL
............. *) g YR11K —] INPUT
| TACHO ») vé1im —{ ps | 8YPASS CONTROL
[TOIGNITION *)— v11) D& F ESTOUTPUT
: AND CAM : oAt
- ANGLE SENSOR :

CHART EMK. 4-3

(Page 1 of 3)
ENGINE CRANKS BUT WON'T RUN
1.6L. TURBO LOTUS ELAN

Circuit Description:

This chart assumes that battery condition and engine cranking speed are OK, and there is adequate fuel in

the tank.

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart.

1. A "Check Engine” light "ON” is a basic test to
determine if there is a 12 volt supply and
ignition 12 volts to ECM. No ALDL may be due
to an ECM problem and CHART EMK 4-2 will
diagnose the ECM. If TPS is over 2.5 volts the
engine may be in the clear flood mode which will
cause starting problems.

2. The engine will not start without reference
pulses and therefore the Tech 1 should read rpm
during crank. The veltmeter should indicate
voltage above 0.1 volt.

3. No spark may be caused by one of several
components related to the Ignition System.
CHART EMK 4-3, page 3 of 3 will address all
problems related to the causes of a no spark
condition.

The test light should blink, indicating the ECM
is controlling the injectors ok. How bright the
light blinks is not important. The engine may
not start if only 2 injectors are functioning and
therefore each injector should be tested.

Use fuel pressure gauge T0Q0T0892 and
test hose TOO0T1083 as detailed in
Section EMK.3 - J.

Diagnostic Aids:
L J

If

An EGR valve sticking open can cause a low
air/fuel ratio during cranking.

An injector stuck open could flood the engine
and result in a no start. In "Clear Flood” mode
the engine might start. Check for fouled spark
plugs.

above are all OK, refer to Symptoms in

Section EMK .6, “Hard Start”.

mntT /n 1t
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.@ Lotus Service Notes
N

VFali

O

® FUEL QUANTITY OK.

& IGNITION "ON". I “CHECK ENGINE™ LIGHT IS “OFF", SEE
CHART EMK.&-1.

e INSTALL TECH 1 TOOL. IF “NO ALDL", SEE CHART EMKX. 8-2

® CHECK TECH 1 DATA ACCORDING TQ FIGURE EMK.4-8.
ARE DATA WITHIN RANGE SPECIFIED?

CHART EMK. 4-3

(Page 1 0f 3)
ENGINE CRANKS BUT WON'T RUN
1.6L TURBO LOTUS ELAN

[1s]

DISCONNECT INJECTORS
IGNITION “OFF" FOR 10 SECONDS
IGNITION "ON”. LISTEN FORN-TANK FUEL PUMP.

PUMP SHOULD RUN FOR 2 SECONDS AFTER IGNITION "ON”. DOES iT?

REFER TO SYSTEM CHECKS AS
INDICATED IN FIGURE EMK.4-8

-@J

..........

- IFNO TECH 1 AVAILABLE:
¢ IGNITION ON
® VOLTMETER ON AC SCALE

o BACKPROBE ECM CONNECTOR TERMINAL B5 WITH VOLTMETER TO
GROUND. SHOULD BE 0.5 VOLTS AC OR MORE WHILE CRANKING. iS5 11?7

-
® CHECK “ENGINE SPEED” ON TECH 1 WHILE CRANKING. SPEED INDICATED? 'LSEE CHART EMX. 4-5 _J'

L
| ettt 1
® INSTALL SPARK TESTER TOOOT0901 ON 2 ADJACENT PLUG WIRES 1 & 2, THEN : SEE CHART EMK. :
3 & 4 WHILE CRANKING WITH REMAINING PLUG WIRES STILL CONNECTED. 1 43(20f3) )
® SPARK SHOULD JUMP TESTER GAP ON ALL WIRES. DOESIT? bommmmmmme e

L

YES

o INSTALLINJECTOR TESTER T000T0900 AT EACH
INJECTOR CONNECTOR.

[1o]

¢ INSTALL NEW SPARX PLUG
WIRE WHERE NO SPARK

W, X

o CRANK ENGINE AND OBSERVE TEST LIGHT. SHOULD . T Rk

BLINK ON ALL TESTS. DOESIT? EHOULD Jomp ve S TeR GAP

T ON ALL WIRES. DOES IT?
ves
T e Tl

e WITHOVM ON 200 OHM SCALE MEASURE RESISTANCE OF | SEECHART |

INJECTORS SHOULD BE BETWEEN 1.6 AND 22 OHMS* ISIT? | | EMKA-3ROF3) [ gauLry FAULTY

SPARK PLUG DI MODULE
WIRES OR CONNECTION
YES m POOR OR MODULE
CONNECTION

* IGNITION “OFF". | RepLace nsecTOR
¢ INSTALL FUEL PRESSURE GAUGE AND NOTE PRESSURE

WHILE CRANKING.ENGINE. SHOULD BE 280-325 kPa (30.5-

47 psi). AND SHOULD HOLD WHEN ENGINE STOPS.

P o . *NOTE: INJECTOR RESISTANCE

o SEEDIAGNOSTIC AIDS ON FACING PAGE FOR ! SEE CHART EMK, 4-7 | SPECIEICATIONIS AT §0°C

ADDITIONAL ITEMS TO CHECK. IF ALL OK, AR a {140°F) AND MAY BE

FUEL INJECTION SYSTEM OK. REFER TO SUGHTLY HIGHER IF THE

“HARD START” IN SECTION EMK.6 INJECTOR IS HOTTER

CLEAR CODES AND CONFIRM NQ “CHECK ENGINE™ LIGHT.

- M e




EMK 4

Lotus Service Notes

TO ECM FUSE # A5 ECMRELAY ECM
NP11A 2 RG10J "E:_‘—_ |+ 12VIGNITION
— ‘ESCM SUPPLY
............................ P WITCHED)
! YO VSV EQUIPMENY 1 2
| FUSE # A10 e G10K ]
............................. L INJECTOR
DRIVERS
RG10/ INJECTORS
N ellioisssite g il O /z ’
tHCas .
- R S R T
INLET waﬂ 2/4
MANIFOLD IHCRS
GROUND L
— " TO IGNITION :
A | wanx 8 a b RID -)‘ AND DI :
DIRECT \GNITION e CAM ANGLE e MODULE
“DI* MODULE 8 | SENSOR 8
1. - ] I E ENGINE POSITION
C w11y :‘E C_ 3-“ )" YUIN INPUT
als lI [s [ Jo e | p| TA wee
B7A "
b
== WSZGD 1HCA2 REF. SIGNAL
- *)— ¥811L —{ g3 } GROUND
R3ID IHCAY
PN 8s | REFERENCE SIGNAL
............. a4 AT YR11K INPUT
TACHO => YG11IM DS |- BYPASS CONTROL
*)— Y1 - EST OUTPUT
“TOIGNITION D4
. AND CAM : 1HCAG
ANGI.E SENSOR

CHART EMK. 4-3

(Page 2 of 3)
ENGINE CRANKS BUT WON'T RUN
1.6L TURBO LOTUS ELAN
Circuit Description:
This chart assumes that battery condition and engine cranking speed are OK, and there is adequate fuel in
the tank.

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the ® An EGR valve sticking open can cause a low
diagnestic chart. air/fuel ratio during cranking.
Checks where the problem is located in the ® An injector stuck open could flood the engine
injector circuitry. and result in a no start. In "Clear Flood” mode
7. This test determines if there is an ECM or the engine might start. Check for fouled spark
wiring harness problem. plugs.

If above are all OK, refer to Symptoms in
Section EMK .6, “Hard Start”.
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(10F3)

e

4
t
i
]
i
t
!
.-

CHART EMK. 4-3

(Page 2 of 3)
ENGINE CRANKS BUT WON'T RUN
1.6L TURBO LOTUS ELAN

‘ NO BLINKING LIGHT AT ONE OR ALL INJECTORS TESTED J

STEADY LIGHT

@ o IGNITION “ON”
¢ PROBE INJECTOR CONNECTOR
TERMINALS A WITH A TESTLIGHT TO

GROUND

TERMINALS.

o LIGHTSHOULD BE "ON" AT ALL

FOR SHORT TO GROUND.

e CHECKINJECTOR DRIVER CKT WITH STEADY LIGHT

:

FAULTY ECM REPAIR SHORT TO GROUND.

I LIGHT "OFF” ALL J

[OPEN CKTRG10) _l

LIGHT “ON" ALL

) §

I LUGHT "ON"™ LESS THAN ALL

T

@ » RECONNECT INJECTOR(S) | | OPEN CKTBETWEEN
® IGNITION “OFF" INSECTOR CONNECTOR
o DISCONNECT £ECM AND INJECTOR HARNESS
e IGNITION “ON CONNECTOR CAVITY B12.
o PROBE ECM TERMINALS

INJECTOR CONNECTOR D15 AND CISWITH A
TEST LIGHT TO GROUND
[vsrrow ]

POOR CONNECTION OR OPEN CKT's UW10T
FAULTY ECM AND UY10R

INJECTOR HARNESS CONNECTOR B

Ne

=

—_
N

(I

Sletll-

CLEAR CODES AND CONFIRM NO "CHECK ENGINE™ LIGHT.

enMne s n 1
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CHART EMK. 4-3

(Page 3 of 3)
ENGINE CRANKS BUT WON'T RUN

1.6L TURBO LOTUS ELAN
Circuit Description:

The "Direct Ignition” system (DI} uses a waste spark method of distribution. In this type of system the
ignition module triggers the #1-4 coil pair resulting in both #1 and #4 spark plugs firing at the same time. #1
cylinder is on the compression stroke at the same time #4 is on the exhaust stroke, resulting in a lower energy
requirement to fire #4 spark plug. This leaves the remainder of the high voltage to be used to fire #1 spark

plug.

Test Description:
Numbers below refer to circled numbers on the
diagnostic chart.

10. The engine position sensor should output a

voltage as the crankshaft turns. If no voltage is

8.

Battery voltage should be available at
terminal “B” of the DI 2 pin connector, and
terminal "A” should be a good ground.

The test light to 12V simulates a reference
signal to the ECM which will result in an
injector test light blink for every other touch of
the test light, if CKT YR11K, the ECM and the
injector driver circuit are all functioning
properly.

11

produced, the indication is a poor sensor
connection or faulty sensor.

The engine position sensors core is a magnet,
therefore, it should be magnetized and the
resistance should be within a range of 1250 to
1450 ohms.

1001/ 0 1
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1
! CHARTEMK. 4.3 | ENGINE CRANKS BUT WON'T RUN
| Coace1ors | 1.6L TURBO LOTUSELAN |
¢ IGNITION "OFF", DISCONNECT 2 PIN DI HARNESS CONNECTOR.
® IGNITION "ON", CONNECT A TEST LIGHT BETWEEN HARNESS
TERMINALS “A” AND "B (CIRCUITS R3D AND B7A).
® TESTLIGHT SHOULD BE “ON". IS 177
| -
YES NO
@ & RECONNECT 2 PIN CONNECTOR, ® CONNECT TESTLIGHT BETWEEN
DISCONNECT 6 PIN DI AND INJECTOR CONNECTOR CYL1 HARNESS TERMINAL "B~ CIRCUIT
® CONNECT INJ. TEST LIGHT T000T0900 AT iNJ. CONNECTOR 1. R3D AND GROUND .
® CONNECTATESTLIGHTTO 12 VOLTS AT REVERSE LAMP ¢ TESTUGNT SHOULD BE “ON". I1S4T?
‘ SWITCH CONNECTOR LOCATED UNDER AIR FILTER AND 1
! REPEATEDLY TOUCH TO DI HARNESS TERMINAL “E~,
¢ REPEAT TEST WITH INJ. TEST LIGHT CONNECTED TO Iy, m
CONNECTOR CYL. 2. INJECTOR TEST LIGHT SHOULD BLINK ON
BOTH PINS . DOES IT ?
OPEN CKT R3D. OPEN CXT B78
YES NO
® CHECK INJECTOR DRIVER CKT UW10R &
UY10T FOR OPEN OR SHORT TO VOLTAGE.
ARE CIRCUITS OK?
|
REPAIR INJECTOR CHECK CKT YR11K FOR OPEN OR SHORT TO GROUND OR TO
DRIVER CIRCUITS VOLTAGE. If CKT YR11K IS OK, FAULT IS A POOR
CONNECTION AT £ECM TERMINAL “BS* OR FAULTY ECM.
.‘D ¢ DISCONNECT 3-WAY DI CONNECTOR,
s CHECK VOLTAGE (DYM ON 2 VOLT AC_SCALE) (se;‘fr‘c"‘" gg:i"::r';:‘w
L BETWEEN TERM A & B AT VARIABLE RELUCT
e CAM ANGLE SENSOR DURING . READING
SHOULD BE 400 - 1000mv. IS IT? C:H:H:D:l" G34A —
L
NO
@ ¢ DISCONNECT 2 PIN CAM ANGLE SENSOR CONNECTOR. LFAULTY D! MODULE ]
¢ WITHOVM IN 2K POSITION, MEASURE RESISTANCE
ACROSS SENSOR TERMINALS (RESISTANCE SHOULD 8¢
BETWEEN™1250 AND 1450 OHMS).
® VERIFY THAT SENSOR IS STILL MAGNETIC AND INSPECT
FOR DAMAGED TERMINALS. IS SENSOR OK?
L
REPLACE CAM ANGLE CXT'S WR11X OR W11Y GROUNDED,
SENSOR CONNECTED TO VOLTAGE OR OPEN
CLEAR CODES AND CONFIRM NO "CHECK ENGINE LIGHT".
h
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* TO DIRECT {GNITION MODULE ¢— YR11K _____E | REFERENCE

-
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> 182 I siGnaL INPUT

SIGNAL INPUT

CHART EMK. 4-5

FUEL PUMP RELAY CIRCUIT
1.6L TURBO LOTUS ELAN

When the ignition switch is turned "ON”, the Electronic Control Module (ECM) energizes its fuel pump
relay control output. It will provide +12 volts to the fuel pump relay, as long as the engine is cranking or
running, and the ECM is receiving reference input signal pulses.

If there are no reference pulses, (key "ON”, engine stopped) the ECM will shut "OFF” the fuel pump relay

Circuit Description:

within 2 seconds.

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart.

1. The fuel pump only runs if the inertia switch is
closed and operative.

2. Determines if the ECM and fuel pump relay
circuit is operating correctly. The ECM should
turn "ON” the pump relay. Since the engine is
not cranking or running, the ECM will turn
“OFF" the relay within 2 séconds after ignition
is turned "ON".

3. [f the fuse is blown, this test will check for short
to ground on CKTWP22D. To prevent mis-
diagnasis, be sure fuel pump is disconnected and
ignition is “OFF” before performing this test.

Diagnostic Aids:

See figures EMK. 4-1 and 4-2 for location of
fuses and relays.

1001/ 0 |
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CHART EMK. 4-7

(Page 1 0f 2)
FUEL DELIVERY SYSTEM
1.6L TURBO LOTUS ELAN

Circuit Description:
Fuel is drawn from the tank by the electric fuel pump and is fed under pressure through a fuel filter and
continues on into the fuel rail and then is injected into the ports through the fuel injectors.
Fuel pressure in the system is governed by the pressure regulator, in such a manner that a certain pressure
difference between fuel pressure and inlet manifold pressure is maintained. Excess fuel above the regulated
pressure is returned to the fuel tank by the pressure regulator and the fuel return lines.

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart.

1.

2,

If the engine does not start, be sure to start with
CHART EMK. 4-3 to prevent misdiagnosis.

® is to purge any air from the lines after
installing the gauge. It also serves to cool the
fuel rail for more accurate pressure testing if the
engine is hot. ® is to allow the ECM to “"power
down”, so the next time the ignition is turned
"ON”, the ECM will energize its fuel pump relay
control for 2 seconds. ® & ® indicate what the
pressure should do when the ignition is turned
"ON”. There are two things to note: (A) -
pressure reading, and (B)-that the pressure
does not continue to drop after the pump stops
running

At this point, the regulated pressure should be
within specification, and the pressure does not
drop when the pump stops running. This check

-Continued on Chart EMK.4-7 (Page 2 of 2) -

is to see if the pressure regulator will modulate
the regulated fuel pressure when the vacuum
signal to it changes. During normal engine
operation, the regulated pressure can change,
based on intake manifold pressure. When the
manifold pressure is at its lowest (engine idling),
fuel pressure will be at its lowest regulated
pressure. When intake manifold pressure is at
its highest (wide open throttle), regulated fuel
pressure will be at its highest regulated
pressure.

If the pressure continues to drop after the pump
stops running, there is a leak somewhere.
Either the check valve in the pump is leaking
pressure back into the tank, the regulator has an
internal leak allowing fuel to leak from the
pressure side to the return side, or an injector is
leaking (dripping).
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CHART EMK. 4-7

(Page 2 of 2)

FUEL DELIVERY SYSTEM

1.6L TURBO LOTUS ELAN
Circuit Description:

_Continued from Chart EMK 4-7 (Page 1 of 2) -

The fuel pump has a check valve in it to maintain pressure at the fuel rail after the pump stops running.
The check valve plays an important part in the fuel delivery system: to keep the fuel rail "charged” with fuel
after the pump shuts off. When the engine begins cranking to start, there is no delay before fuel injection

begins, and quick starting is insured.

The check valve is part of the fuel pump, and is not serviced seperately.

Test Description:

Numbers below refer to circled numbers on the 7. When the fuel return hose is pinched shut, there
diagnostic chart. is no pressure regulator control to limit the
5. If any fuel lines, fittings, filter, or components pressure. The pressure reading will be whatever

6.

are restricted, full pressure cannot be attained.
At this point, the pressure checks are OK, but a
complete test has not been performed. Returnto
CHART EMK .4-7 (page 1 of 2) step 3 to complete
the testing. -

the fuel pump is capable of producing . This is
the same as attaching a pressure gauge directly
to the output of the fuel pump. The pressure
reading would be a “maximum pressure - no
flow” reading, and should be well over 325 kPa.
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THIS CHART ASSUMES THERE IS CHART EMK. 4-7

SUFFICIENT FUEL IN THE TANK.
(Page 1 of 2)

FUEL DELIVERY SYSTEM
@ | F ENGINE CRANKS BUT WON'T RUN, START WITH CHART EMK.4-3(10F2). | 1.6L TURBO LOTUS ELAN
@ @ - IGNITION “OFF", REMOVE FUEL PUMP RELAY. I*NOTE: 1t is normal for the pressure to
@ - INSTALL FUEL PRESSURE GAUGE AT PRESSURE LINE CONNECTOR i drop slightly after the pump stops running, :
BLOCK (REFER TO SECTION EMK.3-) FOR INSTRUCTIONS). " but should then hoid steady and drop no
® - JUMPER CKT'S WP22C AND WG220 IGNITION “ON". ALLOW PUMP : further. :
TORUN 1 MINUTE. THIS IS TO PURGE THE LINES OF ANY AIR BEFORE '; if the engine is hot when this pressure
PRESSURE TESTING.  test is performed, it is OK if the pressure very
_ IGNITION “OFF” FOR 10 SECONDS. REMOVE JUMPER AND : slowly begins to rise after the pump stops. :
RECONNECTRELAY. b e ;
® - OBSERVE FUEL PRESSURE WHEN IGNITION IS TURNED"ON".
® - PRESSURE SHOULD BE 280 - 325 kPa (30 - 47 psi), & NOT CONTINUE
IO DROP AFTER PUMP STOPS RUNNING. (Pump should run about 2
seconds, then shut off.) SEE "NOTE.
o
| 1 1
(3)|e oisconnect rueL Pume (&) | ressune, sut HOLDS | LESS THAN 280 kPa (40 psi) NO
RELAY CONTINUES TO DROP PRESSURE -OR- PRESSURE
e JUMPERCKT'S WP22C AFTER PUMP STOPS BUT MORE THAN 325 kPa (47 psi)
AND WG22D AND NOTE -
FUEL PRESSURE. pusmdeo - 1
e CONNECT A HAND e IGNITION "OFF" FOR 10 SECONDS. || SEE CHARTEMK. 4-7 |
VACUUM PUMP TO THE e [GNITION “ON“. H (PAGE2 OF 2) '
REGULATOR VACUUM ® WHENTHEPUMPSTOPSRUNNING | —~ "7~~~ ""77"77~ 4
FITTING, AND APPLY 50 (atter 2 seconds), AND WHILE THE
kPa OF VACUUM TO THE PRESSURE IS DROPPING, PINCH CHECK FOR:
REGULATOR. SHUT THE TEST HOSE . - FUEL PRESSURE LINE RESTRICTED
® NOTE FUEL PRESSURE ® PRESSURE NOWNMOLDS? BETWEEN PUMP AND TEST POINT.
WITH VACUUM APPLIED - FUEL SUPPLY LINE BETWEEN TANK
TOREGULATOR. IT AND PUMP EITHER RESTRICTED -OR-
SHOULD BE AT LEAST 15 LEAXING (sucking air).
kPa LESS THAN WHEN NO YES m - RESTRICTED FUEL FILTER.
VACUUMWAS APPLIED. - RESTRICTED IN-TANK FUEL STRAINER,
e 15117 CHECK FOR LEAKS CHECK FOR - DEFECTIVE FUEL PUMP.
IN THE LEAKING
' "PRESSURE-SIDE” INJECTORS, IF OK
YES m OF THE FUEL REPLACE
SYSTEM. IF OK, REGULATOR
REPLACE FUEL
NO REPLACE PUMP,
TROUBLE PRESSURE
FOUND REGULATOR

CLEAR CODES AND CONFIRM NO "CHECK ENGINE™ LIGHT
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' FROM CHART EMK.&-7 |
' (PAGE 1 0F 2) '

CHART EMK. 4-7

(Page 2 of 2)

FUEL DELIVERY SYSTEM
1.6L TURBO LOTUS ELAN

« DAMPER-TO-FILTER
= FILTER-TO-FUEL RAIL

Ak A
HOLDS /LESS THAN 280 kPa (40 psi)
PRESSURE -OR-
BUT | MORE THAN 325 kPa (47 psi)
1
- T
[ FuEL PRESSURE LESS THAN 280 kPa (40 psi) | [ woenessure | | FuEL PRESSURE MORE THAN 325 kPa (47 psi) |
rem——tessss = L
@ e MAKE CLOSE INSPECTION OF ALL | RETURN TO ' CHECK FOR
FUEL LINES BETWEEN FUEL TANK ! CHARTEMK.47 | | RESTRICTION/ KINKS
.AND FUEL RAIL FOR RESTRICTIONS. ' (PAGE10F2) | IN FUEL RETURNS LINE.
THIS INCLUDES THESE LINES: et i d |rokRenace
. TANK-TO-PUMP
- PUMP-TO-DAMPER REGULATOR.

REPLACE FUEL FILTER, THEN RECHECK

PRESSURE.

REPAIR, THEN RECHECK PRESSURE.

4
'
CHART EMK.&-7 |
(PAGE10F2) |
1
4

|
PRESSURE STILL LESS PRESSURE NOW 280 - 325 kP3 (40 - 47 psi}, AND DOES
THAN 280 kPa (30 psi) NOT CONTINUE OROPPING WHEN PUMP STOPS.
N . .
RETURN TO

@ o IGNITION “OFF".
o JUMPER CKT 'S WP22C AND WG22D AT FUEL PUMP RELAYAND NOTE FUEL PRESSURE.
e PINCH SHUT THE FUEL PRESSURE TEST HOSE. **

PRESSURE NOW PRESSURE STILL

MORE THAN 325 kPa LESS THAN 325 kPa

REPLACE PRESSURE REGULATOR REPLACE FUEL PUMP, AND

AND RECHECK PRESSURE. RETURN TO CHART EMK. 4-7
(PAGE 1 OF 2) STEP 2

** NOTE:BE SURENOT TO
EXCEED MAX.
ALLOWED GAUGE
PRESSURE OR 400 KPA.

CLEAR CODES AND CONFIRM NO "CHECK ENGINE™ LIGHT.
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CHART EMK. 4-9

IDLE SPEED ERROR
1.6L TURBO LOTUS ELAN

Circuit Description:

This chart should be used, when the closed throttle engine speed is 50 rpm above or below the desired

idie speed for 20 seconds with engine fully warmed up and idle speed stabilized for at least 20 seconds. The
ECM controls idle rpm with the IAC valve. To increase idle rpm, the ECM moves the [AC valve in,
allowing more air to bypass the throttle plate. To decrease rpm, it moves the IAC valve out, reducing air
flow by- passing the throttle plate. The Tech 1 will read the ECM commands to the IAC valve in counts.
The higher the counts, the more air allowed (higher idle). The lower the counts, the less air allowed (lower

idle).

Test Description:

Numbers below refer to circled numbers on the
diagnostic chart.

1. Run test, even if engine will not idle. If idle is

too low, the Tech 1 will display 80 or more
counts, or steps. Ifidle is high, it will display "5”
counts or less. Occasionally an erratic or
unstable idle may occur. Engine speed may vary
200 rpm or more up and down. Disconnect IAC.
If the condition is unchanged, the [AC is not at
fault.

When the engine was stopped, the IAC Valve
retracted (more air) to a fixed "Park” position for
increased air flow and idle speed during the next
engine start. The Tech 1 will display 80 counts
on engine stopped, ignition "ON".

The IAC valve should extend as the ECM
commands idle speed to decrease to desired rpm.
The test light will confirm the ECM signals by a
steady or flashing light on all circuits.

There is a remote possibility that one of the
circuits is shorted to voltage, which would have
been indicated by a steady light. Disconnect the
ECM and turn the ignition “ON” and probe
terminals to check for this condition.

Diagnostic Aids:

A slow unstable idle may be caused by a system
problem that cannot be overcome by the IAC.
Tech 1 counts will be above 60 counts if idle is
too low, and "5” counts if idle is too high. If idle
speed is excessively high, check for and correct
any trouble code problem or vacuum leak.
System too lean
Idle speed may be too high or too low. Engine
speed may vary up and down, disconnecting IAC
does not help. Check fuel pressure and CO
emissions.
System too rich
Idle speed too low. Tech 1 counts usually above
80. System obvieusly rich and may exhibit black
smoke exhaust.
Check: - COQemissions

- High fuel pressure

- Injector leaking or sticking
Intake Manifold - Remove IAC and inspect bore
for foreign material or evidence of IAC valve seat
or pintle damage.
Refer to "Rough, Unstable, Incorrect Idle or
Stalling” in "Symptoms” in Section EMK. 6.
Check (wiggle) IAC pins at ECM and valve while
watching "IDLE AIR CONTROL” on TECH 1
display. Should be fairly stable.
A faulty TPS or TPS circuit causes unstable or
elevated idle speed.
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EMK.4

CHART EMK. 4-9

@ .

CHECK FOR ANY OTHER COOES SET. ADDRESS THESE

PROBLEMS FIRST BEFORE PROCEEDING TQ CHART EMK. 4-9.

ENGINE IDLING AT NORMAL OPERATING TEMPERATURE.
REVV ENGINE A FEW TIMES, THEN NOTE RPM AT IDLE.

IDLE SPEED ERROR
1.6L TURBO LOTUS ELAN

@

IGNITION “OFF* FOR 10 SECONDS.
DISCONNECT IAC VALVE HARNESS.
START ENGINE AND IMMEIDIATELY NOTE RPM.

I IDLE RPM, NO INCREASE }

©)

[ IDLE RPM, INCREASE

¢ IGNITION "OFF” FOR 10 SECONDS.
® RECONNECTIACVALVE HARNESS,
® START ENGINE, NOTE RPM.

IWILL NOT RETURN TQ iDLE RPM RECORDED IN STEP 1 ]

' RETURNS TO IOLE RPM RECORDED IN STEP 1 !

ENGINE IDLING.

DISCONNECT IAC VALVE HARNESS.

DISCONNECT VACUUM HOSE TO CREATE A
VACUUMLEAK.

CONNECT A TEST LIGHT BETWEEN EACH IAC
HARNESS CONNECTOR TERMINAL AND GROUND.

{DLE AIR CONTROL CIRCUIT OK. SEE
FACING PAGE "DIAGNOSTIC AIDS ™.

LIGHT “OFF” ONE OR
MORE CIRCUIT(S)

CHECK FOR OPEN OR SHORT 7O
GROUND IN CIRCUIT WITH NO LIGHT

[ ARE ALL CIRCUITS OK? ]

®

| LIGHT FLASHING ALL CIRCUITS ]
|

PERFORM "RPM CONTROL” TEST WITH TECH 1.

IS RPM CONTROLLED?

g o
IDLE AIR CONTROL FAULTY IAC
CIRCUIT OK. SEE CONNECTION OR
FACING PAGE (AC VALVE.
"DIAGNOSTIC
AIDS”.

YES

® CHECK RESISTANCE ACROSS IAC COILS. SHOULD BE

MORE THAN 20 OHMS BETWEEN IAC TERMINALS
OPPOSITE HARNESS CONNECTOR TERMINALS "A”
TO “8” AND “C” TO *D".

I REPAIR WIRING AND RECHECK ]

[ox ]

F‘-AULTY ECM CONNECTION OR ECM

| NOTOK |

l REPLACE IAC VALVE AND RECHECK I

CLEAR CODES AND CONFIRMNO “CHECK ENGINE LIGHT".
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CODE 14

COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW - HIGH TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

Circuit Description:

The Coolant Temperature Sensor uses a thermistor to control the signal voltage at the ECM. The ECM
applies a voltage on CKT SB11C to the sensor. When the engine is cold, the sensor (thermistor) resistance is
high, therefore, the ECM will see high signal voltage.

As the engine warms, the sensor resistance becomes less, and the voltage drops. At normal engine operating
temperature, the voltage will measure about 1.0 to 2.4 volts at the ECM terminal “C10”.

Coolant temperature is one of the inputs used to control:

® Fueldelivery
o Engine Spark Timing (EST)
¢ Idle (IAC)

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart.

1. Checks to see if code was set as result of hard

failure or intermittent condition.
Code 14 will setif

e Engine has been running for 2 minutes.
coolant

e Signal Voltage indicates a
temperature above 145°C (275°F).

2. This test simulates conditions for a Code 15. If
the ECM recognizes the open circuit (high

® Exhaust Gas Recirculation (EGR)
& Secondary Throttles

® Boost Control

e Air Conditioning

Verify that engine is not overheating and has
not been subjected to conditons which could create
an overheating condition (i.e. overload, trailer
towing, hilly terrain, heavy stop and go traffic, etc.).
The "Temperature To Resistance Value” scale at the
right may be used to test the coolant sensor at
various  temperature levels to evaluate the
possibility of a ”shifted” (mis-scaled) sensor. A
"shifted” sensor could result in poor driveability
complaints.

voltage), and displays a low temperature, the

ECM and wiring are OK.

Diagnostic Aids:

Check harness routing for a potential short to

ground in SB11C.

The Tech 1 displays engine temperature in )
degrees celcius. After engine is started, the
temperature should rise steadily to about 87°C, and

then stabilize when thermostat opens.

If Code 14 is intermittent:

® Check (wiggle) ECM connector pins C10 and
All, sensor wires and connector while
watching "COOLANT TEMP on TECHI1
display. Temperature should be stable.
Clear Code and conduct a test drive with
TECH 1 in "Snapshot” mode. Set trigger on
Code 14.
® Refer to "Intermittents” in Section EMK 6.
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CODE 14

COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW - HIGH TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

@[ DOES TECH 1 DISPLAY 185°C OR HOTTER? I

@ o DISCONNECT SENSOR. TECH 1 SHOULD CODE 1415 INTERMITTENT. IF NO
DISPLAY TEMP. BELOW -30°C. DOES IT? ADDITIONAL CODES WERE STORED, REFER
TO “DIAGNOSTIC AIDS” ON FACING PAGE.

CHECK CXT SB11C FOR SHORTED TO

GROUND OR SHORTED TO SENSOR
GROUND CKT S1M. IF OK, FAULTY
ECM.

DIAGNOSTIC AID
COOLANT SENSOR
TEMPERATURE TO RESISTANCE VALUES

(APPROXIMATE)
°F < OHMS
210 100 183
160 70 450
100 38 1,800
70 20 3,400
40 4 7.500
20 -7 13,500
0 -18 25,000
-40 -40 100,700

CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.
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CODE 14
COOLANT TEMPERATURE SENSOR CIRCUIT

(SIGNAL VOLTAGE LOW - HIGH TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

) [WES YECH 1 DISPLAY 145°C OR HOTTER? |

YES

@ o DISCONNECT SENSOR. TECH 1 SHOULD
DISPLAY TEMP, BELOW -30°C. DOES IT?

CODE 14 1S INTERMITTENT. iF NO
ADDITIONAL CODES WERE STORED, REFER

FAULTY SENSOR

TO “DIAGNOSTIC AIDS™ ON FACING PAGE.

CHECK CKT SB11CFOR SHORTED TO
GROUND OR SHORTED TO SENSOR
GROUND CKT S11M. IF OK, FAULTY
ECM.

DIAGNOSTIC AID
COOLANT SENSOR
TEMPERATURE TO RESISTANCE VALUES
(APPROXIMATE)

r *C OHMS
210 100 18%
160 70 450
100 38 1,800

70 20 3,400

40 4 7,500

20 -7 13,500

0 -18 25,000
-40 -40 100,700

CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.
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CODE 15

COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH - LOW TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

The Coolant Temperature Sensor uses a thermistor to control the signal voltage at the ECM. The ECM
applies a voltage on CKT SB11C to the sensor. When the engine is cold, the sensor (thermistor) resistance is

Circuit Description:

high, therefore, the ECM will see high signal voltage.

As the engine warms, the sensor resistance becomes less, and the voltage drops. At normal engine
operating temperature, the voltage will measure about 1.0 to 2.4 volts at the ECM terminal “C10”.
Coolant temperature is one of the inputs used to control:

o Fuel delivery .
® Engine Spark Timing (EST)
e Idle (IAC) .
Test Description:
Numbers below refer to circled numbers on the
diagnostic chart.

1. Checks to see if code was set as result of hard

failure or intermittent condition.

Code 15 will set if:

® The engine has been running for 1 minute.

® Signal Voltage indicates a coolant
temperature below -37°C.

2. This test simulates conditions for a Code 14. If
the ECM recognizes the grounded circuit (low
voltage), and displays a high temperature, the
ECM and wiring are OK.

3. This test will determine if there is a wiring
problem or a faulty ECM. 1f CKT S11H is open,
there may also be a Code 33 stored. Be sure to
carefully check terminals at the engine harness
connectors.

Diagnostic Aids:

The Tech 1 displays engine temperature in
degrees celsius. After engine is started the

Exhaust Gas Recirculation (EGR)
¢ Secondary Throttles
Boost Control

®  Air Conditioning

temperature should rise steadily to about 82°C, and
then stabilize when thermostat opens.

A faulty connection or an open in CKT SB11C or
CKT S11H can result in a Code 15.

Codes 15 and 33 stored at the same time could be
the result of an open CKT IHCA15.

The ” Temperature to Resistance Value” scale at
the right may be used to test the coolant sensor at
various temperature levels to evaluate the
possibility of a "shifted” {mis-scaled) sensor. A
"shifted” sensor could result in poor driveability
complaints.

1f Code 15 is intermittent;

® Check (wiggle) ECM connector pins C10 and
All, sensor wires and connector while
watching "COOLANT TEMP” on Tech 1
display. Temperature should be stable.

@ C(lear Code and conduct a test drive with
Tech 1 in "Snapshot” mode. Set trigger on
Code 15.

® Refer to "Intermittents” in Section EMK 6.
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CODE 15

COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH - LOW TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

@ (DOE S TECH 1 DISPLAY COOLANT -35°C OR COLDER?—I
L

YES

® DISCONNECT SENSOR

® JUMPER HARNESS TERMINALS A AND B.
TECH 1SHOULD DISPLAY 130°C OR MORE.
DOES IT?

L

EMK. 4

CODE 15IS INTERMITTENT. iF NO
ADOITIONAL CODES WERE STORED, REFER
TO DIAGNOSTIC AIDS ON FACING PAGE.

[FAULTY CONNECTION OR SENSOR l

DIAGNOSTIC AID

COOLANT SENSOR
TEMPERATURE TO RESISTANCE VALUES
(APPROXIMATE)

°F Y OHMS
210 100 185
160 70 450
100 38 1,800
70 20 3,400
40 4 7,500
20 -7 13,500
0 -18 25,000
-40 -40 100,700

@

® JUMPER SB11C{CAVITY 8) TO ENGINE
GROUNDS.
TECH 1 SHOULD DISPLAY OVER 130°C.
QOES IT?

[re] o

OPEN SENSOR GROUND
CIRCUIT S11H, FAULTY
CONNECTION OR
FAULTY £CM. ECM.

OPEN CKT SB11C,
FAULTY CONNECTION
ATECM, OR FAULTY

CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.
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CODE 21

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE HIGH)

1.6L TURBO LOTUS ELAN

e THROTTLE CLOSED. DOES TECH 1
DISPLAY TPS OVER 2.5 VOLTS?

L

7

e DISCONNECT SENSOR. TECH 1 SHOULD DISPLAY CODE 21 1S INTERMITTENT. IFNO
TPS BELOW 0.2 VOLTS. DOESIT?

ADDITIONAL CODES WERE STORED, REFER
TO DIAGNOSTIC AIDS ON FACING PAGE.

S £

CKTUR11E SHORTED TO @ ® PROBE SENSOR GROUND CIRCUIT BW11D
VOLTAGE OR FAULTY ECM WITH A TEST LIGHT CONNECTED TO 12 VOLTS.

FAULTY CONNECTION
DR SENSOR

CHECK FOR QPEN
SENSOR GROUND
CIRCUIT BW11D. IF
OK FAULTY ECM.

CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.

DPoarma 17
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EMK 4

THROTTLE
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CODE 22

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE LOW)

1.6L TURBO LOTUS ELAN

Circuit Description:

The Throttle Position Sensor (TPS) provides a voltage signal that changes, relative to the throttle valve
position. Signal voltage will vary from 0.4 £ 0.02 volts at idle to about 4.0 voits at wide open throttle (WOT).
The TPS signal is one of the most important inputs used by the ECM for fuel control and for many of the

ECM controlled outputs.

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart.

1. This step checks to see if Code 22 is the result of
a hard failure or an intermittent condition.

A Code 22 will set if:
® The engine is running.
® TPS voltage is below .20 volts.

2. This step simulates conditions for a Code 21. If
a Code 21 is set, or the Tech 1 tool displays over
4 volts, the ECM and wiring are OK.

3. The Tech 1 does not display 12 volts. The
important thing is that the ECM recognizes the
voltage as over 4 volts, indicating that CKT
UR11E and the ECM are OK.

4. If CKT UOL1IF is open or shorted to ground,
there may also be a stored Code 34

5. An internally shorted MAP sensor can pull
down 5V REF voltage.

Diagnostic Aids:

Scan TPS while depressing accelerator pedal
with engine stopped and ignition "ON". Display
should vary from about 0.40 t 0.02 volt when
throttles is closed, to about 4.0 volt when throttle is
held wide open.

Also, Tech 1 will display throttle angle %:

0% = closed throttle; >95% = WOT
Should check condition of connector and sensor
terminals for corrosion, and clean and/or replace as
necessary. If corrosion is found, check condition of
connector seal and repair or replace if necessary.

[f Code 22 is intermittent:

@ Check (wiggle) ECM connector pins Cl4,
C13, D2, sensor wires and connector while
watching "THROT POSITION” on Techl
display. Voltage should be constant. '

o Clear Code and conduct test drive with Tech
1 in "Snapshot” mode. Set trigger on Code
22.

® Refer to "Intermittents” in Section EMK 6.
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CODE 22

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE LOW)

1.6L TURBO LOTUS ELAN

Circuit Description:

The Throttle Position Sensor (TPS) provides a voltage signal that changes, relative to the throttle valve
position. Signal voltage will vary from 0.4 + 0.02 volts at idle to about 4.0 volts at wide open throttle (WOT).
The TPS signal is one of the most important inputs used by the ECM for fuel control and for many of the

ECM controlled outputs.

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart.

1. This step checks to see if Code 22 is the result of
a hard failure or an intermittent condition.

A Code 22 will set if*
¢ The engine is running.
e TPS voltage is below .20 volts.

2. This step simulates conditions for a Code 21. If
a Code 21 is set, or the Tech 1 tool displays over
4 volts, the ECM and wiring are OK.

3. The Tech 1 does not display 12 volts. The
important thing is that the ECM recognizes the
voltage as over 4 volts, indicating that CKT
UR11E and the ECM are OK.

4. If CKT UOILLF is open or shorted to ground,
there may also be a stored Code 34.

5. An internally shorted MAP sensor can pull
down 5V REF voltage.

Diagnostic Aids:

Scan TPS while depressing accelerator pedal
with engine stopped and ignition "ON". Display
should vary from about 0.40 % 0.02 volt when
throttles is closed, to about 4.0 volt when throttle is
held wide open.

Also, Tech 1 will display throttle angle %:

0% = closed throttle, >95% = WOT
Should check condition of connector and sensor
terminals for corrosion, and clean and/or replace as
necessary. If corrosion is found, check condition of
connector seal and repair or replace if necessary.

If Code 22 is intermittent:

& Check (wiggle) ECM connector pins Cl4,
C13, D2, sensor wires and connector while
watching "THROT POSITION” on Techl
display. Voltage should be constant.

¢ Clear Code and conduct test drive with Tech
1 in "Snapshot” mode. Set trigger on Code
22.

® Refer to "Intermittents” in Section EMK 6.
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@ e PROBE CKT UR11E WITH A TEST

@ CHECK FOR CKT UO11F OPEN

CODE 22

THROTTLE POSITION SENSOR (TPS) CIRCUIT

{SIGNAL VOLTAGE LOW)
1.6L TURBO LOTUS ELAN

@ o THROTTLE CLOSED

e DOES TECH 1 DISPLAY TPS 0.20 V ORBELOW?

YES

@ ® DISCONNECT SENSOR.

e JUMPER CKT'S UO11F AND URTE.
e TECH 1 SHOULD DISPLAY TPS OVER 8.0 V. DOESIT?

CODE 22 IS INTERMITTENT. IF NO ADDITIONAL
CODES WERE STORED, REFERTO DIAGNOSTIC
AIDS ON FACING PAGE. '

3

LIGHT CONNECTED TO 12 VOLTS.
® TECH Y SHOULD DISPLAY TPS
OVERA4.0V. DOESIT?

REPLACE SENSOR

.@,.

OR SHORTED TO GROUND.
1S CKT OK?

sl

CHECK CKTUR11E OPEN OR
SHORTED TO GROUND. IF OK
FAULTY CONNECTION OR ECM.

YES

® DISCONNECT MAP SENSOR.

® PROBE CKTURT1E WITH A TEST
LIGHT CONNECTED TO 12 VOLTS.

® TECH 1 SHOULD DISPLAY TPS OVER

REPAIR CKT

[ nepuace map sensor

4.0V.DOESIT?
OVER STILL LESS THAN
4VOLTS 1VOLTS

|

REPLACE ECM

CLEAR CODES AND CONFIRMNO "CHECK ENGINE”™ LIGHT.

N e e 3O
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CODE 23

MANIFOLD AIR TEMPERATURE (MAT) SENSOR CIRCUIT
(LOW TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN
Circuit Description:

The Manifold Air Temperature Sensor uses a thermistor to control the signal voltage to the ECM. The ECM
applies a voltage of about 5 volts on CKT UBI11B to the sensor. When manifold air is cold, the sensor
(thermistor) resistance is high, therefore, the ECM will see a high signal voltage. As the air warms, the sensor

resistance becomes less and the voltage drops.

Test Description:

Numbers below refer to circled numbers on the
diagnostic chart.

1. This step checks to see if Code 23 is the result of

a hard failure or an intermittent condition.

A Code 23 will set if:

e Signal veltage indicates a MAT temperature

less than -38°C.

e Engine is running for longer than 1 minute.
2. This test simulates conditions for a Code 25. If

the Tech 1 tool displays a high temperature, the

ECM and wiring are ok.

3. This step checks continuity of CKT's UB11B and

BW11D. IfCKT BW11D is open there may also

be a Code 21.

Diagnostic Aids:

The Tech 1 displays temperature of the air
entering the engine, which should be close to
ambient air temperature, when engine is cold, and
rise as underhood temperature increases.

A faulty connection, or an open in CKT UB11B
or CKT BW11D can result in a Code 23.

Codes 23 an 21 stored at the same time, could be
the result of an open CKT BWILID. The
"Temperature to Resistance Values” scale at the
right may be used to test the MAT sensor at various
temperature levels to evaluate the possibility of a
"slewed” (mis-scaled) sensor. A “slewed” sensor
could result in poor driveability complaints.

If Code 23 is intermittent:

® Check (wiggle) ECM connector pins C12, D2,
sensor wires and connector while watching
"MASS AIR TEMP” on Tech 1 display.
Temperature should be constant.

¢ Clear Code and conduct test drive with Tech
1 in "Snapshot” mode while watching
"MASS AIR TEMP”.

¢ Refer to "Intermittents” in Section EMK 6.
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CODE 23

MANIFOLD AIR TEMPERATURE (MAT) SENSOR CIRCUIT
{LOW TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

@[ ® DOES TECH 1 TOOL DISPLAY MAT -35°C OR COLDER? ]

@ o DISCONNECT SENSOR. CODE 23 IS INTERMITTENT. IF NO
® JUMPER HARNESS TERMINALS A AND B. ADDITIONAL CODES WERE STORED, REFER
¢ TECH 1 SHOULD DISPLAY TEMPERATURE TO DIAGNOSTIC AIDS ON FACING PAGE.
OVER 130°C. DOESIT?

l FAULTY CONNECTION OR SENSOR @ ® JUMPERCKT UB118 TO GROUND.

® TECH 1 SHOULD DISPLAY TEMP. OVER 130°C. DOES IT?
L

CHECK FOR OPEN CHECK FOR OPEN CKT
CKT BW11D.
DIAGNOSTIC AID FAULTY gg;:,égﬂ%':lpg: Y
MAT SENSOR ::’SStYCETg‘N OR FAULTY ECM,
TEMPERATURE TO RESISTANCE VALUES
(APPROXIMATE)
F °C OHMS
210 100 185
160 70 450
100 38 1.800
70 20 3.400
40 4 7,500
20 -7 13,500
0 -18 25,000
-40 -40 100,700

CLEAR CODES AND CONFIRMNO "CHECK ENGINE™ LIGHT.
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CODE 24

VEHICLE SPEED SENSOR (VSS) CIRCUIT
1.6L TURBO LOTUS ELAN

Circuit Description: |
Vehicle speed information is provided to the ECM by the vehicle speed sensor which is an optical device

mounted in the back of the speedometer head. The VSS driven by the tacho cable produces electrical pulses
which the ECM the uses to calculate mph or kph. .

Test Description: Diagnostic Aids:

Numbers below refer to circled numbers on the Tech 1 should indicate a vehicle speed whenever

diagnostic chart. drive wheels are turning greater than 1 mph.

L. Code 24 will set if vehicle speed is less than 2 Check CKT's BY10Z, G26C and B7B for proper
mph when: : connections. Be sure they are clean and tight and the
o Engine speed is between 2400 and 4400 rpm. harness is routed correctly.
o MAPsignal is less than 20 kPa. If Code 24 is intermittent:
® All conditions met for 10 seconds. ® Clear Code and conduct test drive with
e NoCode21,22,330r 34 TECH t in "Snapshot” mode watching
These conditons are met during a road load "MPH KPH” display. Vehicle speed
operation. Disregard Code 24 that sets when displayed on TECH 1 should always be
drive wheels are not turning. approx. speedometer reading.

® Refer to "Intermittents” in Section EMK.6.
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CODE 24

VEHICLE SPEED SENSOR (VSS) CIRCUIT

1.6L TURBO LOTUS ELAN

DISREGARD CODE 24, IF SET WHILE DRIVE WHEELS ARE NOT TURNING.

@ ® RAISE DRIVE WHEELS
® KEY “ON", ENGINE "OFF”

® SPIN WHEELS, TECH1 SHOULD OISPLAY VEHICLE SPEED ABOVE 0. DOES IT?

o)

NO
® IGNITION "OFF~, DISCONNECT ECM CONNECTOR J1. CODE 24 IS INTERMITTENT.
® BACK PROBE ECM CAVITY A10 WITH DVM TO GROUND. REFER TO DIAGNOSTIC
¢ IGNITION"ON'". AIDS ON FACING PAGE.
® SLOWLY TURN DRIVE WHEEL. VOLTAGE SHOULD ALTERNATE
BETWEEN 0 AND 12 VOLTS.
DOESIT?

3]

YES

¢ KEY "ON~, ENGINE "OFF~.

® DISCONNECT “V$S” CONNECTOR AT INSTRUMENT CLUSTER.
® PROBE CKT G26C WITH TEST LIGHT CONNECTED TO GROUND.

FAULTY ECM
CONNECTION OR
ECM

LIGHT "ON"

i

& PROBE CKY 878 WITH TEST LIGHT
CONNECTED TO 12 VOLTS.
® LIGHT SHOULD BE "ON™.1SIT ?

REPAIR OPEN CXT G26C

YES

@ CHECK CKT BY10Z FOR OPEN OR
GROUNDED . IS CKT OK?

NO YES

REPAIR CKT FAULTY V5S
CONNECTION
ORFAULTY VSS

REPAIR OPEN CKT B78 ]

—

CLEAR CODES AND CONFIRM NO "CHECK ENGINE” LIGHT.
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CODE 25

MANIFOLD AIR TEMPERATURE (MAT) SENSOR CIRCUIT
(HIGH TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

Circuit Description:

The Manifold Air Temperature Sensor uses a thermistor to control the signal voitage to the ECM. The ECM
applies a voltage of approx. 5 volts on CKT UB11B to the sensor. When manifold air is cold, the sensor
(thermistor) resistance is high, therefore, the ECM will see a high signal voltage. As the air warms, the sensor
resistance becomes less and the voltage drops.

Test Description:

Numbers below refer to circled numbers on the The "Temperature To Resistance Value” scale at

diagnostic chart. the right may be used to test the MAT sensor at

1. This check determines if the Code 25 is the various temperature levels to evaluate the
result of a hard failure or an intermittent possibility of a "slewed” (mis-scaled) sensor. A

condition. "slewed” sensor could result in poor driveability

A Code 25 will set if' complaints.

e Engine has been running for 2 minutes. If Code 25 is intermittent:

® A MAT temperature greater than 145°C is ¢ Check (wiggle) ECM pins C12 and D2

detected. sensor wires and connector while watching

Diagnostic Aids: “"MASS AIR TEMP” on Tech 1 display.

If the engine has been allowed to cool to an Temperature should be stable.
ambient temperature (overnight), coolant and MAT ® Clear Code and conduct test drive with Tech
temperatures may be checked with a Tech 1 and 1 in "Snapshot” mode. In case of a drastic
should read close to each other. change of MAT reading trigger manually by

pressing Tech 1 "ENTER” key.
® Refer to "Intermittents” in Section EMK 6.

Paqge 44



- Lolus Service Notes

CODE 25

MANIFOLD AIR TEMPERATURE (MAT) SENSOR CIRCUIT
(HIGH TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

@[.— DOES TECH 1 TOOL DISPLAY MAT 145°C OR HOTTER? ]

o YES

® DISCONNECT SENSOR. CODE 2515 INTERMITYENT. IF NO
® TECH 1 SHOULD DISPLAY TEM®P. ADDITIONAL CODES WERE STORED, REFER
BELOW -35°C. DOES IT? TO DIAGNOSTIC AIDS ON FACING PAGE.

FAULTY SENSOR CHECK FORCKT UB118 SHORTED TO
GROUND OR SHORTED TO SENSOR
GROUND. IF OK FAULTY ECM.

OIAGNOSTICAID
E™ MAT SENSOR
L TEMPERATURE TO RESISTANCE VALUES
{APPROXIMATE)
°F *C QHMS
210 100 185
160 70 450
100 38 1,800
70 20 3,400
40 4 7,500
20 -7 13,500
0 -18 25,000
-40 40 100,700

CLEAR CODES AND CONFIRM NO "CHECK ENGINE™ LIGHT.
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CODE 31/33

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH - LOW VACUUM)

1.6L TURBO LOTUS ELAN

Circuit Description:

idle, to 4 - 4.5 volts at wide open throttle and full boost.

The Manifold Absolute Pressure (MAP) Sensor responds to changes in manifold pressure (vacuum). The
ECM receives this information as a signal voltage that will vary from about 0.6 to 1.0 volts, at closed throttle

If the MAP sensor fails, the ECM will substitute a fixed MAP value and use the Throttle Position Sensor
(TPS) to control fuel delivery.

Test Description:
Numbers below refer to circled numbers on the
diagnostic chart.

1.

This step will determine if Code 33 is the result

of a hard failure or an intermittent condition.

A Code 33 will set if:

e MAP signal indicates greater than
90kPa (over 2.1V) with A/C "OFF".

& TPS less than 1.0%.

e These conditions are present for a time
longer than 0.2 seconds.

This step simulates conditions for a Code 34. If

the ECM recognizes the change, the ECM, and

CKT's UOILF and SR11G, are OK. If CKT

S11H is open, there may also be a Code 15

stored.

Diagnostic Aids:

With the ignition "ON" and the engine stopped,
the manifold pressure is equal to atmospheric
pressure and the signal voltage will be high. This
information is used by the ECM as an indication of
vehicle altitude and is referred to as BARO.
Comparison of this BARO reading with a known
good vehicle with the same sensor is a good way to
check accuracy of a "suspect” sensor. Readings
should be the same * .4 volt.

. An intermittent open in CKT S11H can cause a
Code 33.
® Check (wiggle) ECM connector pin S11H,
wiring and sensor connector while watching
"MAP” on Techl display, engine idling.
Voltage should not increase above 2.5 voits.
@ (Clear Code and conduct test drive with Tech
1 in "Snapshot” mode. Set trigger on Code
33.
® Refer to "[ntermittents” in Section EMK 6.
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EMK.4

CODE 31/33

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH - LOW VACUUM)

1.6L. TURBO LOTUS ELAN

@ ® CHECK FOR OTHER PROBLEMS WHICH COULD CAUSE A
ROUGH IDLE BEFORE USING THIS CHART.
SEE SYMPTOMS IN SECTION EMX.6.

® ENGINE IDLING.
DOES TECH 1 DISPLAY A MAP OF 2.1 VOLTS OR OVER?

YES

IGNITION “OFF~.
DISCONNECT MAP SENSOR ELECTRICAL CONNECTOR .
IGNITION "ON”.

DOESIT?

TECH 1 SHOULD READ A VOLTAGE OF LESS THAN 1 VOLT.

CODE 3315 INTERMITTENT.

F NO ADDITIONAL CODES WERE
STORED, REFER TO DIAGNOQSTIC
AIDS ON FACING PAGE.

YES

® PROBE CKTST11HWITH A TEST LIGHT TO 12 VOLTS.
& TESTLIGHT SHOULD LIGHT.
DOES (T?

CHECK FOR CKT SR11G SHORTED
TO VOLTAGE OR SHORTED TO

CKTUQ11F. iF OK FAULTY ECM.

YES

PLUGGED ORLEAKING
SENSOR VACUUM HOSE CR
FAULTY MAP SENSOR.

NO

CHECK FOR OPEN CKT S11H. IF OK,
FAULTY ECM.

CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT.

1991/01
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CODE 31/33

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH - LOW VACUUM)

1.6L TURBO LOTUS ELAN

@ ® CHECK FOR OTHER PROBLEMS WHICH COULD CAUSE &
ROUGH IDLE BEFORE USING THIS CHART.
SEE SYMPTOMS IN SECTION EMK.6.
o ENGINE IDUNG.
DOES TECH 1 DISPLAY A MAP OF 2.1 VOLTS OR OVER?

YES

IGNITION “OFF~,
ODISCONNECT MAP SENSOR ELECTRICAL CONNECTOR.
IGNITION "ON".

DOES IT?

TECH 1 SHOULD READ A VOLTAGE OF LESS THAN 1 VOLT.

CODE 331S INTERMITTENT.

IF NO ADDITIONAL CODES WERE
STORED, REFER TO DIAGNOSTIC
AlIDS ON FACING PAGE.

YES

& PROBE CKT STTHWITH A TESTUIGHT TO 12 VOLTS.
® TEST LIGHT SHOULD LIGHT.
DOES (T?

CHECK FOR CKT SR11G SHORTED
TO VOLTAGE OR SHORTED TQ
CKT UO11F. IF OK FAULTY ECM.

YES

PLUGGED ORLEAKING
SENSOR VACUUM HOSE OR
FAULTY MAP SENSOR .

NO

CHECK FOR OPEN CKT ST1H. IF OK,
FAULTY ECM.

CLEAR CODES AND CONFIRM NO "CHECK ENGINE” LIGHT.

1991/01
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CODE 34
MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
{SIGNAL VOLTAGE LOW - HIGH VACUUM)
1.6L TURBO LOTUS ELAN
Circuit Description:

The Manifold Absolute Pressure (MAP) Sensor responds to changes in manifold pressure (vacuum). The
ECM receives this information as a signal voltage that will vary from about 0.6 to 1.0 volts at closed throttle

idle, to 4 - 4.5 volts at wide open throttle and full boost.

If the MAP sensor fails, the ECM will substitute a fixed MAP value and use the Throttle Position Sensor

(TPS8) to control fuel delivery.

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart.

1. This step determines if Code 34 is the result of a
hard failure or an intermittent condition.

A Code 34 will set when:

¢ MAP reading is less than 14 kPa.

¢ Engine rpm is less than 1200 rpm.
OR

¢ MAP reading is less than 14 kPa.

& Engine rpm is greater than 1200 rpm.
¢ TPSislessthan 3.5%.

2. Jumpering harness terminals "B” to “C”, 5 volt
to signal, will determine if the sensor is at fault,
or if there is a problem with the ECM or wiring.

3. The Tech 1 tool does not display 12 volts. The
important thing is that the ECM recognizes the
voltage as more than 4 volts, indicating that the
ECM and CKT SR11G are OK.

4. Disconnect TPS in order to check for internally
shorted sensor.

Diagnostic Aids:

With the ignition "ON"” and the engine stopped,
the manifold pressure is equal to atmospheric
pressure and the signal voltage will be high. This
information is used by the ECM as an indication of
vehicle altitude and is referred to as BARO.
Comparison of this BARO reading with a known
good vehicle with the same sensor is a good way to
check accuracy of a "suspect” sensor. Readings
should be the same * .4 volt.

If Code 34 is intermittent:
® Check (wiggle) pins Cll and C14, sensor
wiring and connector while watching "MAP”
on Techl display. Veltage should not drop.

® (Clear Code and conduct test drive with Tech

1 in "Snapshot” mode. Set trigger on Code
34.
® Refer to "Intermittents” in Section EMK 6.
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CODE 34

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW - HIGH VACUUM)

1.6L TURBO LOTUS ELAN

@ & ENGINE IDUNG.
DOES TECH 1 DISPLAY MAP BELOW .30 VOLTS?

YES

IGNITION "OFF~.

JUMPER HARNESS TERMINALS "8~ TO (™.
IGNITION “ON".

MAP VOLTAGE SHOULD READ OVER 4 VOLTS.
DOESIT?

DISCONNECT SENSOR ELECTRICAL CONNECTOR.

CODE 34 IS INTERMITTENT.
IFNO ADDITIONAL CODES WERE
STORED, REFER TO DIAGNOSTIC
AIDS ON FACING PAGE.

Ei,j

@ ® IGNITION “OFF",
REMOVE JUMPER WIRE.
® PROBE TERMINAL “B” (CXT SR11G) WITH
A TEST LIGHT TO 12 VOLTS.
e IGNITION "ON".
e TECH 1 SHOULD READ OVER 4 VOLTS.
DOES IT?

YES

FAULTY CONNECTION
OR SENSOR.

YES

@ CHECK CKT UO11F FOR OPEN OR SHOATED TO
GROUND AND INTERNALLY SHORTED TPS SENSOR,
IF OK FAULTY ECM.

CKT SR11G QPEN OR SHORTED TO GROUND.
IF OK, FAULTY ECM

CLEAR CODES AND CONFIRM NO "CHECK ENGINE" LIGHT.
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TOIGN.AND
-  “DI" MODULE
A : AR ——— ECM
DIRECT IGNITION — CAM ANGLE
“Di- MODULE 8 SENSOR 8 HCAS
C Ll)‘ YUIIN ~1 B9 | engine rosiTion
alslais Jclofe ¢ o | 87a
CLLTE] e
HOA2
- R3ID oy =)— YB1iL - B3 REF. SIGNAL GROUND
:} YR11K -1 B5 J REFERENCE SIGN.
10 ws tHeAY
SIGN. 26D ®) YG1tM | ©5 F oopsc conmron
l o)—viy 408 ko oumur
) HCAL
CeaM o
 ANGLe i TACHO ;
SENSOR

CODE 41

ENGINE SPEED SIGNAL MISSING
1.6L TURBO LOTUS ELAN
Circuit Description:

The engine speed signal is a 0 to 5 volts digital input to the ECM which occurs at a frequency of once per
camshaft revolution. It is generated by the cam angle sensor located at the end of the camshaft. The signal is
used by the ECM to set the alternating firing of the injectors.

Code 41 will set under the following conditions: The ECM does not receive signal pulses for more than 20 engine
revolutions , or it does not receive signal pulses for more than 5 seconds.

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the An intermittent may be caused by a poor
diagnostic chart. connection, rubbed through wire insulation, or a

1. Whenever the "reference pulses” are missing the wire broken inside the insulation.
ECM should count "sync pulses” and display ® Clear code and check (wiggle) pin B9 at ECM,

them on Tech 1 during crank. wiring and distributor (engine position sensor)
2. The ECM supplies 5 volts on CKT YUIIN. connector in order to see if code resets..

Whenever the circuit is grounded by means of @ Conduct a test drive with TECH 1 in "Snapshot”

the test light there should be another "count” on mode. Set trigger on Code 41.

Tech 1 display.
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CODE 41
ENGINE SPEED SIGNAL MISSING

1.6L TURBO LOTUS ELAN
@ ® DISCONNECT 2 PIN CONNECTOR AT CAM

ANGLE SENSOR

® CRANK ENGINE

& TECH 1 SHOULD COUNT "SYNC PULSES”.
DOESIT?

NO

® DISCONNECT 4 PIN CONNECTOR AT CAM ® RECONNECT 2 PIN CONNECTOR
ANGLE SENSOR ® ENGINE RUNNING AT IDLE

& IGNITION ON ¢ IF CODE RESETS REPLACE ECM,

¢ CHECKFOR 12 VOLTS SUPPLY ON CKTR3D OTHERWISE REFER TO "DIAGNOSTIC
AND GOOD GROUND ON CKT B7A. AIDS” ON FACING PAGE.

¢ ARECKT'S OK?

e | o

@ ® IGNITION ON REPAIR CKT
® TOUCH CAVITY C OF 4 PIN CONNECTOR
WATH TESTLIGHT TO GROUND.
o EACH “TOUCH" SHOULD TRIGGER
ANOTHER COUNT ON TECH 1 DISPLAY.

Ealca

® CHECK FOR S5 VOLTS SUPPLY ON CKT YUT1N. REPLACE CAM
IS VOLTAGE OK? ANGLE SENSOR
| NO i YES
CHECK CKT YUSTINFOR ® RECONNECT SENSOR
OPEN OR GROUNDED. ® ENGINE RUNNING AT IDLE
IF OK, REPLAGE ECM. IF CODE RESETS, REPLACE ECM.

CLEAR CODES AND CONFIRM NO “CHECK ENGINE LIGHT".
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"TOIGN.AND
. “DI" MOODULE °
A § wriix "'1:_ B A R0 —> ECM
DIRECT IGNITION — CAM ANGLE
“Di” MODULE 8 SENSOR s HeaS
pne— rm—
C Ewny —]A C ) YunN ”l BY E rucineposimon
[clole ] 0] w
adelf{ale |c ko e iF D
l I e
IHCA2
- R3D s #)— YBIIL 4 83 [ rer siGnaL GrounD
:} YR11K - 85 | Rererence siGn.
10 ws et os L
" IGN, : 26D ha 4 YGIIM BYPASS CONTROL
°> vy 404k EST QUTPUT
U, Yo IHCAL
CAM ' TACHO
ANGLE i ooond
SENSOR :

CODE 42

ELECTRONIC SPARK TIMING (EST) CIRCUIT
1.6L TURBO LOTUS ELAN
Circuit Description:

The ignition module sends a reference signal on CKT YR11K to the ECM, when the engine is cranking.
While the engine speed is under 800 rpm, the ignition module will control ignition timing. When the engine
speed exceeds 800 rpm, the ECM applies 5 volts to the "bypass” line CKT YG11M to switch the timing to ECM
control on EST CKT Y11J.

When the system is running on the ignition module, that is, no voltage on the bypass line, the ignition
module grounds the EST signal. The ECM expects to see no voltage on the EST line during this condition,. If it
sees a voltage, is sets Code 42 and will not go into the EST mode.

When the rpm for EST is reached (about 800 rpm), voltage will be applied to be bypass line, the EST should
no longer be grounded in the ignition module, so the EST voltage should be varying.

If the bypass line is open or grounded, the ignition module will not switch to EST mode, so, the EST voltage
will be low and Code 42 will be set.

If the EST line is grounded, the ignition module will switch to EST but, because the line is grounded, there
will be no EST signal. A Code 42 will be set.

Test Description:

Numbers below refer to circled numbers on the 4. The module did not switch and this step checks for:

diagnostic chart. ® ESTCKT Y114 shorted to ground.

1. Code 42 means the ECM has seen an open or short ® Bypass CKT YG11M open.
to ground in the EST or bypass circuits. This test ® Faulty ignition module connection or module.
confirms Code 42 and that the fault causing the 5. Confirms that Code 42 is a faulty ECM and not an
code is present. intermittent in CKT's.

2. Checks for a normal EST ground path through the  Diagnostic Aids:
ignition module. An EST CKT Y11J, shorted to An intermittent may be caused by a poor
ground, will also read less than 500 chms, however, connection, rubbed through wire insulation, or a wire
this will be checked later. broken inside the insulation.

3. As the test light voltage touches CKT YG 11M, the ® Inspect harness connectors for backed out
module should switch, causing the ohmmeter to terminals, improper mating, broken locks,
“overrange”, if the meter is in the 1000-2000 ohms improperly formed or damaged terminals, poor
position. Selecting the 10 - 20,000 ohms position terminal to wire connection, and damaged
will indicate above 5000 ohms. The important harness.
thing is that the module "switched”. ® Run engine while checking {(wiggling) EST and

bypass pins at relevant connectors and wiring
with TECH 1 in "Snapshot” mode. Set trigger
on Code 42.
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N
(D aeancooes. ELECTRONIC SPARK TIMING (EST) CIRCUIT
¢ IDLE ENGINE FOR 1 MINUTE 1.6L TURBO LOTUS ELAN
OR UNTIL CODE 42 SETS.
DOES CODE 42 SET?
ves [no |
(@)|e teuimon ~oFF. CODE 42 INTERMITTENT. REFER TO
o DISCONNECT ECM CONNECTORS. DIAGNOSTIC AIDS ON FACING PAGE.
o IGNITION “ON".
¢ OHMMETER SELECTOR SWITCH IN THE 1000 TO 2000
OHMS RANGE.
o PROBE ECM HARNESS CONNECTOR TERMINAL D4
(CKT ¥11))WITH AN OHMMETER TO GROUND.
- IT SHOULD READ LESS THAN 500 OHMS.
# DOESIT?
\\/ *
* PROBE ECM HARNESS CONNECTOR TERMINAL DS CKT OPEN CKT ¥11), FAULTY CONNECTION OR
YG11MWITH A TESTLIGHT TO 12 VOLTS AND NOTE LIGHT. FAULTY IGNITION MODULE .
[uiGHT ~oFF- l LIGHT “ON"
(3) [+ WITH OHMMETER STILL CONNECTED TO ECM HARNESS DISCONNECT IGNITION MODULE 6-WAY CONNECTOR.
CKT Y113 AND GROUND PROBE ECM HARNESS CKT IS LIGHT STILL ON?
YG11M WITH THE TEST LIGHT CONNECTED TO 12 VOLTS. .
(AS TEST LIGHT CONTACTS CKT YG11M, RESISTANCE
SHOULD SWITCH FROM UNDER 500 TO OVER 5,000
OHMS,)
DOESIT? CXT YG11M SHORTED FAULTY IGNITION
70 GROUND. MODULE.
.
~ /':
| NO I YES
. (o)|* cHECKCxT Y11 FORGROUNDED (5)|e RECONNECT ECMAND IDLE ENGINE FOR
AND CKT YG11MFOR OPEN. ONE MINUTE OR UNTIL CODE 42 SETS.
ARE CKT'S OK? DOES CODE SET?
o o
CHECK FOR POOR CONNECTION CODE 42 INTERMITTENT.
AT IGNITION MODULE REFER TO DIAGNOSTIC
TERMINAL “D". IF OK IGNITION AIDS ON FACING PAGE.
MODULE IS FAULTY.
CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT.
-~
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ECM

KNOCK SENSOR
KNOCK

SIGNAL
IHCAT2
D -—e ) uk11p II 811 5v

CODE 43

ELECTRONIC SPARK CONTROL (ESC) CIRCUIT
1.6L TURBO LOTUS ELAN
Circuit Description:

The knock sensor detects engine detonation and the ECM retards the electronic spark timing based on
the signal being received. The circuitry within the knock sensor causes the ECM 5 volts to be pulled down
so that, under a no knock condition, CKT UK11P would measure about 2.5 volts. The knock sensor
produces an AC signal which rides on the 2.5 volts DC voltage. The amplitude and signal frequency are
dependent upon the knock level.

Code 43 will be set.
e Ifthere is an indication of knock for 3.67 seconds over a 3.9 second interval with the engine running.

Test Description: Diagnostic Aids:

Numbers below refer to circled numbers on the If Code 43 is intermittent:

diagnostic chart. ® Check (wiggle} CKT UKI11P at ECM connector

1. [f the conditions for the test, as described above, and sensor with TECH 1 in ”Snapshot” mode
are being met, the the check engine light will be and "KNOCK SIGNAL” on display. There should
turned "ON” again and Code 43 stored. The be no Code set and no knock signal indicated.
Tech 1 could indicate "YES” when the knock ® Refer to "Intermittents” in Section EMK. 6.
signal position is selected as well. If an audible = ® Mechanical engine knock can cause a knock
knock is heard from the engine, repair the sensor signal. Abnormal engine noise must be
internal engine problem, because normally, no corrected before using this chart.

knock should be detected at idle.

2. Tapping the oil filter base casting should
produce a knock signal.

3. The ECM has a 5 volts signal through a pull-up
resistor which should be present at the injector
harness terminal.

4. This test determines if the knock sensor is faulty
or if the ECM is faulty.

1991/01
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CODE 43

1.6L TURBO LOTUS ELAN

ELECTRONIC SPARK CONTROL (ESC) CIRCUIT

CLEAR CODE. ENGINE IDLING AT NORMAL
OPERATING TEMPERATURE FOR ONE

MINUTE OR MORE.
DOES CODE 43 RESET ?

LIFT CAR ON HOIST.

.
@ e TAP ON OIL FILTER BASE CASTING, USING A
STEEL BAR WHILE OBSERVING KNOCK

SIGNAL.

TECH 1 SHOULD INDICATE KNOCK WHILE
TAPPING. (SEE NOTE ON FACING PAGE).

DOES IT?

ENGINE “CFF"

DISCONNECT ECM
CONNECTOR 1.

IGNITION "ON~

CONNECT VOLTMETER TO
CONNECTORPIN 811 AND
ENGINE GROUND.

SET VOLTMETER ON 0.000
VOLT AC SCALE.

TAP ON OIL FILTER BASE
CASTING.

IS A VOLTAGE INDICATED ON
VOLTMETER WHILE TAPPING?

CODE 431§
INTERMITTENT.
IF NO
ADDITIONAL
CODES WERE
STORED, REFER
TO "DIAGNOSTIC
AIDS” ON
FACING PAGE.

(]

IGNITION “OFF~

IGNITION “ON".

DISCONNECT INJ. HARNESS CONNECTOR A.

MEASURE VOLTAGE BETWEEN INJ. HARNESS
CONNECTOR CAVITY A12 AND GROUND.
SHOULD BE BETWEEN 4-6 VOLTS. I1S1T?

Eﬂ

I FAULTY KNQOCK SENSOR ]

YES

| FauLY ECM

YES

OPEN OR L. L

GROUND OVER 6 VOLTS [ LESS THAN 4 VOLTS

LEAD TO 1

R
:::f_?v OR CKTUK1tP CKTUK11P
SENSOR SHORTED TO OPEN,
. VOLTAGE OR SHORTED TO

FAULTY GROUND, OR
ECM. FAULTY ECM.

INJ. HARNESS CONNECTOR A

CLEAR CODES AND CONFIRM NO “CHECK ENGINE LIGHT".

CavITY
IHC A2

JUN 1990
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CODE 51

PROM ERROR
(FAULTY ECM)
1.6L TURBO LOTUS ELAN

THE ECM OF THE 1.6L TURBO LOTUS ELAN IS A SEALED UNIT, AND NO ACCESS TO THE MEM.-.
CALIS POSSIBLE. IF CODE 3115 DISPLAYED, THE COMPLETE ECM MUST BE REPLACED.

CLEAR CODES AND CONFIRM NO "CHECK ENGINE” LIGHT.

ECM
— CO-POT SIGNAL
suIT 812 NN SV REF
¢ S11M Al POTENTIOMETER
I _——_l_— GROUND

CODE 54

CO - POTENTIOMETER CIRCUIT
(SIGNAL VOLTAGE HIGH OR LOW)

1.6L. TURBO LOTUS ELAN

Circuit Description:

The CO - Potentiometer provides a constant voltage signal from 0.6 volts to about 4.2 volts. Depending on
the signal voltage the ECM will decrease or increase injection pulse width in order to obtain the CO emission
percentage required. See EMK.3-E for CO- emission check and reset.

Test Description: Diagnostic Aids:

Numbers below refer to circled numbers on the The TECH 1 displays CO - Potentiometer volts.
diagnostic chart. A Code 54 will result if CKT SU11T or S11H are
1. This step checks to see if Code 54 is the result of  openor SUL1T is shorted to ground.

a hard failure or an intermittent condition. 1f Code 54 is intermittent:
A Code 54 will set if: ® Check (wiggle) ECM connector pins B12 and
® CO - Potentiometer output voltage is lower All, while watching "CO ADJ. VOLTS" on
than Tech 1 display. Voltage should be constant.
0.3 volt or above 4.7 volts ® Reset CO-emission (see EMK. 3-E).
2. This test determines if the potentiometer is ® Check for injector leaking and incorrect fuel
faulty or other CKT components. pressure.

ROTE: IF CODE 54 IS SET TOGETHER WITH 41 AND/OR 42, THE SETTING OF CODE 54 IS
LIKELY TO BE FALSE. DO NOT CHANGE CO POTENTIOMETER BEFORE INVESTIGATING
CODES 41 AND/OR 42.

JUN 1990
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CODE 54

CO -POTENTIOMETER CIRCUIT
(SIGNAL VOLTAGE HIGH OR LOW)

1.6L TURBO LOTUS ELAN

@ o IGNITION “ON”

e DOES TECH 1 DISPLAY CO-POTENTIOMETER VOLTAGE OF

-LESSTHANO3V
-BETWEEN 0.3 AND4.70V
-GREATERTHANAZ.70V
| T 1
LESSTHANO3V SETWEEN 0.3 ANDA. 70V GREATER THAN 4.70V J
| | |

@ ® DISCONNECT CO-POTENTIOMETER

READ OVER 4.0 VOLTS. DOESIT?

® CO-POTENTIOMETER VOLTAGE SHOULD

DIAGNOSTIC AIDS ON

FACING PAGE

CODE 54 1S INTERMITTENT. [
IF NO ADDITIONAL CODES *
WERE STORED, REFERTO

NO

» CHECX FOR GROUNDED
CKT SUTT.
IS CKT OK?

YES

DISCONNECT CO-POTENTIOMETER
JUMPER HARNESS CONNECTOR
CAVITIES CKT 'S S11H AND SU11T.
TECH t SHOULD DISPLAY A CO-
POTENTIOMETER VOLTAGE OF LESS
THAN 0.3 VOLT

DOESIT?

FAULTY CO-POTENTIOMETER
CONNECTION OR
POTENTIOMETER

[xe]

REPAIR CKT

CHECK FORPOOR
ECM CONNECTION.
IF OK, FAULTY ECM

CHECKFOROPEN CKT 'S FAULTY CO-
SUIITAND S1IH. POTENTIO-
IF OK, FAULTY ECM METER

CO-POTENTIOMETER HARNESS CONNECTOR

S11H

Tt g
SUIT

LOCATED CLOSE TO ECM

CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.
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CO - POTENTIOMETER CIRCUIT
(SIGNAL VOLTAGE HIGH OR LOW)
1.6L TURBO LOTUS ELAN
(1) | wGNimioN “on-
o DOES TECH 1 DISPLAY CO-POTENTIOMETER VOLTAGE OF
-LESS THAND.3V
-BETWEEN 0.3 AND4.70V
- GREATER THAN .70V
r) | L
~ LESS THAN 0.3V BETWEEN 0.3 ANDA.70V | | GREATERTHAN4.70V J
1 1
(2) | DISCONNECT CO-POTENTIOMETER CODE 54 1S INTERMITTENT. | | ® DISCONNECT CO-POTENTIOMETER
o CO-POTENTIOMETER VOLTAGE SHOULD | | IF NO ADDITIONALCODES | | ® JUMPER HARNESS CONNECTOR
READ OVER 4.0 VOLTS. DOES IT? WERE STORED, REFER TO CAVITIES CKT *$ $11H AND SU11T,
DIAGNOSTIC AIDS ON ® TECH 1 SHOULD DISPLAY A CO-
FACING PAGE POTENTIOMETER VOLTAGE OF LESS
THAN 0.3 VOLT
DOES IT?
NO YES I
* CHECK FOR GROUNDED FAULTY CO-POTENTIOMETER YES
CKTSUNT. CONNECTION OR
IS CKT OK? POTENTIOMETER CHECK FOR OPENCKT 'S | | FAULTY €O-
SUTTTAND S11H . POTENTIO-
IF OK, FAULTY ECM METER
NO YES
-
) REPAIR CKT CHECK FOR POOR
’ ECM CONNECTION.
IF OK, FAULTY ECM
CO-POTENTIOMETER HARNESS CONNECTOR
S1IH — sunT
LOCATED CLOSE TO ECM
CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.
g
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SECTION EMK.5
1.6L TURBO LOTUS ELAN
DIAGNOSTIC CHARTS

"Non-Scan” Diagnostic Circuit Check . ... oot cieiiaianan,

. Code 14-  Coolant Temperature Sensor Circuit

(Signal Voltage Low - High Temperature Indicated) ................
Code 15-  Coolant Temperature Sensor Circuit

(Signal Voltage High - Low Temperature Indicated) .................
Code 21 -  Throttle Position Sensor (TPS) Circuit {Signal Voltage High) ..........
Code 22- Throttie Position Sensor (TPS) Circuit (Signal Voltage Low) ...........
Code 23-  Manifold Air Temperature (MAT) Sensor Circuit (Signal Voltage High)

Code24- Vehicie Speed Sensor (VSS) Circuit ...ovonein i iiiiiniannan,
Code 25- Manifold Air Temperature (MAT) Sensor Circuit (Signal Voltage Low)

Code 31/33 - MAP Sensor Circuit (Signal Voltage High - Low Vacuum} .............
Code 34- MAP Sensor Circuit (Signal Voltage Low - High Vacuum) .............
Coded1- EngineSpeedSignal Missing ........coieiiiiinrivniiinnieannean,
Code 42-  Electronic Spark Timing (EST)Circuit . ... ... i i ..
Code d3-  Electronic Spark Control (EST) Circuit .. ...ooovviiiiieiiiiaian,
Code51- PROMError(Faulty ECM) .......ciovininiiniiinniiniiniieiansnann,

Code54-  CO-Potentiometer Circuit (Signal Voltage Highortow) ..............

DIAGNOSTIC CIRCUIT CHECK Blocking Drive Wheels

Page EMK.5- 2

PageEMK.5- 4

Page EMK.5 -
Page EMK.5-

Page EMK. 5 - 10
Page EMK.5-12
Page EMK.5-14
Page EMK.5-16
PageEMK.5-18
Page EMK. 5-20
Page EMK. 5-22
Page EMK.5-24
Page EMK.5-26
Page EMK.5-28

The “Diagnostic Cireuit Check” verifies the The vehicle drive wheels should always be
system is functioning correctly. Some special blocked while checking the system.

considerations to keep in mind while making the
“Diagnostic Circuit Check” are:

e van ¥
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“NON-SCAN" DIAGNOSTIC CIRCUIT CHECK

1.6L TURBO LOTUS ELAN

Circuit Description:

The Diagnostic Circuit Check is an organized approach for identifying a problem caused by the Fuel
Injection System.

Driver comments normally fall into one of the following areas:

e Steady "Check Engine” light

® Driveability Problem

e Engine “Cranks But Will Not Run”

Understanding the chart and using it correctly will reduce diagnosis time and prevent the unnecessary
replacement of parts.

Test Description:
Numbers below refer to circled numbers on the diagnostic chart.

1. A steady "Check Engine” light with the ignition "ON” and engine stopped confirms battery and ignition
voltage to the Electronic Control Module (ECM).

2. Ground diagnosis terminal by jumpering terminal "A" to "B" in the ALDL connector located close to the
ECM in the passenger leg room area. .
The ECM will cause the "Check Engine” light to flash Code 12, indicating that the ECM diagnostics are
working. Code 12 will flash three (3) times, followed by any other trouble codes stored in the memory.
Each additional code will flash three (3) times, starting with the lowest code,and then start over again
with Code 12. If there are no other codes, Code 12 will flash until the diagnostic “test” terminal jumper is
disconnected or the engine is started.

3. Record all stored codes except for Code 12. If the problem is “Engine Cranks But Will Not Run”, go to
chart EMK. 4-3. If the customer complaint is "Idle Speed too High or Low”, refer to chart EMK. 4-9.

4. If no additional codes were recorded, see Section EMK.6 for driveability symptoms and recommended
service procedures.

5. Clearing codes. Ignition "OFF”. Disconnect battery for ten seconds.
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EMK.S

®

@ GROUND DIAGNOSTIC TERMINAL l

O

®

®

“NON-SCAN" DIAGNOSTIC CIRCUIT CHECK
1.6L TURBO LOTUS ELAN

® IGNITION "ON” AND ENGINE STOPPED.
¢ NOTE "CHECK ENGINE" LIGHT.

I STEADY LIGHT |

LIGHT “OFF”

FLASHING LIGHT

SEE CHART EMK.4-1 FLASHING

CODE 12.

CHECK DIAGNOSTIC REQUEST
CKT. WB10E FOR SHORTTO

GROUND BETWEEN ALDL
CONNECTORAND ECM.

[

FLASHES CODE 12 I I DOES NOTFLASH CODE I2J

(SEE CHART EMX.4-2 l

ERRATIC OR
INTERMITTENT AT TIMES

|

SEESYMPTOMS IN
SECTION EMK.6,
‘INTERMITTENTS’

TOBATY. —‘ :—— SERIALDATA

NOTE AND RECORD ANY ADDITIONAL CODES.
IF ENGINE CRANKS BUT WILL NOT RUN, SEE CHART EMK.4-3.
IF IDLE SPEED WAS COMPLAINED, REFER TO CHART EMK.4-9.

F 1G JH |

K

EfD §C |8

A

| I 1
[ NO ADDITIONAL CODES | l ADDITIONAL CODESJ
FUEL SYSTEM OPERATING SEE APPLICABLE CHART. IF MORE THAN ONE

NORMALLY. SEE SYMPTOMS
IN SECTION EMK.6.

CODE IS STORED, STARY WiTH THE LOWEST CODE.

CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.

T L saouno

DIAGNOSTICREQUEST INPUT

Page 3
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COOLANT
TEMPERATURE
n SENSOR
E 5’“ ECM
COOLANT
A 8 — SENSOR
SIGNAL
1HCAYE
E L sm11¢ . )—E WVA——5v siGnat
-] HCAIS
L S11H ——e) + l_l‘”
“ _—_]_ SENSOR
8 \——’ A == GROUND
COOLANT X
SENSOR CONNECTOR ' TO MAP SENSOR AND
| CO-POTENTIOMETER

CODE 14

COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW - HIGH TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN
Circuit Description:

The Coolant Temperature Sensor uses a thermistor to control the signal voltage at the ECM. The ECM
applies a voltage on CKT SB11C to the sensor. When the engine is cold, the sensor (thermistor) resistance is
high, therefore, the ECM will see high signal voltage.

As the engine warms, the sensor resistance becomes less, and the voltage drops. At normal engine operating
temperature, the voltage will measure about 1.0 to 2.4 volts at the ECM terminai "C10”.

Coolant temperature is one of the inputs used to contrel:

¢ Fueldelivery ® Exhaust Gas Recirculation
¢ Engine Spark Timing (EST) e Secondary Throttles
e Idle (IAC) ¢ Boost Control

e Air Conditioning

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the A code 14 will result if CKT SB11C is shorted to
diagnostic chart. ground.

1. Checks to see if code was set as result of hard

failure or intermittent condition.

Code 14 will set if:

® Engine has been running for 2 minutes.

® Signal Voltage indicates a coolant
temperature above 145°C (275°F).

2. This test simulates conditions for a Code 15. If
the FICM recognizes the open circuit (high
voltage), and displays a low temperature, the
ECM and wiring are OK.

) If Code 14 is intermittent, refer to Section
EMK. 6.
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COOLANT
TEMPERATURE
n SENSOR
E 5"“ ECM
COOLANT
A l'., — SENSOR
SIGNAL
IHCA YA
F_q $B11C o >—cro |- —sv siGnat
[ ] IHCAYS B pvon
S11H ———o} 1A
‘!I!‘ _L_ SENSOR
8 ot/ A = GROUND
COOLANT X R
SENSOR CONNECTOR  TOMAP SENSOR AND
| CO-POTENTIOMETER

CODE 14

COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW - HIGH TEMPERATURE INDICATED)
1.6L TURBO LOTUS ELAN
Circuit Description:

The Coolant Temperature Sensor uses a thermistor to control the signal voltage at the ECM. The ECM
applies a voltage on CKT SB11C to the sensor. When the engine is cold, the sensor (thermistor) resistance is
high, therefore, the ECM will see high signal voltage.

As the engine warms, the sensor resistance becomes less, and the voltage drops. At normal engine operating
temperature, the voltage will measure about 1.0 to 2.4 volts at the ECM terminal "C10”.

Coolant temperature is one of the inputs used to control:

e Fueldelivery ® Exhaust Gas Recirculation
e Engine Spark Timing (EST) e Secondary Throttles
e Idle (IAC) @ Boost Control

& Air Conditioning

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the A code 14 will result if CKT SB11C is shorted to
diagnostic chart. ground.

1. Checks to see if code was set as result of hard

failure or intermittent condition.

Code 14 will set if:

¢ Engine has been running for 2 minutes.

e Signal Voltage indicates a coolant
temperature above 145°C (275°F).

2. This test simulates conditions for a Code 15. If
the ECM recognizes the open circuit (high
voltage), and displays a low temperature, the
ECM and wiring are OK.

] 1f Code 14 is intermittent, refer to Section
EMK. 6.
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T Lows Service Now _________EMKS

“NON-SCAN" DIAGNOSTICS

CODE 14

COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW -
HIGH TEMPERATURE INDICATED)

1.6L. TURBO LOTUS ELAN

@ © IGNITION "OFF", CLEAR CODES.
o OIAGNOSTIC TERMINAL NOT GROUNDED.
e START WARM ENGINE AND RUN FOR 2 MINUTES OR UNTIL
“CHECK ENGINE” LIGHT COMES ON.
o IGNITION “ON", ENGINE STOPPED. GROUND DIAGNOSTKC
TERMINAL AND NOTE CODE.

( : 1
CODE 14 I—R CODE 14 STORED.
1
@ e DISCONNECT COOLANT SENSOR. PROBLEM IS INTERMITTENT. IENO
® IGNITION "ON" ENGINE STOPPED. OTHER CODES WERE STORED, SEE
@ CHECK VOLTAGE BETWEEN HARNESS INTERMITTENTS, IN SECTION EMK.6.
CONNECTOR TERMINALS, CXT SB11C
AND S11H.

OVER4 VOLTS

REPLACE SENSOR

I BELOW 4 VOLTS l

® IGNITION “OFF”

® DISCONNECT ECM CONNECTORS.

® CHECK SIGNAL CKT SB11CFOR SHORT
TO CKT $11H OR CHASSIS GRQUND.

i

i IF CKT S811C15 OK, COOLANT SENSOR

e IT1S A FAULTY ECM. TEMPERATURE TO RESISTANCE VALUES
(APPROXIMATE)

°F °C OHMS
210 100 185
160 70 450
100 38 1,800
70 20 3,400
a0 a 7,500
20 7 13.500
4] -18 25,000
-40 -40 100,700

CLEAR CODES AND CONFIRM NO “CHECK ENGINE ™ LIGHT.
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Lotus Service Notes

EMK.S

COOLANT
TEMPERATURE

n '—I SENSOR

ECM
COOLANT
m SENSOR
IHCA14 SIGNAL
* €10 5V SIGNAL
i
LY __L__ SENSOR
8 — GROUND
wfion g
CODE 15
COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH - LOW TEMPERATURE INDICATED)
1.6L TURBO LOTUS ELAN
Circuit Description:

high, therefore, the ECM will see high signal voltage.

The Coolant Temperature Sensor uses a thermistor to control the signal voltage at the ECM. The ECM
applies a voltage on CKT SB11C to the sensor. When the engine is cold, the sensor (thermistor) resistance is

As the engine warms, the sensor resistance becomes less, and the voltage drops. At normal engine

operating temperature, the voltage will measure about 1.0 to 2.4 volts at the ECM terminal “C10”.

Coolant temperature is one of the inptts used to control:
® Fueldelivery ® Exhaust Gas Recirculation

¢ Engine Spark Timing (EST)

¢ Idle (IAC) ¢ Boost Control
® Air Conditioning

Test Description:
Numbers below refer to circled numbers on the
diagnostic chart.

1.

Checks to see if code was set as result of hard

failure or intermittent condition.

Code 15 will set if*

® The engine has been running for 1 minute.

e Signal Voltage indicates a coolant
temperature below -37°C.

This test simulates conditions for a Code 14. If

the ECM recognizes the grounded circuit (low

voltage), and displays a high temperature, the

ECM and wiring are OK.

This test will determine if there is a wiring

problem or a faulty ECM. If CKT S11H is open,

there may also be a Code 33 stored. Be sure to

carefully check terminals at the engine harness

connectors,

@ Secondary Throttles

Diagnostic Aids:
A Code 15 will result, if CKT's SB11C or S11H

are open.

If Code 15 is intermittent, refer to Section

EMK.6.
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“NON-SCAN” DIAGNOSTICS
0 CODE 14

COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW -
HIGH TEMPERATURE INDICATED)

1.6L. TURBO LOTUS ELAN

@ o IGNITION "OFF”, CLEAR CODES.
e DIAGNOSTIC TERMINAL NOT GROUNDED.
e START WARM ENGINE AND RUN FOR 2 MINUTES OR UNTH
~CHECK ENGINE” LIGHT COMES ON.
o IGNITION “ON”, ENGINE STOPPED. GROUND DIAGNOSTIC

TERMINAL AND NOTE CODE.
1
CODE 12 F’:OCODE 14 STORED.
|
@ o DISCONNECT COOLANT SENSOR. PRTosLm IS INTERMITTENT. IFNO
® IGNITION "ON" ENGINE STOPPED. OTHER CODES WERE STORED, SEE
® CHECK VOLTAGE BETWEEN HARNESS INTERMITTENTS, IN SECTION EMK.6.
CONNECTOR TERMINALS, CKT $811C
AND ST1H.

OVER A VOLTS

l BELOW 4 VOLTS I

o IGNITION “QFF”

e DISCONNECT ECM CONNECTORS.

& CHECK SIGNAL CKT SB11C FOR SHORT
TO CKT 511H OR CHASSIS GROUND.

REPLACE SENSOR

1
IF CKT SB11CI5 OK, COOLANT SENSOR
ITIS A FAULTY ECM. TEMPERATURE TO RESISTANCE VALUES
(APPROXIMATE)
°F *C OHMS
210 100 185
160 70 450
100 38 1,800
70 20 3,400
40 4 7.500
20 7 13,500
0 -18 25,000
40 40 100,700

CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.

Domo &




L otus Service

Notes

EMK.S

COOLANT
TEMPERATURE
nn SENSOR
E !'“ ECM
COOLANT
A |-II SENSOR
SIGNAL
IHCA14
E.q sB11C *o)—]cw’ 5V SIGNAL
== IHCATS
- o I
@ S$11H —» J Al -—__l_
— SENSOR
R —7"~, = GROUND
COOLANT SISO, S
" 70 MAP SENSOR AND
SENSOR CONNECTOR | CO-POTENTIOMETER

CODE 15

COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH - LOW TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

Circuit Description:

The Coolant Temperature Sensor uses a thermistor to control the signal voltage at the ECM. The ECM
applies a voltage on CKT SB11C to the sensor. When the engine is cold, the sensor (thermistor) resistance is
high, therefore, the ECM will see high signal voltage.

As the engine warms, the sensor resistance becomes less, and the voltage drops.

At normal engine

operating temperature, the voltage will measure about 1.0 to 2.4 volts at the ECM terminal "C10”.
Coolant temperature is one of the inputs used to control:

® Fueldelivery
¢ Engine Spark Timing (EST)
o Idle (IAC)

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart.

1. Checks to see if code was set as result of hard

failure or intermittent condition,

® Exhaust Gas Recirculation
® Secondary Throttles

® Boost Control

¢ Air Conditioning

Diagnostic Aids:

A Code 15 will result, if CKT's SB11C or S11H
are open.

If Code 15 is intermittent, refer to Section
EMK 6.

Code 15 will set if:

® The engine has been running for 1 minute.

¢ Signal Voltage indicates a coolant
temperature below -37°C.

2. This test simulates conditions for a Code 14. If
the ECM recognizes the grounded circuit (low
voltage), and displays a high temperature, the
ECM and wiring are OK.

3. This test will determine if there is a wiring
problem or a faulty ECM. If CKT S11H is open,
there may also be a Code 33 stored. Be sure to
carefully check terminals at the engine harness
connectors.
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.@ Lotus Scrvice Notes

“NON-SCAN” DIAGNOSTICS CODE 15

COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH -
LOW TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

IGNITION “OFF~, CLEAR CODES.

DIAGNOSTIC TERMINAL NOT GROUNDED.

START WARM ENGINE [N W.0O.T.{CLEAR FLOOD)
RUN FOR 2 MINUTES OR UNTIL “CHECK ENGINE”
LIGHT COMES ON.

IGNITION "ON", ENGINE STOPPED.

GROUND DIAGNOSTIC TERMINAL AND NOTE CODE.

(o] Rocooes

@ o DISCONNECT COOLANT SENSOR , JUMPER PROBLEM IS INTERMITTENT. If
HARNESS CONNECTOR TERMINALS ATO B. NO OTHER CODES WERE
¢ CLEARCODES STORED, SEE INTERMITTENTS,
® RUN ENGIME FOR 2 MINUTES OR UNTIL CHECK SECTION EMX. 6.
ENGINE LIGHT COMES ON
® IGNITION “ON”, ENGINE STOPPED
* GROUND DIAGNOSTIC TERMINAL, NOTE CODE.

CODE 14 CODE 15

FAULTY COOLANT SENSOR e PROBE COOLANT SENSOR CKT $B11C

WITH A VOLTMETER TO GROUND.
N OR FAULTY SENSOR
CONNECTION OR FAUL s0 ¢ SHOULD BE 4-6 VOLTS.

COOLANT SENSOR
TEMPERATURE TO RESISTANCE VALUES [ VOLTAGE OK l VOLTAGE NOT OK
. {APPROXIMATE)
' F °C ONMS @ ® CHECK FOR OPEN CKTST1H. ® CHECK FOR OPEN CKT SB11C.
8 IFNOTOPEN,ITIS FAULTY e |FNOTOPEN,ITIS FAULTY
278 135 68 ECM CONNECTION OR ECM. ECM CONNECTION OR ECM.
210 100 185
160 70 450
100 8 1,800
70 20 3,400
40 4 7,500
20 7 13,500
0 18 25,000
22 -30 $3,000
-80 a0 100,700

CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT.
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L.otus Service Notes

_ TO MAP SENSOR = 4—————

i TOCO- :
 POTENTIOMETER |+ | oo o
ECM
THROTTLE
POSITION
SENSOR s —
——{—— UONF —————) 114 | svrer
1HCATD ]
———(®—— UR11E . ) l' C13 | TPS SIGNAL
S og
———(*— pwi1p —————9—o) 1.02 1_
(HCA1Y —_—
L ¢ = SENSOR GROUND
{TOMAT o
! SENSOR !

CODE 21

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE HIGH)
1.6L TURBO LOTUS ELAN

Circuit Description:

The Throttle Position Sensor (TPS) provides a voltage signal that changes relative to the throttle valve
position. Signal voltage will vary from 0.4 £ 0.02 volts at idle to about 4.0 volts at wide epen throttle (WOT).

The TPS signal is one of the most important inputs used by the ECM for fuel control and for many of the ECM
controlled outputs.

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the Closed throttle voltage should be 0.4 + 0.02
diagnestic chart. volts, TPS voltage should increase at a steady rate as
1. This step checks to see if Code 21 is the result of throttle is moved to WOT.
a hard failure or an intermittent condition. A Code 21 will result if CKT BWI11D is open or
A Code 21 will set if: CKT URI1E is shorted to voltage. If Code 21 is
¢ TPSreading above 4.7 volts. intermittent, refer to Section EMK_ 6.
¢ Engine speed less than 1800 rpm.
® MAP reading below 45 kPa.
® All of the above conditions present for 5

seconds.

2. This step simulates conditions for a Code 22. If
the ECM recognizes the change of state, the
ECM and CKTs UO11F and URI1E are OK.

3. This step isolates a faulty sensor, ECM, or an
open CKT BWI1LD. If it is determined CKT
BWIID is the fault be sure to check the
terminals at the injector harness connector.
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L

“NON-SCAN” DIAGNOSTICS

CODE 21

THROTTLE POSITION SENSOR (TPS) CIRCUIT

(SIGNAL VOLTAGE HIGH)
1.6L TURBO LOTUS ELAN

ENGINE AT NORMAL QPERATING TEMPERATURE.
DIAGNOSTIC TERMINAL NOT GROUNDED.

IGNITION ~OFF~. CLEAR CODES.

START ENGINE AND IDLE, A/C OFF, FOR 1 MINUTE OR
UNTIL “CHECK ENGINE” LIGHT COMES ON.

IGNITION “ON", ENGINE STOPPED.

GROUND DIAGNOSTIC TERMINAL AND NOTE CODE.

[ 3 B IR J

CODE 21

1
[no CODE 21 STORED.

DIAGNOSTIC TERMINAL NOT GROUNDED.

IGNITION “OFF~. CLEAR CODES.

DISCONNECT SENSOR.

START ENGINE AND IDLE, A/C OFF, FOR 1 MINUTE OR
UNTIL "CHECK ENGINE~ LIGHT COMES ON.

IGNITION “ON” , ENGINE STOPPED.

GROUND DIAGNOSTIC TERMINAL AND NOTE CODE.

PROBLEM IS INTERMITTENT. IF NO OTHER
CODE IS STORED, SEE INTERMITTENTS IN
SECTION EMK.6.

O fcooez]

@ PROBE TPS HARNESS CONNECTOR
CKT BW11D WITH TEST LIGHT TO
12 VOLTS.

CHECK:

CKT UR11E FOR SHORT TO VOLTAGE.
CKT URT1E FOR SHORT TO CKT UO11F.
IF OK, FAULTY ECM.

1 LIGHT "ON" |

FAULTY TPSLEADS OR SENSOR

LIGHT “OFF~

rREPAIR OPEN CKTBWIID ]

CLEAR CODES AND CONFIRM NQ “CHECK ENGINE” LIGHT.




L.otus Service Notes EMK.5

‘Toco. | TOMAP SENSOR | ¢————
 POTENTIOMETER |+ | o
....................... ECM
THROTTLE
POSITION
SENSOR g
———®—— UO11F —————9) II C14 | SVREF
IHCATS
[ Co— uRt1E *) [cis}— res sionat
N —
———o(— swiip ——————9—9) 02
1HCAN = 1—
___._< — SENSOR GROUND
{TOMAT : o
| SENSOR :

CODE 22

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE LOW)
1.6L TURBO LOTUS ELAN

Circuit Description:

The Throttle Position Sensor (TPS) provides a voltage signal that changes, relative to the throttle valve
position. Signal voltage will vary from 0.4 £ 0.02 volts at idle to about 4.0 volts at wide open throttle (WOT).

The TPS signal is one of the most important inputs used by the ECM for fuel control and for many of the
ECM controlled outputs.

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the Closed throttle voltage should be 0.4 + 002
diagnostic chart, volts. TPS voltage should increase at a steady rate as
1. This step checks to see if Code 22 is the result of throttle is moved to WOT.
a hard failure or an intermittent condition. An open or grounded UO11F or URNIE will
A Code 22 wili set if: result in a Code 22.
¢ The engine is running. If Code 22 is intermittent, refer to Section
® TPS voltage is below .20 volts. EMK. 6.

2. This step simulates conditions for a Code 21. If
a Code 21 is set, or the ECM wiring are OK,
indicating a faulty TPS sensor.

3. This step checks for the reference signal to CKT
UO11F.

4. If voitage is present then, CKT UR11E may be
open or have a short to ground, or ECM
connector terminal or ECM itself may be faulty.

5. An internally shorted MAP sensor could pull
down 5 volt REF voltage.

6. If CKT UO1IF is open or shorted to ground,
there may also be a stored Code 34.
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@

@ DISCONNECT ECM CONNECTOR AND CHECK FOR OPEN

“NON-SCAN” DIAGNOSTICS

CODE 22

THROTTLE POSITION SENSOR (TPS) CIRCUIT

(SIGNAL VOLTAGE LOW)
1.6L TURBO LOTUS ELAN

DIAGNOSTIC TERMINAL NOT GROUNDED.

IGNITION “OFF”.

CLEAR CODES.

START ENGINE AND IDLE IN NEUTRAL A/C OFF, FOR 1

WGNITION "ON”, ENGINE STOPPED.
GROUND DIAGNOSTIC TERMINAL AND NOTE CODE.

MINUTE OR UNTIL "CHECK ENGINE” LIGHT COMES ON.

CODE 22

DIAGNOSTIC TERMINAL NOT GROUNDED.
IGNITION “OFF~. CLEAR CODES.

START ENGINE AND IDLE, A/C OFF, FOR 1 MINUTE OR
UNTIL "CHECK ENGINE” LIGHT COMES ON.

IGNITION “ON”, ENGINE STOPPED.

GROUND DIAGNOSTIC TERMINAL AND NOTE CODE.

[ IR J

DISCONNECT TPS AND JUMPER CKTS UO11F TO URTIE.

PROBLEM IS INTERMITTENT. IF NO OTHER
CODE STORED, SEE INTERMITTENTS IN
SECTION EMK. 6.

@ REMOVE JUMPER FROM UO11f AND URI1E.
® CHECK VOLTAGE BETWEEN CKT BW11D AND
JO11F USING DIGITAL VOLTMETER.

CODE 21

REPLACE TPS

4-6 VOLTS

OR SHORT TO GROUND IN CKY URT1E. IF OK,ITIS
FAULTY ECM CONNECTOR TERMINAL OR ECM.

BELOWA VOLTS

[

® DISCONNECT MAP SENSOR

& CHECK VOLTAGE BETWEEN CKT BW11D
ANO UO11F AT TPS CONNECTOR.
SHOULD BE ABOUT 5 VOLTS. IS 1T?

X
YES NO
INTERNALLY @ DISCONNECT ECM
220:;:0 mae CONNECTOR. CHECK FOR
NSQOR. OPEN OR SHORT TO

GROUND IN CKT UQ11F.
IF OK, ITISFAULTY ECM
CONNECTOR TERMINAL
OR ECM.

CLEAR CODES AND CONFIRM NO "CHECK ENGINE™ LIGHT.
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Lowus Service Notes EMK.S

MAT SENSOR
na

ECM
—P MAT SENSOR SIGNAL

1HCAS
us118 -——-——-—0)——-@ AN— 5V

N —
BW11D ) o2

IHCAY __L
B = SENSOR GROUND

CODE 23

MANIFOLD AIR TEMPERATURE (MAT) SENSOR CIRCUIT
(LOW TEMPERATURE INDICATED)
1.6L TURBO LOTUS ELAN
Circuit Description:

The Manifold Air Temperature Sensor uses a thermistor to control the signal voitage to the ECM. The ECM »
applies a voltage of about 5 volts on CKT UB11B to the sensor. When manifold air is cold, the sensor
(thermistor) resistance is high, therefore, the ECM will see a high signal voltage. As the air warms, the sensor
resistance becomes less and the voltage drops.

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the If Code 23 is intermittent, refer to section
diagnestic chart. EMK. 6.

1. A Code 23 will set due to an open circuit with
engine running for more than 1 minute. This
test will determine if the wiring and ECM are
OK.

2. If the resistance is greater than 25,000 ohms,
replace the sensor. Code set after 25 seconds
engine run 1 minute after start.

3. In case of open CKT BW11D a Code 21 would be
stored also.
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I.otus Service Notes

“NON-SCAN"” DIAGNOSTICS

@ o DISCONNECT MAT SENSOR
o IGNITION “ON", ENGINE STOPPED.
® CHECK VOLTAGE BETWEEN HARNESS
CONNECTOR TERMINALS CKT UB118
AND BW11D

CODE 23

MANIFOLD AIR TEMPERATURE

(MAT) SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH)

1.6L TURBO LOTUS ELAN

OVERAVOLTS

@ o CHECK RESISTANCE ACROSS SENSOR
TERMINALS. SHOULD BE LESS THAN

100,000 OHMS. SEE TABLE FOR

APPROXIMATE TEMPERATURE TO SENSOR

SELOW A VOLTS

® CHECKVOLTAGE 8ETWEEN HARNESS
CONNECTORCKT UB118 AND GROUND.

RESISTANCE VALUES.

o]

OVERA VOLTS

"
I

BELOWA VOLTS

INTERMITTENT FAULTIN
SENSOR CIRCUIT OR
CONNECTOR. IF ADDITIONAL
CODES WERE STORED, SEE
APPLICABLE CHART. IF NO
CODES, REFER TO SYMPTOMS
IN SECTION EMK. 6.

l REPLACE SENSOR I

DIAGNGSTIC AID
MAT SENSOR
TEMPERATURE TO RESISTANCE VALUES
{APPROXIMATE)

F °C OHMS
210 100 185
160 70 450
100 38 1,800

70 20 3.400

40 4 7,500

20 -7 13,500

0 -18 25,000

-40 40 100,700

CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.

@ ® CHECK FOR OPEN IN & CMECK FOR OPEN IN
CKT BW11D AND CKT UB118 AND
CHECK TERMINAL CHECK TERMINAL
CONNECTIONS. CONNECTIONS.
|

{F WIRE AND CONNECTIONS

ARE OK, IT IS A FAULTY ECM.

IF WIRE AND CONNECTIONS
ARE OK, ITIS A FAULTY ECM.
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[.otus Scrvice Notes ' ' EMK.S

ECM
TOIGNITION
{ CONTROLFUSE
WA VEMICLESPEED | M
g c6c o SENSOR e svz 8 A10 |— VSS SIGNAL
SPEEDOMETER)
- 878
...................... "Ll
T enGRelonT
CODE 24
VEHICLE SPEED SENSOR (VSS) CIRCUIT
1.6L TURBO LOTUS ELAN
Circuit Description:

Vehicle speed information is provided to the ECM by the vehicle speed sensor which is an optical device
mounted in the back of the speedometer head. The VSS driven by the tacho cable produces electrical pulses -
which the ECM uses to calculate mph or kph.

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the A voltmeter should indicate a voltage whenever
diagnostic chart. the wheels are turning.
1. Code 24 will set if vehicle speed is less than 2 Check CKT's BY10Z, G26C and B7B for proper
mph when: connections. Be sure they are clean and tight and the
e FEngine speed is between 2400 and 4400 rpm. harness is routed correctly.
& MAP signal is lower than 20 kPa. If Code 24 is intermittent, refer to Section
& All conditions met for 10 seconds. EMK. 6.

¢ NoCode2l, 22,33 0r 34.
These conditions are met during a road load
operation. Disregard Code 24 that sets when
drive wheels are not turning.
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can”

“NON-SCAN” DIAGNOSTICS
M CODE 24

VEHICLE SPEED SENSOR (VSS) CIRCUIT
1.6L TURBO LOTUS ELAN

SPEECOMETER WORKING OK. IF NOT, REPAIR THAT PROBLEM BEFORE USING THIS CHART.

LIFT DRIVE WHEELS AND SUPPORT FRONT OF VEHICLE, ALLOWING FRONT WHEELS TO ROTATE.
IGNITION "ON".

8ACK PROBE ECM CONNECTOR, VSS SIGNAL CKT BY10Z CAVITY A10 WITH A VOLTMETER T0
GROUND,DVM ON DC SCALE.

ROTATE RIGHT DRIVE WHEEL SLOWLY BY HANDO. VOLTAGE SHOULD ALTERNATE BETWEEN O AND 12
VOLTS. DOESIT?

o]

® CHECK CKT BY10Z FOR OPEN,
GROUNDED OR SHORTED TO
VOLTAGE. i$ CKT OX?

CLEAR CODE, CHECK ALL
CONNECTIONS AND DRIVE THE
CAR. BE SURE THE CONDITIONS
TO SET THE CODE ARE MET (SEE
FACING PAGE). If CODE SETS
m AGAIN, REPLACE ECM.

& IGNITION ON REPAIR CKT

® CHECK VEHICLE SENSOR IGNITION
FEED CKT G26C AND GROUND
CKT B78. ARE CKT'S OK?

REPAIR CKY

REPLACE VEHICLE SPEED SENSOR

CLEAR CODES AND CONFIRM NQ “CHECK ENGINE™ LIGHT.
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[.otus Scrvice Notes

MAT SENSOR
E : “ ECM
PAY A
A B ——P MAT SENSOR SIGNAL
IHCA1S
uB118 ) |' 12 AN— sv
BWiID —————@ D2
1 c
HCAYY fortes
= SENSOR GROUND
“ToTes

CODE 25

MANIFOLD AIR TEMPERATURE (MAT) SENSOR CIRCUIT
(HIGH TEMPERATURE INDICATED)

1.6L TURBO LOTUS ELAN

Circuit Description:

The Manifold Air Temperature Sensor uses a thermistor to control the signal voltage to the KECM. The ECM
applies a voltage of about 5 volts on CKT UB11B to the sensor. When manifold air is cold, the sensor
(thermistor) resistance is high, therefore, the ECM will see a high signal voltage. As the air warms, the sensor
resistance becomes less and the voltage drops.

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the The "Temperature To Resistance Value” scale at
diagnostic chart. ' the right may be used to test the MAT sensor at
various temperature levels to evaluate the
Code 25 is set, if possibility of a “slewed” (mis-scaled) sensor. A
¢ Engine has been running for at least 2 "slewed” sensor could result in poor driveability
minutes. complaints.
e MAT voltage is lower than 0.2 volts. If Code 25 is intermittent, refer to Section

1. If voltage is above 4 volts, the ECM and wiring EMK. 6.
are OK. If resistance is less than 185 ohms,
replace the sensor.

2. See "Temperature to Resistance Values” on
facing page.
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Lotus Service Notes

EMK.S5

“NON-SCAN” DIAGNOSTICS

CODE 25

MANIFOLD AIR TEMPERATURE

(MAT) SENSOR CIRCUIT
{SIGNAL VOLTAGE LOW)

1.6L TURBO LOTUS ELAN

@ ® DISCONNECT MAT SENSOR

IGNITION “ON”~, ENGINE STOPPED.

® CHECK VOLTAGE BETWEEN HARNESS CONNECTOR
TERMINALS CKTUB118 AND BW11D

QVERA VOLTS

@ ® CHECK RESISTANCE ACROSS MAT SENSOR
TERMINALS. SHOULD BE APPROX. 3,400
OHMS AT 20°C AMBIENT TEMPERATURE.

[oc]
INTERMITTENT FAULT IN l REPLACE SENSOR ’
SENSOR CIRCUIT OR

CONNECTOR. if ADDITIONAL
CODES WERE STORED, SEE
APPLICABLE CHART. IFNO

CODES, REFER TO SYMPTOMS
IN SECTION EMK. 6.

BELOW 4 VOLTS

¢ CHECKFORSHORTTO
CKTBW11D OR
GROUND IN CKT UB118.

IFCKTUB11BIS OK, ITIS
AFAULTY ECM

CONNECTOR OR ECM.
DIAGNOSTIC AID
MAT SENSOR
TEMPERATURE TO RESISTANCE VALUES
{APPROXIMATE)
°F °C OHMS
210 100 185
160 70 450
100 a8 1,800
70 20 3,400
a0 4 7,500
20 -7 13,500
0 -18 25,000
40 40 100,700

CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT.
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v MAP'SENSOR
b~y _Ecm
i Tores
MANIFOLD I
ASSOLUTE ~==Jo=
&'X'csﬁﬁs'/f) UO11TF - c1a AMN—svrer
SR11G C11 F——MAP SIGNAL
S11H L A1Y
oy | L s,
: TO COOLANT SENSORAND
 COPOTENTIOMETER .
CODE 31/33
MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH - LOW VACUUM)
1.6L TURBO LOTUS ELAN
Circuit Description:

The Manifold Absolute Pressure (MAP) Sensor responds to changes in manifold pressure (vacuum)

ECM receives this information as a signal voltage that will vary from about 0.6 to 1.0 volts, at closed throttle
idle, to 4.0 to 4.5 volts at wide open throttle and full boost.
If the MAP sensor fails, the ECM will substitute a fixed MAP value and use the Throttle Position Sensor

(TPS) to control fuel delivery.

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart.

1. This step will determine if Code 33 is the result
of a hard failure or an intermittent condition.

A Code 33 will set if:

® MAP signal indicates greater than 110 kPa
(over 2.6V) with A/C "OFF”.

® TPSlessthan 1.0%.

® These conditions are present for a time
longer than 0.2 seconds.

2. This step simulates conditions for a Code 34. If
the ECM recognizes the change, the ECM, and
CKTs UOI1F and SR11G, are OK. If CKT
S11H is open, there may also be a Code 15
stored.

Diagnostic Aids:

With the ignition "ON” and the engine stopped,
the manifold pressure is equal to atmospheric
pressure and the signal voltage will be high. This
information is used by the ECM as an indication of
vehicle altitude and is referred to as BAROQO
Comparison of this BARO reading with a known
good vehicle with the same sensor is a good way to
check accuracy of a “suspect” sensor. Readings
should be the same + .4 volt.

A Code 33 will result if CKT S11H is open, or if
CKT SR11G is shorted to voltage or to CKT UQ11F.

If Code 33 is intermittent, refer to Section
EMK. 6.

Page 18
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“NON-SCAN” DIAGNOSTICS CODE 31/33

MANIFOLD ABSOLUTE PRESSURE

(MAP) SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH - LOW VACUUM)

1.6L TURBO LOTUS ELAN

IF ENGINE IDLE 1S ROUGH, UNSTABLE, OR INCORRECT, CORRECT BEFORE USING CHART. SEE SYMPTOMS SECTION EMK. 6.

IGNITION “OFF”, CLEAR CODES.

DIAGNOSTIC TERMINAL NOT GROUNDED.

START ENGINE AND RUN FOR 1 MINUTE OR UNTIL "CHECK ENGINE” LIGHT COMES ON.
IGNITION "ON”, ENGINE STOPPED. GROUND DIAGNOSTIC TERMINAL AND NOTE CODE.

i CODE 31/33 i NO CODE 31/33

@ s IGNITION “OFF~, CLEAR CODES. PROBLEM IS INTERMITTENT. IF NO
e DISCONNECT MAP SENSOR ELECTRICAL CONNECTOR. OTHER CODES WERE STORED, SEE
® DIAGNOSTIC TERMINALNOT GROUNDED. INTERMITTENTS, SECTION EMK. 6.

& START ENGINE AND RUN FOR 1 MINUTE

OR UNTIL "CHECK ENGINE™ LIGHT COMES ON.
IGNITION “ON”, ENGINE STOPPED.
GROUND DIAGNOSTIC TERMINAL AND NOTE CODE.

‘ CODE 31/33 l m

LN

e CHECKFORSHORTTQ ¢ CHECK FORPLUGGED OR LEAKING
CKTUO11F OR VOLTAGE SENSOR YACUUM HOSE.
N CKT SR11G I
[ o [FVACUUM HOSE OK,
IF CKT SR11G 1S OK, CHECK FOR OPEN IN
REPLACE ECM GROUND CKT STiH.
1
IF CKT SI1H IS OK,
REPLACE SENSOR

CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT.

Damo 10
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o

: CO-POTENTIOMETER :

_ MAP SENSOR
A ' c ............... ECM
TO TPS
MANIFOLD
ABSOLUTE ~—>»
&F:‘ECSLS,S:AE) L— UONIF + c14 ~—/\/\N\——~5vazr
SR11G C11 ——MAP SIGNAL
S11H *»
I At ] sensor
B = GROUND
{ TO COOLANT SENSOR AND |

CODE 34

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW - HIGH VACUUM)

1.6L TURBO LOTUS ELAN

Circuit Description:

The Manifold Absolute Pressure (MAP) Sensor responds to changes in manifold pressure (vacuum). The
ECM receives this information as a signal veltage that will vary from about 0.6 to 1.0 volts at closed throttle
idle, to 4.0 to 4.5 veolts at wide open throttle and full boost.

If the MAP sensor fails, the ECM will substitute a fixed MAP value and use the Throttle Position Sensor

(TPS) to control fuel delivery.

Test Description:
Numbers below refer to circled numbers on the
diagnostic chart.
1. This step determines if Code 34 is the result of a
hard failure or an intermittent condition.
A Code 34 will set when:
® MAPreading is less than 14 kPa.
e Engine rpm is less than 1200 rpm.
OR
® MAP readingis less than 14 kPa.
¢ Engine rpm is greater than 1200 rpm.
® TPSislessthan3.5%.
2. Jumpering harness terminals "B” to “"C”, 5 volit
to signal, will determine if the sensor is at fault,
or if there is a problem with the ECM or wiring.

Diagnostic Aids:

With the ignition "ON” and the engine stopped,
the manifold pressure is equal te atmospheric
pressure and the signal voltage will be high. This
information is used by the ECM as an indication of
vehicle altitude and is referred to as BARO
Comparison of this BARO reading with a known
good vehicle with the same sensor is a good way to
check accuracy of a "suspect” sensor. Readings
should be the same * .4 volt.

A Code 34 will result if CKTs are open or shorted
to ground

If Code 34 is intermittent, refer to Section
EMK. 8.

An internally shorted TPS sensor will cause a
Code 34.

Page 20
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“NON-SCAN” DIAGNOSTICS
: CODE 34

MANIFOLD ABSOLUTE PRESSURE

(MAP) SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW - HIGH VACUUM)

1.6L TURBO LOTUS ELAN

@ e IGNITION “OFF~, CLEAR CODES.
e DIAGNOSTIC TERMINAL NOT GROUNDED.
o START ENGINE AND RUN FOR 1 MINUTE OR UNTIL "CHECK ENGINE™ LIGHT COMES ON.
e IGNITION "ON", ENGINE STOPPED.
o GROUND DIAGNOSTIC TERMINAL AND NOTE CODE.

I CODE 34 | NO CODE 34.

@ o IGNITION “OFF”, CLEAR CODES. PROBLEM IS INTERMITTENT. I£ NO
o DISCONNECT MAP SENSOR AND JUMPER HARNESS OTHER CODES WERE STORED, SEE
CONNECTOR TERMINAL "B~ TO "C”. *INTERMITTENTS", SECTION EMK. 6.
¢ DIAGNOSTIC TERMINAL NOT GROUNDED.

START ENGINE AND RUN FOR 1 MINUTE.

® ORUNTIL "CHECK ENGINE” LIGHT COMES ON.
IGNITION "ON", ENGINE STOPPEO.

o GROUND DIAGNOSTIC TERMINAL AND NOTE CODE.

l CODE 34 I

o REMOVE JUMPER FROM TERMINAL "B~ TO “C".
® CHECK VOLTAGE BETWEEN HARNESS CONNECTOR
TERMINAL "A” AND "C” USING VOLTMETER

4 TO6VOLTS BELOW 4 VOLTS

CODE 33

® CHECK FOR OPEN OR SHORT TO ® CHECK CKTUO11FFOR OPEN
GROUND IN CKT SR11GINTERNALLY OR SHORTED TO GROUNO.
SHORTED TPS SENSOR o CHECK FOR INTERNALLY
SHORTED TPS.
JF CXT SR11G IS OK, FAULTY ECM
CONNECTOR TERMINAL OR ECM. IF OK, FAULTY ECM CONNECTOR
TERMINAL OR ECM,

CLEAR CODES AND CONFIRM NO "CHECK ENGINE™ LIGHT.
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CODE 41

ENGINE SPEED SIGNAL MISSING

1.6L TURBO LOTUS ELAN
Circuit Description:

The engine speed signal is a 0 to 5 volts digital input to the ECM which occurs at a frequency of once per
camshaft revolution. It is generated by the cam angle sensor located at the end of the camshaft. The signal is
used by the ECM to set the alternating firing of the injectors.

Code 41 will set under the following conditions: The ECM does not receive signal pulses for more than 20 engine
revolutions, or it does not receive signal pulses for more than 5 seconds.

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the An intermittent may be caused by a poor
diagnostic chart. connection, rubbed through wire insulation, or a
1. Code 41 will set under the following conditions: wire broken inside the insulation.
The ECM does not receive signal pulses for more ® Clear code and check (wiggle) pin B9 at ECM,
than 20 engine revolutions, wiring and cam angle sensor connector in order
or to see if code resets.
it does not receive signal pulses for more than 5
seconds.

2. The ECM supplies 5 volts on CKT YU1IN. The
cam angle sensor pulls down this voltage to
ground once every 360° cam angle degrees.

Page 22
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{"NON - SCAN” DIAGNOSTICS CODE 41

ENGINE SPEED SIGNAL MISSING
1.6L TURBO LOTUS ELAN

(D¢ ceancooss.

® CRANK ENGINE AND IDLE FOR 2 MINUTES OR
UNTIL ™ CHECX ENGINE LIGHT “ COMES ON.
® NOTE CODE.

CODE 41 | NO CODE 41 l

(@) oisconnecT cam anGLE sEnsoR aoDEal IS INTERMITTENT. IF MO
4 PIN CONNECTOR. DITIONAL CODES DISPLAYED,

¢ IGNITION ON REFER TO "DIAGNOSTIC AIDS ™.

® CHECK FOR 12 VOLTS ON CXTR3D
AND GOOD GROUND ON CKT B7A.

ARE CKT'S OK?

(o]

® DISCONNECT CAM ANGLE SENSOR REPAIRCKT.
4 PIN CONNECTOR.

® IGNITION ON
¢ CHECK VOLTAGE ON CKT YU11N
WITH DVM TO GROUND,

[LESS THAN 4 VOLTS ] 4706 VOLTS

REPLACE CAM ANGLE SENSOR.

CHECK CKT YU11N FOR OPEN OR
GROUNDED. IF OK, REPLACE ECM.

CLEAR CODES AND CONFIRM NO “CHECK ENGINE LIGHT",
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CODE 42

ELECTRONIC SPARK TIMING (EST) CIRCUIT
1.6L TURBO LOTUS ELAN
Circuit Description:

The ignition module sends a reference signal on CKT YR11K to the ECM, when the engine is cranking
While the engine speed is under 800 rpm, the ignition module will control ignition timing. When the engine
speed exceeds 800 rpm, the ECM applies 5 volts to the "bypass” line CKT YG11M to switch the timing to ECM
control on EST CKT Y114.

When the system is running on the ignition module, that is, no voltage on the bypass line, the ignition
module grounds the EST signal. The ECM expects to see no voltage on the EST line during this condition,. If it
sees a voltage, is sets Code 42 and will not go into the EST mode.

When the rpm for EST is reached (about 800 rpm), voltage will be applied to be bypass line, the EST should
no longer be grounded in the ignition module, so the EST voltage should be varying.

If the bypass line is open or grounded, the ignition module will not switch to EST mode, so, the EST voltage
will be low and Code 42 will be set.

If the EST line is grounded, the ignition module will switch to EST but, because the line is grounded, there
will be no EST signal. A Code 42 will be set. -

Test Description:

Numbers below refer to circled numbers on the

diagnostic chart.

1. Code 42 means the ECM has seen an open or
short to ground in the EST or by-pass circuits.
This test confirms Code 42 and that the fault
causing the code is present.

2. Checks for a normal EST ground path through
the ignition module. An EST CKT YI1dJ,
shorted to ground, will also read less than 500
ohms, however, this will be checked later.

3. As the test light voltage touches CKT YG 11 M,
the module should switch, causing the
ohmmeter to “overrange”, if the meter is in the
1000-2000 ohms position. Selecting the 10 -
20,000 ohms position will indicate above 5000
ohms. The important thing is that the module
"switched”.

4. The module did not switch and this step checks
for:® ESTCKT Y11J shorted to ground.
® Bypass CKT YG11M open.
¢ Faulty ignition module connection or
module.
5. Confirms that Code 42 ts a faulty ECM and not
an intermittent in CKT's.

Diagnostic Aids:

An intermittent may be caused by a poor
connection, rubbed through wire insulation, or a
wire broken inside the insulation.

Inspect harness connectors for backed out
terminals, improper mating, broken locks,
improperly formed or damaged terminals, poor
terminal to wire connection, and damaged harness.

Page 24



“NON-SCAN” DIAGNOSTICS CODE 42

(D]« cearcooes. ELECTRONIC SPARK TIMING (EST) CIRCUIT
N 1 MINUT
IDLE ENGINE PO MinuTE 1.6L TURBO LOTUS ELAN
DOES CODE 42 SET?

YES

& IGNITION "OFF~. CODE 42 INTERMITTENT. REFER TO
e DISCONNECT ECM CONNECTORS. DIAGNOSTIC AIDS ON FACING PAGE.
e IGNITION "ON".
o OHMMETER SELECTOR SWITCH IN THE 1000 TO 2000
OHMS RANGE.
e PROBE ECM HARNESS CONNECTOR TERMINAL DA
A(CKT Y11)) WITH AN OHMMETER TO GROUND.
IT SHOULD READ LESS THAN 500 OHMS.

DOESIT?
o PROBE ECM HARNESS CONNECTOR TERMINAL DS CKT OPENCKT Y11), FAULTY CONNECTION OR
YG11M WITH A TEST LIGHT TO 12 VOLTS AND NOTE LIGHT. FAULTY IGNITION MODULE.

I LIGHT "OFF~ l LIGHT "ON"

@ ® WITH OHMMETER STILL CONNECTED TO ECM HARNESS DISCONNECT IGNITION MODULE 4-WAY CONNECTOR
CKT Y11} (D4) AND GROUND PROBE ECM HARNESS CKT
YG11M (DS) WITH THE TESTUIGHT CONNECTED TO 12

VOLTS. AS TEST LIGHT CONTACTS CKT YG11M, ——
RESISTANCE SHOULD SWITCH FROM UNDER 500 TO OVER LIGHT "ON UGHT "OFF :]

—

"

5,000 OHMS,
DOESIT? CKT YG1I1M SHORYED FAULTY IGNITION
TO GROUND. MQOOULE.
[ NOQ l YES
@ ® DISCONNECT DI MODULE 6 PIN CONNECTOR. @ ® RECONNECT ECM AND IDLE ENGINE FOR
® CHECKIFCKTYGI1MIS OPEN ORCKT Y11JIS ONE MINUTE OR UNTIL CODE 42 SETS.
GROUNDED. ARE CKT'S OK? DOES CODE SET?

o] o]

CHECK FOR POOR CONNECTION FAULTY ECM CODE 82 INTERMITTENT.
AT IGNiITION MODULE REFER TO DIAGNOSTIC
TERMINAL "D".IF OKIGNITION AIDS ON FACING PAGE.
MODULE IS FAULTY.

CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.
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KNOCK SENSOR

{HCA12
El —)———— UK11P

ECM

KNOCK

| SIGNAL
B1t 5v

CODE 43

ELECTRONIC SPARK CONTROL (ESC) CIRCUIT
1.6L TURBO LOTUS ELAN

Circuit Description:
The knock sensor detects engine detonation and the ECM retards the electronic spark timing based on
the signal being received. The circuitry within the knock sensor causes the ECM 5 volts to be pulled down

so that, under a no knock condition, CKT UK11P would measure about 2.5 volts.

The knock sensor

produces an AC signal which rides on the 2.5 volts DC voltage. The amplitude and signal frequency are
dependent upon the knock level.
The ECM performs two tests on this circuit to determine if it is operating correctly. If either of the
tests fail, a Code 43 will be set.
® If there is an indication of knock for 3.67 seconds over a 3.9 second interval with the engine

running.

e If ECM terminal "B11” voltage is either above about 3.75 volts (indicating open CKT UK11P), or
below about 1.25 volts (indicating CKT UK11P is shorted to ground) for 5 seconds or more.

Test Description:
Numbers below refer to circled numbers on the
diagnostic chart.

1.

If the conditions for the test, as deseribed above,
are being met, the the check engine light will be
turned "ON" again and Code 41 stored. The
Tech 1 ¢could indicate "YES” when the knock
signal position is selected as well. If an audible
knock is heard from the engine, repair the
internal engine problem, because normally, no
knock should be detected at idle.

Tapping on the oil filter base casting should
produce a knock signal. Don't hit sensor or oil
filter.

The ECM has a 5 volts signal through a pull-up
resistor which should be present at the injector
harness terminal IHCA12.

This test determines if the knock sensor or the
ECM is faulty.

Diagnostic Aids:
If Code 43 is intermittent:

Refer to "[ntermittents” in Section EMK. 6.
Mechanical engine knock can cadse a knock
sensor signal. Abnormal engine noise must be
corrected before using this chart

Page 26
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"NON-SCAN" DIAGNOSTICS CODE 43

ELECTRONIC SPARK CONTROL
(ESC) CIRCUIT
1.6L TURBO LOTUS ELAN

@ ¢ CLEARCODE. ENGINE IDLING AT NORMAL
OPERATING TEMPERATURE FOR ONE
MINUTE OR MORE.

® DOESCODE 43 RESET?

L

o ves

@ e ENGINE “OFF” @ © IGNITION “OFF"
» DISCONNECT ECM o DISCONNECT INJECTOR HARNESS CONNECTOR A
CONNECTOR 1. * IGNITION “ON". ‘
o IGNITION “ON" ® MEASURE VOLTAGE BETWEEN INJECTOR HARNESS
o CONNECT VOLTMETER TO CONNECTOR CAVITY A 12 AND GROUND.
CONNECTOR PIN B11 AND SHOULD BE BETWEEN 4-6 VOLTS. 1S 1T?
ENGINE GROUND.
® SETVOLTMETER ON 0.000
VOLT AC SCALE.
® TAP ON OIL FILTER BASE
CASTING. VES m _
® 15 A VOLTAGE INDICATED ON
VOLTMETER WHILE TAPPING? ~rotooren] —L
OR GROUND I OVER 6 VOLTS ] [ LESS THAN 4 VOLTS
SENSOR OR I 1
;::;B:_ CKTUKTIP CKTUK11P
SHORTED TO OPEN,
NO YES VOLTAGE OR SHORTED TO
FAULTY GROUND, OR
FAULTY KNOCK ® REINSTALLCONNECTOR. Ecm. FAULTY ECM.
SENSOR o ENGINE IDUING AT
NORMAL OPERATING
TEMPERATURE FOR ONE
MINUTE OR MORE.
DOES CODE 43 RESET?
INJ. HARNESS CONNECTOR A YES m
I FAULTY ECM CODE 43 IS INTERMITTENT.
IF NO ADDITIONAL CODES
WERE STORED, REFER TO
] “DIAGNOSTIC AIDS " ON
CAVITY FACING PAGE.

IHC A12

CLEAR CODES AND CONFIRM NO “CHECK ENGINE LIGHT™.

Doaeen I7
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CODE 51

PROM ERROR
(FAULTY ECM)
1.6L. TURBO LOTUS ELAN

THE ECM OF THE 1.6L TURBO LOTUS ELAN (S A SEALED UNIT, AND NOQ ACCESS TO THE MEM-CAL
IS POSSIBLE. IF CODE 51 1S DISPLAYED, THE COMPLETE ECM MUST BE REPLACED.

CLEAR CODES AND CONFIRMNO “CHECK ENGINE™ LIGHT.

ECM
CO-POT SIGNAL
. SU1IT B12 SV REF
4—-:-7
',’/ » S11H All POTENTIOMETER
I —I— GROUND

TO MAP AND COOLANT-SENSOR
CODE 54
(PAGE 1 OF 2)
CO - POTENTIOMETER CIRCUIT

{SIGNAL VOLTAGE HIGH OR LOW)
1.6L TURBO LOTUS ELAN

Circuit Description:
The CO - Potentiometer provides a constant voltage signal from 0.6 volts to about 4.2 volts. Depending on
the signal voltage the ECM will decrease or increase injection pulse width in order to obtain the CO emission

percentage required. See EMK 3-E for CO emission check and reset.

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the A Code 54 will result if CKT SUL1IT or S11H are
diagnostic chart. open or SU11T is shorted to ground.
1. This step checks to see if Code 54 is the result of If Code 54 is intermittent:
a hard failure or an intermittent condition. ¢ Reset CO emission (see EMK. 3-E}).
A Code 54 will set if: ¢ Check for injector leaking and incorrect fuel
CO - Potentiometer output voltage is either pressure.

below 0.3 volt or above 4.7 volts
2. This test determines if either the potentiometer
is faulty or other CKT components.
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“NON-SCAN” DIAGNOSTICS

CODE 54

(Page 1 of 2)
CO-POTENTIOMETER CIRCUIT
(SIGNAL VOLTAGE LOW OR HIGH)

1.6L TURBO LOTUS ELAN

IGNITION “OFF”, CLEAR CODES.

¢ DIAGNOSTIC TERMINAL NOT GROUNDED.

® START WARM ENGINE AND RUN FOR 1 MINUTE OR LONGER
OR UNTIL "CHECK ENGINE LIGHT™ COMES ON.

# IGNITION "ON", ENGINE STOPPED. GROUND DIAGNOSTIC

2

TERMINAL AND NOTE CODE.
[[cope se | [wocoot s |
@ ® DISCONNECT CO-POTENTIOMETER AND CHECK CODE 54 1S INTERMITTENT. IFNO
VOLTAGE AT HARNESS CONNECTOR, BETWEEN ADDITIONAL CODES WERE STORED, REFER
CKTSUTITAND S11H. TO "DIAGNOSTIC AIDS™ ON FACING PAGE.
s VOLTAGE SHOULD BE APPROXIMATELY 5 VOLTS.
1S17?
1

® REPLACE CO-POTENTIOMETER
BY A KNOWN GOOD PART.

* START WARM ENGINE AND RUN
FORATLEAST 1 MINUTE OR
UNTIL "CHECK ENGINE LIGHT”
COMES ON. STiLL CODE 547

||
FAULTY ECM FAULTY CO-
CONNECTION OR ECM POTENTIOMETER

S11H suT

CLEAR CODES AND CONFIRMNO “CHECK ENGINE LIGHT™.




ECM
€O -POT SIGNAL
sunT B12 5V REF
+— SIIN At POTENTIOMETER
I =— GROUND

CODE 54
(PAGE 2 OF 2)

CO - POTENTIOMETER CIRCUIT
(SIGNAL VOLTAGE HIGH OR LOW)
1.6L TURBO LOTUS ELAN
Circuit Description:
The CO - Potentiometer provides a constant voltage signal from 0.6 volts to about 4.2 volts. Depending —
on the signal voltage the ECM will decrease or increase injection pulse width in order to obtain the CO emission
percentage required. See EMK.3-E for CO emission check and reset.

Test Description: Diagnostic Aids:
Numbers below refer to circled numbers on the A Code 54 will result if CKT SUL1T or S11H are
diagnostic chart. open or SU1L1T is shorted to ground.
4. This test determines if the problem is a faulty If Code 54 is intermittent;
signal circuit or ground. ® Reset CO emission (see EMK. 3-E).
® Check for injector leaking and incorrect fuel
pressure.
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! FROM !

! CODESS !
¢+ (10F2)
e - 4

P

“NON-SCAN” DIAGNOQSTICS
, CODE 54

(Page 2 of 2)
CO-POTENTIOMETER CIRCUIT
(SIGNAL VOLTAGE LOW OR HIGH)

1.6L TURBO LOTUS ELAN

@ & CHECK VOLTAGE AT CO-POTENTIOMETER HARNESS
CONNECTOR, BETWEEN CKT SU11T AND CHASSIS GROUND.
® VOLTAGE SHOULD BE APPROXIMATELY S VOLTS. 1SIT?

YES
CHECK CKT S11H IF OPEN. e IGNITION “OFF",
IF OK, 1T IS A FAULTY £CM ® DISCONNECT ECM CONNECTOR )2,
CONNECTION OR ECM. ® CHECK CKT SUT1TiF OPEN OR
SHORTED TO GROUND OR SENSOR -
GROUND . CKT OK?
(o]
CONNECTION OR ECM
-
LAGAGL]
—r

S11H SUIIT

CLEAR CODES AND CONFIRM NO "CHECK ENGINE LIGHT™.
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SECTION EMK.6
FAULT DIAGNOSIS WITH INTERMITTENT OR NO TROUBLE CODES

TABLE OF CONTENTS

performing Symptom Diagnosis
Intermittents
Hard Start
Rough, Unstable, or incorrect Idle, Stalling
Poor Gas Mileage
Detonation/Spark Knock
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should be performed before using this section.
The purpose of this section is to locate the source
of a driveability or emissions preblem when
other diagnostic procedures cannot be used. This
may be because of difficulties in locating a
suspected sub-system or component.

Many driveability related problems can be
eliminated by following the procedures found in
Service Bulletins. These bulletins supersede
this manual. Be sure to check all bulletins
related to the complaint or suspected system.

The sequence of the checks listed in this
section is not intended to be followed as on a
step-by-step procedure. The checks are listed
such that the less difficult and time consuming
operations are performed before more difficult
ones.

Most of the symptom procedures call for
a careful visual and physical check. The-
importance of this step cannot be stressed too
strongly. [t can lead to correcting a problem
without further checks, and can save
valuable time. This procedure includes
checking the following.
- Vacuum hoses for splits, kinks, and proper
connections.
Throttle body and intake manifold for leaks
- Ignition wires for cracking, hardness, proper
routing, and carbon tracking
Wiring for proper connections, pinches, and
cuts
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EMK.6

INTERMITTENTS

Definitiont:

DO NOT use the trouble code charts in
Section EMK 4 for intermittent problems other
than a guide to the circuitry probably causing
the problem. The fault must be present to locate
the problem. If a fault is not present, the use of
trouble code charts may result in the
replacement of good parts.
® Most intermittent problems are caused by

faulty electrical connections or wiring.

Perform careful checks of suspected circuits

for

- Poor mating of the connector halves and
terminals not fully seated in the
connector body (backed out)

- Improperly formed or damaged
terminals. All c¢onnector terminals in
problem circuit should be carefully
reformed to increase contact tension.

- Poor terminal to wire connection. This
requires removing the terminal from the
connector body to check as outlined in
the introduction to Section EMK.1 - L.

- Check (wiggle) suspected circuit wiring
and connectors while watching TECH 1
data on display. See figure EMK. 4-9
TECH 1 DATA for typical data values at
idle speed.

e [favisual and physical check does not locate
the cause of the problem, the car can be
driven with a voltmeter connected to a
suspected circuit or a Tech 1 tool may be
used performing a test called “Snapshot”.

Problem may or may not activate the "Check Engine Light”
or store a trouble code.

See Tech 1 manual and EMK . 1-G for further
explanation. An abnormal voltage reading
while the problem occurs indicates that the
problem may be in that circuit.
® Check for loss of trouble code memory. To
check, disconnect the TPS and allow the
engine to idle until the “"CheckEngine
Light” (CEL) turns "ON.” Code 22 should be
stored and kept in memory when the
ignition is turned "OFF” for at least 10
seconds. [fnot, the ECM is faulty.
e An intermittent CEL and no trouble codes
may be caused by
- Electrical system interference caused by
a defective relay, ECM driven solenoid,
or switch. They can cause a sharp
electrical surge. Normally, the problem

will occur when the faulty component is -

operated.

- Improper installation of electrical
options, such as lights, 2-way radios, ete.

- EST and Reference Signal Input wires
which should be routed away from spark
plug wires, ignition system components,
and generator. Ground wire from ECM
to ignition system which may be faulty.

- Ignition secondary wire shorted to
ground.

- "Check Engine Light” and diagnostic
test terminal ecircuits intermittently
shorted to ground.

- Fauity ECM.

HARD START

Definition:

Engine cranks well but does not start for a long time. Engine

does eventually start, but may or may not continue to run.

Perform careful visual and physical check
as described at the beginning of Section EMK 6.
Perform “Diagnostic Circuit Check”.
® CHECK
- For possibility of misfiring, crossfiring,
or cutting under load or at idle. Locate
misfiring cylinder(s) by performing the
following test.

1. Start engine. Disconnect idle air
control valve. Remove one spark
plug wire from a spark piug and
ground it against the engine.

Note drop in engine speed.
3. Repeat for all four cylinders.

o

4. Stop engine and reconnect idle air
control valve.

If the engine speed dropped equally (within
50 rpm) on all cylinders, refer to "Rough,
Unstable, or Incorrect Idle, Stalling”
symptom.
If there was no drop or excessive variation in
engine speed on one or more cylinders, check
for spark on the respective cylinder(s) with
spark tester TOQOT0901. Ifspark is present,
remove the spark plugs from the cylinder(s)
and check for the following.

¢ Cracks ® Burned electrode

¢ Wear ® Heavy deposits

® Improper gap

Page 2



.@ L.otus Scrvice Notes
A

-

4

™

o

- Fuel for poor quality, "stale” fuel, and
water contamination.

Ignition wires “for shorts or faulty
insulation.

- lgnition coil connections.

- Fuel pump relay. Connect test light
between fuel pump relay base terminal
WLGI0Y and battery voltage. Light
should be “ON” for 2 seconds following
ignition "ON.”

- Secondary ignition veltage output with
spark tester TOOOT0901.

. Spark plugs. Look for wetness, cracks,
improper gap, burned electrodes, and
heavy deposits. Visually inspect ignition
system for moisture, dust, cracks, burns,
ete.

- For faulty ECM and ignition grounds.

. Spray plug wires with fine water mist to
check for shorts.

Idle Air Control system. Use EMK.4-9
chart.

Fuel system for restricted flter or
improper pressure. Use EMK 4-7 chart.
Injectors for leakage.

Coolant sensor for a shift in calibration.
Use Code 14 or Code 15 chart,

TPS for sticking or binding. TPS voltage
should read 6.40 £ 0.02 volt on the
Tech 1 or measured with a digital volt-
meter.

Injector balance by performing injector
balanee test (see EMK.3-K).

In-tank fuei pump check valve. A faulty
valve would allow the fuel in the lines to
drainback to the tank after the engine is
stopped.

Engine valve timing and compression.

ROUGH, UNSTABLE, OR INCORRECT IDLE, STALLING

Definition:  The engine runs unevenly at idle. If severe, the car may shake. Also,
the idle speed may vary (called "hunting”). Either condition may be
severe enough to cause stalling. Engine idles at incorrect speed.

Perform careful visual and physical check as
described at the beginning of Section EMK 6.
Perform " Diagnostic Circuit Check”.
o CHECK
- For possibility of misfiring, crossfiring,
or cutting under load or at idle. Locate
misfiring cylinder(s) by performing the
following test.

1. Start engine. Disconnect idle air
control valve. Remove one spark plug
wire from a spark plug and ground it
against the engine.

2. Notedrop in engine speed.

3. Repeat for all four cylinders.

4. Stop engine and reconnect idle air
control valve.

If the engine speed dropped equally (within 50
rpm) on all cylinders, proceed through the causes
listed. If there was no drop or excessive
variation in engine speed on one or more
cylinders, check for spark on the respective
cylinder(s) with spark tester TO00T0901. If
spark is present, remove the spark piugs from
the cylinder(s) and check for the following.

® Cracks ® Burned electrode

® Wear e Heavy deposits

® [mproper gap

Throttle for sticking shaft or binding
linkage. This will eause a high TPS
voltage {open throttle indication) and the
ECM will not control idle. TPS voltage
should be about 0.40 * 0.02 volt with
throttle closed.

[gnition wires for shorts or faulty
insulation

[gnition system for moisture, dust,
cracks, burns, etc. Spray plug wires with
fine water mist to check for shorts.
Secondary ignition voltage output with
TO000T0901 spark tester.

ECM and ignition system for faulty
grounds

Proper operation of EST.

Spark plugs. Look for wetness, cracks,
improper gap, burned electrodes, and
heavy deposits.

Fuel system for restricted filter or
improper pressure. Use EMK . 4-7 chart.
Injectors for leakage.

For vacuum leaks at intake manifold
gasket

Idle Air Control system. Use EMK. 4.9
chart.
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Injectors for leakage.

For vacuum leaks at intake manifold
gasket

Idle Air Control system. Use EMK . 4-9
chart.

Electrical system voltage. [AC valve will
not move if voltage is below 9 volts or
greater than 17.8 volts. Also check battery
cables and ground straps for poor contact.
Erratic voltage will cause the IAC valve to
change its position, resulting in poor idle
quality.

EMK.6

A/C  refrigerant pressure for
pressure. Check for overcharging .
Generator output voltage. Repair if less
than 9 volts or more than 17.1 volts.
Engine valve timing and compression.
For worn or incorrect basic engine parts
such as cam, heads, pistons, etc. Also
check for broken or weak valve springs.
Injector balance by performing injector
balance test (see EMK 3-K).

For overheating and possible causes.
Look for the following:

high

* Restricted air flow to radiator, or
restricted water flow through radiator,

* Faulty or incorrect thermostat.

* Inoperative electric radiator fan circuit.

. MAP sensor output. Check sensor by
comparing it to the output on a similar
vehicle if possible.

- Incorrect CO-setting. Check and reset
according to CHART EMK. 3-E.

- Coolant sensor for a shift in calibration.
Use Code 14 or Code 15 chart.

POOR GAS MILEAGE

Gas mileage, as measured by an actual road test, is noticeably lower than expected.
Gas mileage is noticeably lower than it was during a previous actual road test.

Definition:

Perform careful visual and physical check - Proper operation of EST.

as described at the beginning of Section EMK.6. - Spark plugs. Look for wetness, cracks,
Perform “Diagnostic Circuit Check”. improper gap, burned electrodes, and
¢ CHECK heavy deposits.

- For possibility of misfiring, crossfiring, or -
cutting under load or at idle. Locate -
misfiring cylinder(s) by performing the
following test. -
1. Start engine. Disconneet idle air control

valve. Remove one spark plug wire from -

Spark plugs for correct heat range.

Fuel for poor quality, "stale” fuel, and
water contamination.

Fuel system for restricted filter or
improper pressure. Use EMK 4-7 chart.
Injectors for leakage.

a spark plug and ground it against the - For vacuum leaks at intake manifeld
engine. gasket.

2. Note drop in engine speed. - Air cleaner element (filter) for dirt or

3. Repeat for all four cylinders. plugging.

4. Stop engine and reconnect idle air - Idle Air Control system. Use EMK.4-9
control valve. chart.

Throttle shaft or TPS for sticking or
binding. TPS voltage should read about
0.40 £ 0.02 volt on a Tech | with the
throttle closed.

MAP sensor output. Check sensor by
comparing it to the output on a similar
vehicle if possible.

Coolant sensor for a shift in calibration.
Use Code 14 or Code 15 chart.

Vehicle speed sensor (VSS) input with
Tech 1 to make sure reading of VSS
matches that of vehicle speedometer.

If the engine speed dropped equally (within -
50 rpm) on all cylinders, refer to "Rough,
Unstable, or Incorrect Idle, Stalling”
symptom. If there was no drop or excessive
variation in engine speed on one or more -
cylinders, check for spark on the respective
cylinder(s) with spark tester TO00T0901. If
spark i3 present, remove the spark plugs from -
the cylinder(s} and check for the following.

o Cracks ¢ Burned electrode -

¢ Wear e Heavy deposits

¢ [mproper gap

1991/ 01
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- A/C relay operation. A/C should cut out at
wide open throttle.

- A/C refrigerant pressure for high pressure.
Check for overcharging .

- Injector balance by performing injector
balance test.

- Generator output voltage. Repair if less
than 9 volts or more than 17.1 volts.

- Radiator fanoperation.

- Thermostat for incorrect heat range or
being inoperative.

- Engine valve timing and compression.

- For worn or incorrect basic engine parts
such as cam, heads, pistons, etc.

Check driver's driving habits and vehicle
conditions which affect gas mileage.

- [s A/C"ON" full time ?

- Aretyresatcorrect pressure?

- Areexcessively heavy loads being carried?

- [Isacceleration often heavy?

- Are the wheels aligned correctly?

- Are the vehicle brakes dragging?

- Is the brake switch applying excessive force
on the brake pedal?
Incorrect CO-setting. Check and reset
according to EMK. 3-E

DETONATION/SPARK KNOCK

Definition: A mild to severe ping, usually worse under acceleration. The engine
makes sharp metallic knocks that change with throttle opening.

Perform careful visual and physical check
as described at the beginning of Seetion
EMK.6.

Perform “Diagnostic Circuit Check”.

& CHECK

- For possibility of misfiring, crossfiring, or
cutting under load or at idle. Locate
misfiring cylinder(s) by performing the
following test.

1. Start engine. Disconnect idle air control
valve. Remove one spark plug wire from
a spark plug and ground it against the
engine.

2. Note drop in engine speed.

3. Repeat for all four cylinders.

4. Stop engine and reconnect idle air
control valve.

If the engine speed dropped equally (within 50

rpm) on all cylinders, refer to “"Rough,

Unstable, or Incorrect Idle, Stalling”

symptom. If there was no drop or excessive

variation in engine speed on one or more
cylinders, check for spark on the respective
cylinder(s) with spark tester TO0OT0901. If
spark is present, remove the spark plugs from
the cylinder(s) and check for the following.
o Cracks
o Wear
e Improper gap
s Burned electrode
» Heavy deposits
For turbocharger wastegate mechanical or
control circuit problem.

- lgnition wires for shorts or faulty
insulation.

- Spark plugs for correct heat range

- Fuel for poor quality, “stale” fuel, and
water contamination

- Fuel system for restricted filter or improper
pressure.

- For excessive oil entering combustion
chamber. Oil will reduce the effective
octane of fuel.

- For vacuum leaks at intake manifold
gasket

- MAP sensor output. Check sensor by
comparing it to the output on a similar
vehicle, if possible.

- Coolant sensor for a shift in calibration.

- Vehicle brakes for dragging.

- For overheating and possible causes. Look
for the following.

- Low or incorrect coolant solution.

- Loose water pump belt.

Restricted air flow to radiator or restricted
water flow through radiator.

- Faulty or incorrect thermostat.

- [noperative electric cooling fan circuit.

- Engine valve timing and compression.

- For worn or incorrect basic engine parts
such as cam, heads, pistons, etc.

Remove internal engine carbon with top

engine cleaner.

Knock sensor or circuitry fault use Code 43

chart to check
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LACK OF POWER, SLUGGI!SH, OR SPONGY

Definition:

Engine delivers less than expected power. There is little or no

increase in speed when the accelerator pedal is depressed partially

Perform careful visual and physical check as

described at the beginning of Section EMK.6.

Perform "Diagnostic Circuit Check”.

o CHECK

- For possibility of misfiring, crossfiring, or
cutting under load or at idle. Locate misfiring
cylinder(s) by performing the following test.

1. Start engine. Disconnect idle air control
valve. Remove one spark plug wire from a
spark plug and ground it against the
engine.

2. Note drop in engine speed.

3. Repeat for all four eylinders.

4. Stop engine and reconnect idle air control
valve.

If the engine speed dropped equally (within 50

rpm) on all cylinders, refer to "Rough, Unstable,

or Incorrect Idle, Stalling” symptom. If there
was no drop or excessive variation in engine
speed on one or more cylinders, check for spark
on the respective cylinder(s) with spark tester

TO000T0901. If spark is present, remove the

spark plugs from the cylinder(s) and check for

the following:

o Burned electrode
¢ Heavy deposits

¢ Cracks
s Wear
e Improper gap

- Ignition wires for shorts or faulty insulation.

- Ignition system for moisture, dust, cracks,
burns, ete. Spray plug wires with fine water
mist to check for shorts.

- Secondary ignition voltage
T000T0901 tester.

- Ignition coil connections.

- ECM and ignition system for faulty grounds.

- Proper operation of EST.

- Spark plugs. Look for wetness, cracks,
improper gap, burned electrodes, and heavy
deposits.

Turbocharger  wastegate
mechanical problem.
Spark plugs for correct heat range.

- Fuel for poor quality, “stale” fuel, and water
contamination
Fuel system for restricted filter or improper
pressure. Use CHARTEMK 4-7.

- Mixture lean, Check for incorrect C-setting
(see EMK.3-E).

For vacuum leaks at intake manifold gasket.
- Air cleaner element (filter) for dirt or

plugging.

output with

electrical or

Throttle shaft or TPS for sticking or

binding. TPS voltage should read about

0.40 * 0.02 volts on Tech 1 with the

throttle closed, about 4.0 volts and more

than 95% throttle travel at WO'T.

MAP sensor output. Check sensor by

comparing it to the output on a similar

vehicle if possible.

Check MAP sensor vacuum hose to be free

of liquid and dirt.

Coolant sensor for a shift in calibration.

Use Code 14 or Code 15 chart.

Vehicle speed sensor (VSS) input with

Tech 1 to make sure reading of VSS

matches that of vehicle speedometer.

Engine for improper or worn camshalft.

A/C relay operation. A/C should cut out at -

wide open throttle.

AJC refrigerant pressure for high pressure.

Check for overcharging.

Generator output voltage. Repair if less

than 9 volts or more than 17.1 volts.

Radiator fan operation.

Vehicle brakes for dragging

Engine valve timing and compression.

For worn or incorrect basic engine parts

such as cam, heads, pistons, ete.

Inoperative Secondary Throttle Valve

Control. Check according to EMK .3-L.

For overheating and possible causes. Look

for the following:

e Low orincorrect coolant solution.

¢ Logse water pump belt.

e Restricted air flow to radiator, or
restricted water flow through radiator.

¢ Faulty or incorrect thermostat.

o Inoperative electric cooling fan circuit.
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SURGES AND/OR CHUGGLE

Definition:  Engine power variation under steady throttle or cruise. Feels like the
car speeds up and slows down with no change in the accelerator pedal.

Perform careful visual and physical check as

deseribed at the beginning of Section EMK 6.

Perform “Diagnostic Circuit Check™.

@ CHECK

- For possibility of misfiring, crossfiring, or
cutting under load or at idle. Locate
misfiring cylinder(s) by performing the
following test.

1. Start engine. Disconnect idle air control
.valve. Remove one spark plug wire from a
spark plug and ground it against the
engine.

2. Note drop in engine speed.

3. Repeat for all four cylinders.

4. Stop engine and reconnect idle air control
valve.

If the engine speed dropped equally (within 50

rpm) on all cylinders, refer to "Rough,

Unstable, or Incorrect Idle, Stalling” symptom.

If there was no drop or excessive variation in

engine speed on one or more cylinders, check

for spark on the respective cylinder(s) with
spark tester TOOOT0901. If there is no spark,
see chart EMK 4-3" [f spark is present, remove
the spark plugs from the cylinder(s) and check
for the following:

o Cracks ¢ Burned electrode

o Wear » Heavy deposits

o Improper gap

- Ignition wires for shorts or faulty insulation.
Ignition system for moisture, dust, cracks,
burns, etc. Spray plug wires with fine water
mist to check for shorts.

- Secondary ignition voltage output with
TOOOTO0901 tester.

ECM and ignition system for faulty grounds.
Proper operation of EST.

Spark plugs. Look for wetness, cracks,
improper gap, burned electrodes, and heavy
deposits.

Spark plugs for correct heat range.

Fuel for poor quality, "stale” fuel, and water
contamination.

Fue!l system for restricted filter or improper
pressure.

Injectors for leakage (see chart EMK.4-7 and
EMK.3-K).

Injector balance by performing injector
balance test (see EMK.3-K) .

For vacuum leaks at intake manifold gasket.

Idle Air Control system faulty. Use EMK 4.9
chart.

Electrical system voltage. IAC valve wili not
move if voltage is below 9 volts or greater
than 17.8 volts. Also check battery cables
and ground straps for poor contact.

Erratic voltage will cause the 1AC valve to
change its position, resulting in poor idle
quality.

Throttle shaft or TPS for sticking or binding.-
TPS voltage should read about 0.40 + 0.02
volt on Tech 1 with the throttle closed.

MAP sensor output. Check sensor by
comparing it to the output on a similar
vehicle, if possible.

Check MAP sensor vacuum hose for free of
liquid and dirt.

Coolant sensor for a shift in calibration. Use
Code 14 or Code 15 chart.

Vehicle speed sensor (VSS) input with Tech 1
to make sure reading of VSS matches that of
vehicle speedometer.

A/C relay operation. A/C should cut out at
wide open throttle.

Incorrect CO-setting. Check and reset
according to EMK.3-E

o I



Lotus Service Notes

CUTS OUT, MISSES

Definition:

Steady pulsation or jerking that follows engine speed, usually

more pronounced as engine load increases. The exhaust has a
steady spitting sound at idle or low speed.

Perform careful visual and physical check as
described at the beginning of Section EMK.6.
Perform "Diagnostic Circuit Check”.

s CH

ECK

Ignition wires for shorts or faulty insulation.
Ignition system for moisture, dust, cracks,
burns, etc. Spray plug wires with fine water
mist to check for shorts.

Secondary ignition voltage output with
tester TOO0TO901L.

Ignition coil connections.

ECM and ignition system for faulty grounds.
Proper operation of EST.

Spark plugs. Look for wetness, cracks,
improper gap, burned electrodes, and heavy
deposits.

Spark plugs for correct heat range.

Fuel for poor quality, "stale” fuel, and water
contamination.

Fuel system for restricted filter or improper
pressure.

Throttle shaft or TPS for sticking or binding.
TPS voltage should read about 0.40 + 0.02
volts on Tech 1 or DVM with the throttle
closed.

Injector balance by performing

balance test (see EMK .3-K).

- For possibility of misfiring, crossfiring, or
cutting under load or at idle. Locate
misfiring cylinder(s) by performing the
following test.

1. Start engine. Disconnect idle air control
valve. Remove one spark plug wire from a
spark plug and ground it against the
engine.

2. Note drop in engine speed.

3. Repeat for all four cylinders.

4. Stop engine and reconnect idle air control
valve.

If the engine speed dropped equally (within 50

rpm) on all cylinders, refer to “Rough,

Unstable, or Incorrect Idle, Stalling” symptem.

If there was no drop or excessive variation in

engine speed on one or more cylinders, check

for spark on the respective cylinder(s} with
spark tester TOOOT0901. If spark is present,
remove the spark plugs from the cylinder(s)
and check for the following:

e Cracks e Burned electrode

o Wear o Heavy deposits

s [mproper gap

injector

HESITATION, SAG, STUMBLE

Definition:
all vehicle speeds.

Momentary lack of response as the accelerator is pushed down. Can occur at
Usually most severe when first trying to make the car

move, as from a stop sign. May cause the engine to stall if severe enough.

Perform careful visual and physical check as
described at the beginning of Section EMK.6.
Perform "Diagnostic Circuit Check”.
o CHECK

For possibility of misfiring, crossfiring, or

cutting under load or at idle. Locate

misfiring cylinder(s) by performing the
following test.

1. Start engine. Disconnect idle air control
valve. Remove one spark plug wire from a
spark plug and ground it against the
engine.

. Note drop in engine speed.

. Repeat for all four cylinders.

4. Stop engine and reconnect idle air control

valve.

LN

If the engine speed dropped equally (within 50
rpm} on all cylinders, refer to "Rough,
Unstable, or Incorrect Idle, Stalling”
symptom. If there was no drop or excessive
variation in engine speed on one or more
cylinders, check for spark on the respective
cylinder(s) with spark tester TO00T0901. If
spark is present, remove the spark plugs from
the cylinder(s) and check for the following:

» Cracks ¢ Burned electrode

o Wear * Heavy deposits

o Improper gap

Ignition wires for shorts or

insulation
- Ignition system for moisture, dust, cracks,

burns, etc. Spray plug wires with fine

water mist to check for shorts.

faulty
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Secondary  ignition voltage output with
TO0OTO301 tester.

ECM and ignition system for faulty grounds
Proper operation of EST.

Spark plugs. Look for wetness, cracks,
improper gap, burned electrodes, and heavy
deposits.

Spark plugs for correct heat range

Fuel for poor quality, "stale” fuel, and water
contamination.

Fuel system for restricted filter or improper
pressure. Use EMK. 4-7 chart.

For vacuum leaks at intake manifold

gasket.

Air cleaner element (filter) for dirt or
plugging.

Idle Air Control system. Use EMK.4-9
chart.

Check electrical system voltage. [AC valve
will not move if voltage is below 9 volts or
greater than 17.8 volts. Also check battery
cables and ground straps for poor contact.
Erratic voltage will cause the IAC valve to
change its position, resulting in peor idle
quality.

Throttle shaft or TPS for sticking or binding
TPS voltage should read about 0.40 £ 0.02
volt on Tech 1 with the throttle closed.

MAP sensor output. Check senser by

comparing it to the output on a similar

vehicle, if possible.

MAP sensor vacuum hose clogged.

Coolant sensor for a shift in calibration. Use

Code 14 or Code 15 chart,

A/C relay operation. A/C should cut out at

wide open throttle.

Injector balance by performing injector

balance test (EMK.3-K).

A/C refrigerant pressure for high pressure.

Check for overcharging.

Generator output voltage. Repair if less than

9 volts or more than 17.1 volts.

Vehicle brakes for dragging.

Engine valve timing and compression.

For worn or incorrect hasic engine parts such

as carmn, heads, pistons,ect.

For overheating and possible causes. Look

for the following:

* Low or incorrect coolant solution

* Restricted air flow to radiator, or
restricted water flow through radiator.

* Faulty or incorrect thermostat.

* Inoperative electric radiator fan circuit.

Incorrect CO-setting. Check and reset

according to EMK.3-E

EXCESSIVE EXHAUST EMISSIONS

Definition:

Perform careful visual and physical check as

described at the beginning of Section EMK.6.

Perform “Diagnostic Circuit Check”.

CHECK

- Vacuum leaks.

- Faulty coolant system and/or coolant fan
operation.

- Remove carbon with top engine cleaner.
Follow instructions on can.

Check CO-setting. See EMK. 3-E.

If emission test indicates excessive HC and

CO or exhaust has excessive odors, check for

items which cause car to run RICH.

Vehicle fails an emission test.

Incorrect fuel pressure. Use CHART
EMK.4-7.

Crankcase breather valve plugging,
sticking, or blocked breather hose.
Check for fuel in crankcase.

Improper fuel cap installation,

Faulty spark plugs, plug wires, or
ignition components.

Injector balance by performing injector
balance test according to ECM.3-K.
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DIESELING, RUN-ON

Definition: Engine continues to run after key is turned "OFF”, but runs
very roughly. (Ifengine runs smoothly, check ignition switch}.

Perform careful visual and physical checkas @ CHECK
described at the beginning of Section EMK 6. Injectors for leakage.
Perform "Diagnostic Circuit Check”.

BACKFIRE

Definition: Fuel ignites in intake manifold or in exhaust system,
making a loud popping sound.

Perform careful visual and physical check as ¢ Cracks
described at the beginning of Section EMK.6. » Wear
Perform "Diagnostic Circuit Check”. ¢ [mproper gap
® CHECK ¢ Burned electrode
- For possibility of misfiring, crossfiring, or ¢ Heavy deposits
cutting under load or at idle. Locate - Intake manifold gasket for leaks.
misfiring cylinder(s) by performing the - Spark plugs. Look for wetness, cracks,
following test. improper gap, burned electrodes, and heavy
1. Start engine. Disconnect idle air control deposits.
valve. Remove one spark plug wire from - lgnition system for moisture, dust, cracks,

a spark plug and ground it against the burns, etc. Spray plug wires with fine
engine. water mist to check for shorts.

2. Note drop in engine speed. ECM and ignition system for faulty
3. Repeat for all four cylinders. grounds
4. Stop engine and reconnect idle air - Secondary ignition voltage output with
control valve. TO0OTO0901 tester
If the engine speed dropped equally (within 50 - For vacuum leaks at intake manifold
rpm) on all cylinders, refer to "Rough, gasket

Unstable, or Incorrect Idle, Stalling”
symptom. If there was no drop or excessive
variation in engine speed on one or more
cylinders, check for spark on the respective
cylinder(s) with spark tester TO0O0T0901. If
spark is present, remove the spark plugs from
the cylinder(s) and check for the following:

Engine valve timing and compression.
For wern or incorrect basic engine parts
such as cam, heads, pistons, ete.
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