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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

WIRING DIAGRAM VEHICLE SIDE
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

WIRING DIAGRAM SYSTEM SIDE (SHEET 2 OF 2)
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

=

GENERAL DESCRIPTION

The Motronic M1.7 (BOSCH) system is a technologically
modem system which manages the injection and ignition
of 164 vehicle engines.
A control unit governs and adjusts all the engine param-
eters, optimizing performance and consumption by re-
sponding in real time to the differing running conditions.
This new systermn mainly differs from its predecessors for
itz use of a “static distribution” type electronic ignition
{with semi- conductors rather than distributor).
This solution definitely brings with it advantages, as it
eliminates moving parts subjected to wear, reduces noise
levels and completely eliminates sparks, which consea-
quently reduces the risk of interference: high voltage
cables and connections are also reduced.
Ancther characteristic of this system is its "self-adapta-
tion”, e, its ability to identify the changes taking place in
the enging and compensate for them, in accordance with
adaptive functions which correct the fuel plans and air
flow programmed in the control unit.
There are two adaptive functions in particular for the fuel
plan which operate in relation to the state of the evapora-
tive solenoid valve (open or closed) plus an adaptive plan
at idle speed, the latter is able to efficiently compensate
far any air infiltrations. The continuous self-adaptation of
the fuel plan allows the correct guantity of fuel to be
maintained whatever the temperature and height.
NOTE: |tis consequently necessary, after every inter-
vention, to drive the vehicle for at least 10
minutes within the various running conditions,
in arder to signal to the control unit any chang-
&5 which have taken place in the system and
allow it to adapt to them,
The system is protectad by three fuses;

545 (7.5A) LAMBDA PROBE FLYING FUSE

546 (3A) MOTRONIC SUPPLY FLYING FUSE

547 (15A) FUEL PUMP RELAY FLYING FUSE

SYSTEM FUNCTIONS

The system's main functions are the tollowing:
—  regulation of injection timas;
- regulation of ignition advancs;
control of cold starting;
cantrol of enrichment dunng dcceleration,
—  fuel cut-off during deceleration;
— constant idle speed control;
- limitation of max. r.g.m.,
—  fuel control - lambda probe;
fuel vapor recovery;
conirol of exhaust gas recirculation
control of air blowing-in system
connection with heaterventilation system,
- gonnection with the electronic automatic geartx
{only for vehicles equipped with electronic automat
gearbox);

- self diagnosis.




MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

A, FLOW METES

E

1
KT&aEs &
TERIF, T A

[
— ——
v
FlEh SRR
|
7 OIEMRERS RS |

e

TRULER T IMAHEL

STRCHIRIET2 O B

AR T

AL LURThLL UmI?

i,

L INGaNING ER,

=

L ML ] T L
[ [ b S B
IR T
CUHTHOL
T

SO RMILE o ol

——)  —

[ AR B LS

REALATHNG

>

Al R

WAPURATVE S

T FIERELFS
SEAENIE AT

—) |

£
) |

SETRMRENT Pl
[REVE DOURTER, CHER
FARNE wRERG LA

EATERMESTILANGY GawRREsss

EaR, DTG QUL e

Diagram demonstiating the system's main funchcns

142




MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

1=

The diagram which foilows demonstrates e functions
described.

HRegulation of injection times

Digital technology has made it pessible to spumize con-
sumption and performance using programmed maps,
memorized within the slectronic control unit, in relation to
f.pom. and engine load,

The control unit, with the help of the sensors which detec
the many variants in play, controls the electroinjectors
with extrerme precision and speed. The injection time is
mainly corrected on the basis of the battery voltage and
the engine temperature.

Reguiation of the ignition advance

Fhanks to a mapping memorizeq within the coimio) umi,
ihe latter is able to calculate the advance in relation {o
engine load, the temperature of the intaken air and the
engine. Once this information has been processed, the
contral unit delays ignition selectively an the cylinder
which requires it through the combination of the values
recorded by the knocking and cam angle sensors.

Control of cold starting

During cold starting, the systam controls the sgnition
advance and injection time. The ignition advance de-
pends exclusively from rp.m. and the engine tempera-
ture; its value reaches a maximum with the temperature
at-6°C (21°F). Thainjection time is obtained from a value
programmed in the control unit and corrected by measur-
ing the intake alr temperature, the engine temperature,
the battery voltage and r.p.m. During the start-up stage,
the control unit also controls the injection at each ignition
impulse, When a gerfain r.p.m, is reached {in relation to
engine temperature) the control unit returns the systemn to
normal operating ie. injection control for each revolution
of the crankshaft,

Controi of enrichment during acceleration
During acceleration, if the variation in the signal from the

air flow meter exceeds a predetermined value, the control
unit adapts the injection to this new reguest as well as

ncreasing it further in order that it rapidly reaches th
r.p.m. requested. As it approaches the set r.p.m., th
injection increase is progressively eliminated.

MOTE: the requestfor accelerationis also detected by th
potentiometer located on the throttle; this allows optim:
running cenditions to be ensured, should the air floy
meter fail, until an assistance point is reached,

Fuel cut-off during deceleration

Thie fuel cut-off during deceleration is of the agapled type
When the throttle is closed and the r.p.m. exceeds 1,70
ifor engine speeds lower than 1,700 r.p.m., the cut-o
function is not operative in order that an optimal drive
ahility can be maintained) the injection of fuelis disactival
ed, If the supply is interrupted, the rp.m. will start to fa
mora or less quickly in relation to vehicle conditions.
Before reaching idle speed, the dynamics of the fall i
r.p.mi.is checked. Ifthis exceeds a certain value, the fue
supply system is partially reactivated on the basis of |
logic which envisages the "soft accompaniment” of th
engine at idie speed. When this condition has bee|
reached, the normal functions at idle speed are reactival
ed and cut-outduring deceleration will only be reactivata:
if the fuel cut-off threshold is exceeded to prevent th
engine from jerking. The reactivation threshalds far thy
fuel supply and cut-off vary in relation to engine temper
ature. Another fuel cut-off logic has heen develope
within the control unit which intervenes dunng partis
deceleration, ie, when a lower engine load is requested
The function is only activated if the new conditions last fo
a set period of time and after the ignition angle has bee
adapted to the new situation.

Constant idle speed controi

The reguiation of the idle speed is driven, i all Dperating
conditions, by the constantidle spead actuator which act:
on the by-pass of the throftle. As well as controlling idl
speed, it also acts as an additional air chamber an:
regulator for the operation of the various accessories (eg
heater/ventilation compressar); with the throttle valve a
the stop limit, the actuator regulates the by-pass compen
sating for the power requested by the accessories inorde
to guarantee an idle speed which is, as far as possible
constant arcund Y00 rp.m. The actuater used in this
I wersion guarantees high speed regulation as both the
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upening and closing of the by-pass are controlled by
magnetic coils. The correction of idle speed is carried out
by regulating the advance as well as by the idle speed
actuator as it takes effect quicker.

Limitation of max. r.p.m.

Once vehicles equipped with & manual gearbox have
exceeded the threshold of 7,100 r.p.m. (6,500 r.p.m. for
wehicles equipped with the electronic automatic gearbox)
the injection of fuel is interrupted, which prevents the
engine from overloading and to protect it when the r.p.m.
is excessively high. For versions fitted with the electronic
automatic gearbox, there is a particular function which
limits the r.p.m. if the gear lever should accidentally be
inserted in the *0" (drive) position when the r.p.m. is very
high, in order to avoid damaging the gearbox.

Fuel control - lambda probe

The lambda probe informs the contral unit of the stals of
the combustion of the AIR-FUEL mixture {LEAN MIX-
TURE and RICH MIXTURE). Ta obtain an optimal mix-
ture, the quantity of air drawn in by the engine should be
aqual 1o the theoratical value which is necessary to burn
all the fuel which is injected.

This means that the lambda coefficient (2 ) is equal to 1:

QUANTITY OF INTAKEN AIR

A = -
THEQRETICAL QUANTITY OF AIR
REQUIRED TC BLUIRM ALL THE FUEL
INJECTED
Therefare

A=1 IDEAL MIXTURE
A=1 RICHMIXTURE

Ax=1  LEAN MIXTURE

The lambda probe, in contact with the exhaus! gases,
generates an electrical signal, the voltage value of which
depends on the oxygen concentration presant in the
gases themselves. This vollage is characterized by a
sudden variation whean the composition of the mixiure
moves away from & = 1. When the probe provides a low
level of voltage (lower than 200 mV) the control unit
recognises that the mixture is lean ( A = 1) and slightly

Lo

il
[

e

~ 1

increases the quantity of fugl injected, When the prob
provides a high level of vollage (greater than 800 my) th
control unit recognises that the mixtureisrich (A < 1) an
decreases the guantity of fuel injected. The lambda prob
varies the injection time so that the measurements osci
late between these two voltage values, so the engin
normally works with a lambda coefficient between 0.58
and 1.008, values very close to the theoretical value of 1

Fuel vapor recovery

The vapors inthe fuel {(which cause pollution according U
the regulations) are collected in a vapor-liguid separatg
{canister) where they are condensed and from here the
returnin a liguid state to the tank through the pipes.
The remaining vapers which come out of the separato
are sent towards the engine where they are burned: thi
takes place through a solenoid valve which is contralle
by a control unit in accordance with a precise logic.
After the solenoid valve has been closed for 60 seconds
it opens to a certain gradient for 80 seconds. At the sam:
time, the lambda probe measures the fuel and if there an
novariations with respectto the base map, the controlun
closes the solenoid valve, If avariation is recorded in th
carburation, ie. if it becomes necessary to “wash™ th
canmster, the control unit will extend the time for which th
solenoid valve remains open by a further 80 seconds.
Mammally the canister washing flow (solenoid valwn
opening) is 1% of the air flow measured by the air floy
meter; this is in order to have the most balanced adaptiv
plan in order to cbtain a constant washing percentag
with resprect to the quantity of airmeasured by the air floy
meter: this is to avoid disturbing the drive ability as mug/
as possible.

Connection with the heater/ventilation sys
tem

When the heater/ventilation system is activated, the com
pressor absorbs the power from the enging which, at idh
speed, may cut- out. To avoid this problem, the contre
unit adapts the air flow to the new request for power, b
controlling the relative actuator {adaptation also take
place during use to maintain an optimal “drive ability™).
The systam has another funclion which is to interrupt thy
supply to the compressor for 5-10 seconds if the engin
requests a high degree of power {quick acceleration).
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Connection with the electronic automatic
gearbox

The injection/ignition systemsends the following informa-
tion to the contol unit which controls the electronic auto-
matic gearbox:

- r.p.m, signal: used as a parameter to protect the
engine from reaching an excessively high rp.m,
{outside acceptable limits) and to control the reduc-
tion in engine torgque,

AFEZTAK

r.p.m. signal

— throttle angle opening and engine temperatura sig-
nal: used to determine the gear change points, in
relation to wahicle speed and the choice of the
operating program made by the driver;

| |

1 P ﬂ |”L-J»4i|,__i

throttle signal approx. 20%

throttle signal approx. 80% AFETANE

-  engine load signal: used to calculate the modulatic
pressure 50 as to guarantee the guality of ge:
engagement.

5 : AFEET AR
engine load signal

The injectionfignition system receives an engine torgl
reduction signal from the electronic automatic geart:
control unit each time the ratio changes, in order
facilitate and reduce the gear engaging times,

Exhaust gas recirculation (E.G.R. valve)

In order to reduce the NOx {nitric oxide) emissions, t
fuel supply system is equipped with an E.GG.R. solenc
valve. The function of this valve is to sample a portion
exhaust gas and send them to the air intake box, whe
it is mixed with the intaken air and burnt in the combustic
chamber.

The E.G.R. valve opening, which determines the exhau
gas quantity returned to the combustion chambers, corr
sponds to the vacuum pressure modulated by the sol
noid valve which is in turm controlled by the Motror
control unit, in relation to the engine r.p.m. and vehic
load conditions.

The E.G.R. valve is activated when the engine is at tl
operating temperature (engine coolant temperatu
=80°C {176°F)) whilst the valve is by-passed when tl
engine is idling or not excessively loaded. The valve
also by-passed with high engine load conditions, orwhi
the engine exceeds 3500 r.p.m. due to the extremely hit
temperatures which would enter the recirculation circu
and consequently damage it; the E.G.R. valve operati
is thus ensured at standard highway speeds. The 3-w:
solenoid valve, directly controlled by the Motronic cont
unit, alternatively connects the vacuum chamber eith
with the shut-off valve of the air blowing in system andtl
E.G.R.contrel modulating valve,
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Air blowing in system (air pumpj}

Faor further reducing the toxic emissions in the exhausi
system, the vehicle is equipped with a pump which blows
air in the exhaust ducts. It is known that during the
cranking procedure with cold engine, a higher quantity of
petrol is needed to ald starting and guarantee a smooth
running during the very first minutes of operation. The
pump function is to deliver a higher percentage of air in
order to burn the petrol in excess {which would not be
handled by the catalytic converter), thus decreasing the
level of unburnt hydrocarbons upstream the catalytic
converter. Upon a Motronic control unit signal, the pump
is activated for approx. 1.5 minutes after start-up, with the
angine coolant temperature ranging within -8°C {17.5°F)
and +40°C {104°F). When the engine revelutions exceed
3200 r.p.m. the pump is stopped to aveid an excess of air

TC AIR INTAKE

5
BOX +

E.G.R. VALVE S
B8 e

[_ - i
E.G.R CONTROL }';EL;,-
SOLENQID VALVE

e MICRO AIR
| FILTER
| TO AIRINTAKE
i BOX
TO ERHAUST

FHOM EXHAUST GAS MANIFOLD

GAZ MANIFOLD

=0

delivery which would overheat the catalytic converter,
The circuit comprises three valves:

a shut-off valve, pneumatically controlled by the 3
way solencid valve timed with the air pump, whick
prevents the engine from intaking air from the pumg
during a vacuum pressure condition.

two pulse-air valves, (check valves) which preven
extremely hot gas from flowing back from the ex
haust manifalds.

A centrifugal dust filter, mounted on the pump inlet
prevents dust from entering the system.

NOTE; during cranking procedures with enging coolan
temperature lowerthan -8°C (17.5°F) the pump does no
intervene. It is thus normal that the pump starts when the
engine is already running, that is when the coolant tem:
perature reaches -8°C (17.5°F),

e VACULM TANK

EVAPORATION

SOLEMOID
YALVE #4
IWAY -
SOLENOID |
VALVE

1
|
i SHUT-0FF
|
!

TO EXHAUST
GAS MANIFOLE _MALVE
el Lhey
el 5 =
i ¢ i
J-é’k ..”‘4 1\1 :
|\':l e -._\.-.
PULSE AIR VALYE
¢ = e
AlFt PUMP ! b

Exhaust gas recwculation - Air Blowing in systerm
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Autodiagnostics

The control unit is equipped with an autodiagnostics
system,

Should the system malfunction, the contral unit detects
the fault and, where possible, replaces the missing sig-
nals with fixed parameters guaranteeing that the vehicle
will make it as far as the nearest assistance point even
though the running conditions are far from optimal; this
method is known as the “limp home™ method.

The parametars which can, in the event of a breakdown,
be replacad by the control unit ara: air flow meter, idle
speed regulating actuator, engine temperature sensor,
throttle body sensor, vapor recovery solenoid valve and
knocking sensor.

If the control unit, the timing and r.p.m. sansor or the
injectors malfunction, the system will not identify the
defect and the vehicle will stop.

[f there is a fault with the cam angle sensor, the system is
equipped with safety advances in a map, as it is not
possible to identify the cylinder which is knocking.

The faults can be read on the control unit, if requested by
the user, by using the Alfa Romeo tester 1.827.014.000
{ex, ©.1.0180). This reading system is described in a
speeific publication.

SENSORS
The system sensors are:

— air flow meter

—  timing and r.p.m. sensor

—  engine temperature senso
— sensor on throttle

—  knocking sensor

— cam angle sensor

- lambda probe

- E.G.R. temperature sensor

Air flow meter

The driver regulates the performance required by the
engine using the gas pedal, which moves the throttle
valve and varies the quantity of air sucked in by the
engine,

The air flow meter quantifies the flow of air and sends a
signal tothe control unitwhich, togetherwithother correc-
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live signals, determines the exact dosage of fuel (injectio
time).

The air flow meter functions according to the principls «
the floating throttle moved by the intaken air,

A spiral spring acts as the force on the throttle itself, an
so with a determined air flow a precise angular positio
will be obtained.

A compensating throttle is connected to the measurin
throftle; in this way the pressure oscillations due to th
intake stroke of the single cylinders act equally on both. |
this way the moments compensate for each otherandd
not affect the measurement.

The signal is generated by the movement of a cursa
which transmits a voltage corresponding to the angle ¢
the floating throtile to the electronic control unit.

The air flow meter has a geometry which provides
logarithmic correlation between the air flow and the angt
lar position, guaranteeing a high precision even with a lo
flow value.

The air flow meter houses a temperature sensor (NTC
which measures the temperature of the air which ha
been drawn in and therefore the density of the air itse
and consequently its specific weight (see engine tempe
ature sensor).

CUNNECTOR
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Wiring diagram

This device (NTC sensor} conveys a signal 16 The caimral
unit which then proceeds to compensating the injection
time in relation to the variation in the air-fuel weight ratio
so that complete combustion of the mixture is obtained at
idle.

Timing and r.p.m. sensor

The sensor which detects r.p.m. s of the Inductive type
and functions through the variation of a magnetic field
generated by the passage of the teeth of a drive pulley
{phonic wheel) fitted on the crankshaft. The teeth which

’?‘?

P

pass in front of the generator of the magnetic field vary the
gap between the pulley and the sensor; for this reason
the flow, which consequently varies, induces an alternate
vaoltage of the sinuseidal fermin the ceils ofthe sensor, the
amplitude of which depends on the peripheral speed o
the phonic wheel, on the gap between the teeth and the
sensor, onthe shape ofthe teeth, on the sensor's magnet
ic characteristice on the support sensor and on the
support system. The outgoing signal which varies be
twaen 0.5V and 100V, in relation to r.p.m., is processec
by the control unit. The interval between the start of one
tooth and the next is 6° except for the reference mark
realized by eliminating two of the 60 teath of the pulley,
The space left by the removal of the two teeth provides the
control unit with a reference point for the crankshalt anc
gach of the phonic wheel's successive taath signals to the
cantrol unit an increasa in its angular position.

Sigrial on escifloscope tirming and rp.m. sensor

Fole &
R 3 Pole B
e |’ Cover

- Hing gear of engine pgulley {phoric whesl )
- Sensor support

- Sensor passage screw

= Tirming and r.p.m. sensor

Inductive sensor connactor

- Core in soft iron

- Winding

- Permanent magnel

- Timing reference

Tol R o S TR A S
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Engine temperature sensor

The engine temperature sensoris fitted with the sensitive
part emerged in a coclant and is made up of a resistance
with negative termperature coefficient {NTC) realised with
semiconductor technology, for this reason, if the temper-
ature of the sensor increases as the coolant temperature
increases, the resistive value decreases.

[ | NOTE: Theoperating principle is valid for the air tem
_— : .
e P e s s o i perature sensor as well, which isinserted in tht
*, e | air flow meter,
\ |
w _ \ _ Sensor on throttle
o | G -
E e — I "'\;' e e e e
= "\'\j e e i o The sensor on the throtile s made up of a potenticmele
@ ™S which detects the degree of opening of the throttle an
&= T q —T sends an electric sighal to the control unit.
N""x
R = —— -+ Pl
e == I
=] |
] ] | | |
=00 an. 40 ®gd 0 BO 100 1ED
(4) (32) g8} (10<) [140) (17E) (212 (246)
TEMPERATURE “C {*F)
i
As the vanation in resistance is not linear, it is greatsr tor
increases at low temperaturas than at higher tampara- < D q >
tures when the increase in temperature is aqual,

RESISTANCE

- LBENWSUR BOODY

__ BUPPLY - Wi o s
N Sensor on throttle - Wiring diagrami
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Knocking sensor

The knocking sensors are located on the engine block in
the engine vee. They are made up of a piezoelectric plate
and a seismic mass contained in plastic. Their function is
to measure the vibrations produced by the engine, by
exploiting a particular characteristic of the piezoelectric
materials, which gensrate an outgoing voltage when sub-

SENS0R

Ihe knocking senscr gives out a signal (¢}, which corre-
sponds to the pressure trend (a) of the cylinder,
The filtered pressure signal is represented by (b},

Without knocking in head

Kocking sensar signafs

150

T —

jected to mechanical stress. This voltage is filtered an
analised by the control unit which corrects the igniticr
angle with a “delay”.

The recognition and limitation of the knocking takes plact
for each cylinder.

As the knocking signals are assignead to the relative cylin
der (see cam angle sensor), it is possible to perform an
individual adjustment for each cylinder.

CONNECTOR

Cam angle sensor

The cam angle sensor acts as a timing sensor whicl
recognises the explosion of the first cylinder.

it iz located on the head of the engine in correspondence
with the exhaust camshaft and measures the passage o
a toath on the shaft itself, 120° before the top dead cente
of cylinder no. 1 in the explosion stroke, In the event o
knocking, the control unit processes the signal of the can
angle sensor with the signal obtained from one of the tw:
knocking sensors and activates a selective delay for eact
cylinder in the explosion stroke. If the sensor malfunc
tions, the control unit controls the ignition of the spark
plugs 1-5, 4-3, 2-6 simultaneously.

i

P

&
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Lambda probe

The lambda probe is made up of a capsile of ceramic
material which acts as a support for the platinum elec-
trodes, The shape and assemnbly position of the probe
ensure that one electrode is in contact with the exhaust
gases and the other is in contact with the atmosphera,

To prevent the exhaust gases from corroding the elec-
trode in contact with them, the platinum is coverad by &
layer of porous ceramic and by a metal capsule which
protect the ceramic from impact by any solid particles
presentinthe gases. An electrode is connected directly to

ground, whilst the other is connected electrically to a

cantrol unit. At high ternperatures (above 300°C (572°F))
the layer of ceramic becomes porous and lets the oxygen
ions contained in the exhaust gases to pass through, ions

i Contact 6. Cup spring

2. Ceramic sugport 7. Protective cover

3. Probe ceramic {air side)

4, Profective pipe 8 Casing (-)
{exhaust gas side) 3. Electrode (-}

5, Electric conmnection 10, Efectrode (+)

Larnbda probe

E.G.R. temperature sensor

The temperature sensor, mounted on the E.G.R. valve,

detectsthe exhaust gas temperature. Thesensoris made

up of a negative temperature coefficient resistance (NTC)
designed accerding to the latest semiconductor technol-

ogy; as a consequence, if the exhaust gas temperature
increases, the resistive value decreases according to the

value indicated in the table below.

temperature resistance (K1}
50°C (122°F) B35+ 77
100°C (212°F) | 85.3+£8.8
200°C (392°F) | 5.1 £0.61
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which are deposited on the platinum electrode. Oxyge
ions present in the atmosphere are deposited on tF
electrode in contact with the atmosphere. Due to tr
different concentration of oxygen ions present on tF
electrodes, insulated by the ceramic support, a powt
difference to the order of a few hundred mV is created,
voltage which indicates if the mixture is lean or rich.
Inorder that the probe rapidly reaches 300°C (572°F), tF
temperature necessary for its correct functioning, there
a heating resistance present within it (3-2002) which
supplied when the engine is in running. Despite tF
presance of the resistance, for approx. 1 minute fro
start-up, the probe does not provide any electrical signe
It is crucial that UNLEADED PETROL be used, as th
chemical component would irreparably damage tr
lambda probe.

EXHALST
GAS i

. AR

1. Frobe ceramic

2. Elactrode

3. Comtacts

4. Contact on casing.

5. Exhaust duct
6. Ceramic protecin
laver (porous)

Lambda probe funiclioning

_ EGH val

CONNECTOR
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ACTUATORS This causas further vaparization of fuel, particularly use

ful when injection takes place with the valve closed.
The actuators are; The end of the electroinjector is also fitted with a protec

tive thermic bushing in teflon in order o prevent th
—  electroinjector; evaporation of the fuel which causes the dry residue ai
— constant idle speed actualor the pin to crystalize.
—  air pump The electroinjectors are controlled in parallel and inject a
—  3-way pierburg selenocid valve the same time, once for each revolution of the ¢rankshat
— E.G.R. control solenoid valve except during the start-up stage.

Electroinjector

The pin within the slectroinjector 1s activaled due 16 the
effect of the magnetic field created by the coil controlled
by the control unit.

The moebile core, and therefore the pin, complete a very
limited stroke {0.15 mm/0.0059 in.) due to the stop limit
which is also used to stop the mobile core from knocking
against the internal fixed part.

[

e

The injector pin shape allows it to realise a conic spray \ i 3
which improves the vaporization of the fuel. . \ NN |
Far this reason the positioning of the electroinjecior has 2 : e/
been studied s that the spray does not lap the walls of the : 3 \ > &

manifald, but deposits on the head of the valve which is
the hottest point.

[ SE—

\1‘( Eltorar s P Eleciroinjecior positicning

i

Fifter

Supply coneechorn
Winding

Magnetic armature
Nozzle

Sprayer pin

Stop limit Fuisations on efectroinjector oscilfoscope

NGO

= 152
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Constant idle speed actuator

& by-pass line is envisaged on the throttle body realized
with a hose, where an idle speed regulator has been
inserted.

its passage section determines, when the throttls is
closed or only slightly open, a flow of air not controlled by
the accelerator but by the electrenic control unit.

The constant idle speed actuator uses a rotating double-
winding regulator; when ordered to do so by the control
unit it moves a rotating box in the opening and closing
direction. The conirol of the constant idle speed actuator
is carried out with a variable number of pulsations {varia-
ble duty cycle) at a fixed frequency of 100 Hz.

For a set number of pulsations, with a constant battery
voltage and winding temperature, the rotating box has a
well defined angular position and consequently a precise
by-pass opening section.

The idle speed regulater is managed by the relative part
of the program mamaorized in the control unit,

The constant idle speed regulator is mainly used to
determine the exact quantity of air during start-up and to
maintain an ideal idle speed regardless of the engine’s
running conditions.

1

e i

:j'__._

| U A S Tk

T
I
[

Constant idle speed actuator controf signai

Air pump

The electric air pump, with a delivery flow rate of approl
2.2 psi {15 kPa) is located under the left-side lokari.
This pump blows air inside the exhaust manifolds, thu
reducing toxic emissions during start-up.

A centrifugal dust  filter, mounted on the pump inle
pravents dust from entering the system.

FILTER

™

ACETARE

3-way pierburg solenoid valve

The Pierburg solenoid valve, mounted near the air fille
connects the vacuum chamber either with the shut-c
valve (air pump - exhaust manifolds connection} and tk
E.G.R. valve. The switching control signal is sent by tr
Motronic control unil, according to a prefixed intem

mapping.
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E.G.R. control solenoid valve

The E.G.R. control solencid valve is located baside the air
filter.

Upon the Motranic control unit signal, the sclenoid valve
madulates the E.G.R. valve opaning, through the vacuum
praessure obtained in the vacuum chamber.

FUNCTIONAL DESCRIPTION

The Motronic contral unit $11 controls and regulates the
whole electronic ignition and injection system.

This central unit contains a memorized program which
cantrols the injection and ignition time of the spark plugs
in relationto r.p.m. and engine load, incoming airtemper-
ature and engine temperature.

The control unit $11 has two power supplies at 12V: one,
ariginating directly from the battery through 3A fuse 546,
applied at pin 26, the other, represanted by 12 V with the
Key turnead, ariginates from the ignition switch applied at
pin 56,

Relay $12b supplies power to pin 54 and 62 of the contral
unitonly when the ignition key is in the "RUN" position and
the control unit has given the ground consensus (pin 27)
to relay 812b itself,

The control unit 511 activates the electric fuel pump
through relay $12a: this relay is energized when pin 1 of
control unit $11 is grounded.

The control unit 511 calculates and controls the opening
time of the electroinjectors 53 on the basis of the internal
program and the information obtained from the various
sensors. The six electroinjectors 83 are supplied in

Je=e

parallel by 12V with the key turned; the activation i
controlled by the control unit which grounds simultane
ously twa pairs of three injectors, each through pins 3 ani
32

The engine speed is supplied at pins 67 and 68 of th
control unit $11 by the timing and r.p.m. sensor §31: thi
sensoris of the inductive type and measures the magnel
ic variations caused by the teeth on the phonic whee
integrated into the crankshaft.

The throttle sensor $38 is made up of a potentiomets
which provides a signal proporional to the opening angl
of the throttle at pin 12 of control unit $11.

The engine temperature sensor 87 is a NTC resistanc
{negative temperature coefficient) and provides the infor
mation relative to the engine temperature at pin 78 ¢
contrel unit S11.

The air flow meter 85 measures the flow of aircoming inty
the engina and provides a signal to the control unit S1°
which allows the carrect dosage of fuel to be supplied
The signal is genarated by a potentiometer integrated int
a mobile flap sensitive to the air coming into the engine
this potentiometer transmits a voltage corresponding it
the angle of the mobile flap to pin 41 of the control uni
S11.

The air temperature sensor {NTC) located within the ai
flow meter §5 measures the temperature of the air whic!
has been sucked in. When the throttle is closed or onb
partially open, the control unit $11 controls the flow of al
through the constant idle speed actuator 529 whicl
functions like a by-pass line on the throttle body,

The constant idle speed actuator 529 is controlled by
part of the program in the control unit $11 and is used t
maintain the idle speed at a constant value regardless o
ghgine conditions.

The ignition system is integrated into the control unit §1°
and in the power modules N21aand N21b and allows the
spark to be regulated through a memorized program.
The ignition control signals are supplied by pins 24 52 2!
and 50, 23, 51 of control unit §11 respectively to the
powermodules N21a and N21b: the three outlets foreact
power module send activation signals to the cails which it
turn generate high voltage impulses for the spark plugs
The evaporative solenoid valve M15 supplied at 12V, i
opened B1 the control unit $11 (pin 38) only when the
ignition key is in the "RUN" position and the engine it
under loaded; vice versa it is closed when the engine i
cold or at idle speed.

The heated lambda probe 835, in contact with the ex
haust gases, generates an alectric signal, the value o
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which depends on the concentration of residue oxygen in
the exhaust gases themselves.

This signal is characterised by a sudden variation when
the air-fuel mixture is not optimal,

When the signal voltage of the probe S35 is low, the
contrel unit recognises when the mixture is lean and
increases slightly the amount of fual injected. When the
signal voltage is high, the control unit recagnises that the
mixture is rich and slightly decreases the amount of fus|
injected.

The heated lambda probe $35 is heated by a resistance
supplied by the fuel pump relay 512a through a 7.5A fuse
545. The heater/ventilation system (if present) is activat-
ed by the contrel unit $11 on the basis of the engine's
operating conditions.

To this end the control unit S11 receives the activation
request from the user at pin 86 and the consensus by the
heater/ventilation system at pin 85 {freon pressure in
accordance with the norm, no ice on evaporator): if the
engine operating conditions permit it, the control unit $11
{pin 48) sends the activation command for the electro-
magnetic coupling of the air conditioning.

For vehicles equipped with the electronic automatic gear-
box there is an information exchange between the igni-
tiondinjection control unit $11 and the autematic gearbox
contral unit.

This exchange of information takes place through the
coupling G336 in paricular the injection control unit
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sends the infermation regarding the engine load, throtth
angle and rp.m to pin A, B and D of the electroni
automatic gearbox control unit whilst pin C receives the
engine torgue reduction signal.

The Matrenic control unit is equipped with a seif diagnosi
system which allows, as far as possible, the replacemen
of the incorrect functioning parameters due to the pres
ence of faults with the other parameters memorized whicl
guaranteas the functioning of the system.

The salf diagnosis systemis alsc able to memorize the thi
faults found in the system.

The self diagnosis of the control unit is not able to pick y;
grrors in parameters which directly challenge its function
ing such as: r.p.m./timing sensor and some component:
of the ignition system and the presence of power supply
The self diagnosis system can be used by connecting it t
the ALFA ROMEOQTESTER atconnector T1: this connec
tor has 3 pins (A, B, C) connected respectively to pin 8
of control unit 511, to ground G131 and to pin 88 of the
control unit $11.

Air purmp 553 and the 3-way solenoid valve are activate
by relay §54 which is in turn piloted by control unit $1°
thru pin 18,

Solencid valve L46 for the E.G.R. valve control, is ener
gized by pin 37 of control unit 511, whilst sensor S5
monitors the recirculation gas temperature and sends ;
signal proportional to the temperature on pin 63 of contre
unit 511.
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Lambdsa probe i8. Consiant idle speed aciualor
Tachometer 12, 4l vapor separator
Speedomester 20 Pulsation damper
Alr filter 21. R.p.m. and timing sensor
Connection with Electrone Auwtormatc ransns- 22, Spark plug
5ion 23 fgnition cof
Heater/ventiation unit connection 24, Electroinfectors
Socket for system diagnosis (Fiat Tesier) 25. Evaporative solenoid valve
lgnitiorvinfection control unit 26. Fuel fitter
Fower module 27, Fuel efectropump
Knack sensor 28 Fuel tank
Thermostat with coolant temperalure senscr (NTC) 28. Relay assembly
Cam angle sensor 30. Air pump
Fuel pressure regufaior 31, 3-way plerburg soleroid vaive
Air flow meter 32 E.GA temperatire sensor
Throtfle potentiometer 33 E.G.R valve
Intake air termperature sensor 34, E.G.R. control solenoid valve
Throtite body

Funcnonal diagrarr of igniticn and injection system
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Matronic M1.7 contral Uit comb

AFB2SAEL

PiN | DESTINATION PiN | DESTINATION PIN | DESTINATION

1. |pump relay activalion 30, |MC 81, |MC.
A.F.M. signal (CAE) 31. IN.C. B2, |type version

2. |idle speed actuator closure wind- | 32, |electroinjector control (group 2} | 63 |E.G.A. temperature sensor
ing control 33 |N.C &84 |M.C. (CM)

3. |electroinfector control {group 1) 34. |actuator piloting ground phase torgue comnfrof (CAE)
engine load signal (CAE) 35. |M.C. B5. |N.C. (CM)

4. [NC 36. |evaporation sofenoid vaive sefected gear signal relay (CA

5 NG 37. |E.G.R. control solenofd valve 66 |N.C.

& |injector group piloting ground | 38. |M.C. 67, | B.P.M. and tirming sensor {wari
phase 39. |NC. pole) signal

7 |NC 48, [M.C. £8. | A.P.M. and timing sensor (co

8. |N.C. {malfunction warning lamp) | 41. |air flow meter signal pole) ground

3 |NC 42, |khock sensor 59, |N.C.

10. |N.C. 43. |ground for: sensor on throttlel 70, |lambda probe sensor

.| NC (M) body (pot iknock sensorsen-| 71. |lambda probe signal ground
throttle angle/engine terp. {CAE) gine coolant temp. sensor 72, |N.C.

12. |throttte angle position signal 44, |came angle sensor 73. | revolution sensor

13 |[N.C 45, |N.C. 74. | revolution sensor

14. |ground for air flow meter 46, [N.C, 75 |N.GC.

15. |knock sansor 47 |M.C. 78 |N.C.

16. |came angle sensor 48. | compressor relay activation 77. | air temperature sensor

17. |N.C. 49. |N.C, 78. | engine temperaiure sensor

18. | Air purmp relay 50, |power module control b 79. |N.C

18, |MN.C, 51. |power module cantrol b 8o |NC

20, |N.C. 52. |power module control a 81. |anti-theit

2i, [nC. 53 |N.C. 82. |N.C.

20 |MNC 54, |key operated +12V (from relay| 83, |N.C.

23, | power magule conlrol b with diode) 84. |N.C.

24. | power module control a 55. | ground for ignition sysiem B5. | compressor cut-int request {fron

25, |power maduie comtrol 3 56. |key operated +12V (from auxilia- heativent)

26. |pasitive direct from battery ry relay) 86. | compresscr cut-in permit (tringi

27. | motronic relay activation with ai- | 87, |N.C. arnd min. pressiire
ode 58. |N.C. 87. |diagnosis fine L

28, | Electronic ground and shielding | 59. |+8V (throttle body potentiome-| 88, | diagnosis line K

29, |idle speed actuator opening wind- tar/air flow meter power supply)

ing control

&0,

N.C.
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TROUBLESHOOTING THROUGH SELF
DIAGNOSIS

The Motronic M1.7 system uses two different self diag-
nosis procedures which both allow the most common
defects observed when the vehicle is used to be identi-
fied:

- procedure using the ALFA BOMEOC TESTER (ses
suitable publication)

procedure using FLASHING CODE (CHECK EN-
GINE warning light)

This troubleshooting is based on the indications of the
FLASHING CODE,

Each fault is highlighted according to the compasition of
the fault code.

Some faults which may occur within the system can not
be recognised by the self diagnosis system within the
control unit $11: for this reason supplementary checks
are provided for tha components which are not control-
led by the FLASHING CODE.

In general each test should be considered separately
and should only be carried out on the compenent affect-
ad.

There are the following exceptions,

—  TEST A allows an incorrect ar non exisient power
supply to the whole system to be identified.

TESTS O, R, 5 allow a fault which leads to the
incapability of the vehicle to start to be identified.

TEST T allows the communication lines betweaan the

ignition/injection control unit and the electric auto- |
matic gearbox to be checked. |
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—  TEST X allows the air pump faulty operation to b
identified

TEST Y allows the 3-way pierburg solenoid valy
faulty operation to be identified

FLASHING CODE

The Motronic M1.7 control unit is equipped with a buill-|
auto diagnostic system able to provide thelist of the error
memotized during running by the flashing of the CHEC
EMNGINE warning light located on the instrument pane
Each error code is made up of 4 blocks.

The first block of information is made up of short flashe:
aach of which lasts 0.5 secs at an interval of 0.5 secs.
THE NUMBER OF FLASHES SHOULD BE NOTED.
At the end and after a pause of approx. 2.5 secs, th
second block starts and so on for the third and fourt
blocks,

Obwviously, for each of the four blocks, the number ¢
flashes must be noted which, at the end, will give a fo
figure number which represents the fault code whic
should then be looked up in the attached table.

The procedure is the following:

—  Turn the ignition key to "RUN".

—  Press the gas pedal 5 timas in less than 5 second
and check that the warning light flashes.

Mote the number of flashes in order to identify the err
code memorized.

Continue the diagnosis on the basis of the indication
contained in the attached table relative to the error cod
that has been identified.

f the warning light dees not flash, carry out test Ato chec
the supply veltage to control unit $11.
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CODE FAULT
Mo flash - supply circuit control unit faulty
4444 Mo stored faults
1211 Incorrect battery voltage
1214 Engine temperature sensor faully
1216 Throttle angle sensor faulty
1221 Air flow meter faulty
1222 Censtant idle speed actuator
faulty (opening winding)
1225 Lambda probe regulation taulty
1224 Heated lambda probe faulty
1225 Air temperature sensor faulty
1226 ECU faulty
1231 | Electroinjectors faulty
1232 Electroinjectars faulty
1233 Constant idle speed actuaior
faulty {closing winding}
1235 A/C input signal faulty
1236 Heater/ventilation system{compressor control faulty )
1243 Petrol pump relay faulty
1244 Evaporative solencid valve faulty
1251 Eprom contrel unit faulty
1252 Speed sensor fauity
1254 Throttle angle sensor taulty

| SEE TEST

A
If it does not star carry out tests U, H, S

Restore comrect voltage by recharging or
replacing the battery

c

Heplave conlrol unit 511

Heplace contrat umt 511
N

L

(Cont.
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CODE

FAULT

SEE TEST

1255

1274

1275

1276

2111

2112

2113

2116

Cam angle sansor faulty

E.G.H. control solanald vaive faulty
E.G.H gas delivery valve faulty

Mo power supply to air pump relay
Knock sensor 1 faulty

Knock sensor 2 faulty

Knock regulator faulty (voltage
regulator)

Knock regulater faulty (voltage
regulator)

R.p.m. and timing sensor
Fuel circuit
Ignition

Check commuricaton [ines oelwesn Eiscironms
automatic gearbox

160

Bepiace sontrol umt 511

Beplace control unit $11
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CHECK POWER SUPPLY TO CONTROL UNIT

TEST A

TEST STEPS

RESULTS

REMEDY

Al | BATTERY VOLTAGE CHECK

- Check that the battery voltage is 12V

HOTE: disconnecting the baftery will cause the arrors
memarized within the contral unit 511 to be lost
and itwill be necessary, in order tore-memotrize
them, to carry out on-road tests

(o) »
(< »

Go fo step A2

Hestare the correct voltage by recharging or replacing the
battery Al

A2 | FUSE CHECK

- Check the state of the loose fuse S46

MOTE: removing the fuse 546 and the general loss af
supply to pin 26 of control unit S11 will cause the
errors memaorized to be lost and itwill be neces-
sary to carry gut on read tests in order to re-
mamorize them

9 »
(o< »

Go w0 step A3

Replace the 3A fuse 346 after naving checked the iInsula-
tion with respect to ground of the: winng relative to pin 2&
of control unit 811

A3 | VOLTAGE CHECK

- Remove ralay $12k
- Verify 412V (battery voltage) at pins 30 and 86 of the

base of relay S12b

(o) »
(s>

Go to step A4

Restore the wiring Detween the branch terminal boand
(56 and pin 30 andior 88 of relay S12b

- Disconnect the comb of control unit 511

NOTE: Disconnecting the comb will cause the errors
mematized in the control unit $11 {0 be lost and
it will be necessary to carry out on-road tests in
order o re-memorize them

- Werify that pins 6, 28, 34, 55 (and pin 63 for vehicles
equippedwith elactronic automatic gearbox) of control
unit §11 are grounded (0V)

(L

Ad | VOLTAGE CHECK
P | Gotostep AS
- Turn the ignition key o "RUN"
- Verify OV (zerovoltage) at pin 85 of bazse of relay 813b
@ P | Gotostep AS
A5 | GROUND CHECK
@ - | Gotostep A6

Restore winng between the pins in question and the
ground G131
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MOTRCNIC M1.7 INJECTION AND IGNITION SYSTEM

b=t

CHECK POWER SUPPLY TO CONTROL UNIT

TEST A

TEST STEPS RESULTS

REMEDY

AG VOLTAGE CHECK
>
- Verify +12¥ (battery valtage) at pin 26 of contral unit

511
LIr

Go to step AT

Restare wiring between pin 26 of 311 and the denvation
terminal board G586, through the loose fuse S46

A¥ | VOLTAGE CHECK

>
= Turn key ta "RUN" position
- Verify 412V {battery voltage) at pin 56 af control unit

511
>

Goto step AB

Restore wiring betwesn the ignition switch BT and pin 56
af 811 through the cennector G154 {pin 1)

AB | CONTINUITY CHECK
| 2
- Merify the continuity between pin 85 of relay $12b and

pin 27 of control unit $11
I»

Replace contral unit 811

Restore the wiring hetween pin 85 of relay 3126 and pin
27 of contral unit 511

A% | RELAYS CHECK
Ols
- Reinstall relay S12b

= Tumthe key to “RUN" and verify 12V (baltery voltage)

at the two pins 87 of relay 512k @/
.

Go to step A10

Beplace miay S12b

A10 | VOLTAGE CHECK @
>

- Disconnect relay S12a
= Turnthekeyto"BUN" andverify 12 ¥ (battery voltage)

at pin 30 of base of relay 512a @
>

Go fo step Al1

Restore the wiring between ignition switch and pin 30 of
relay S12a through connector G154 (pin 1)

A11 | CONTINUITY CHECK @
b

- Disconnect the comb of contral unit $11 and verify the
continuity between pin 87 of relay $12b and pin 54/62

of comb of contrel wnit $11 @/
=

The contrel unit supply valtage is present. Repeat the
procedure to visualise the errors of control unit 511

Restore the wiring between pin 87 of relay 512k and pin
54 andfor 62 of the comb of control unit 511
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

&4

CHECK ENGINE TEMPERATURE SENSOR (PIN 78 WIRING)

TESTB

TEST STEPS

RESULTS

REMEDY

B1 | RESISTANCE CHECK

- Disconnect the connector from the engine tempera-
ture sensor 87

- Position the multimeter at 20 Kohm F.3.

- Check the resistance dependent on the temperature
as in the curve below:

(o) »
[
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TEMPERATURE °C (°F)
B2 CONTINUITY CHECK

- Check continuity between pin 78 of comb of injection
control unit 811 and connector of engine temperature
sensor 57 pin 1 (BRN wire)

Goto step B2

HAeplace the engine femperature sensor 57

Goto step B3

Rastore the wiring between sensor connector 8F and pin
78 of 511

B3 | CONTINUITY CHECK

- Check continuity between pin 43 of comb of control
unit §11 and engine tempetature sensor connector S7
pin 2 (orange wirg)

Replace the contral unit $11

Restore the wiring between sensor 87 and pin 43 of 511
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MOTRONIC 1.7 INJECTION ANG IGNITION SYSTEM

=t
CHECK THROTTLE ANGLE SENSOR {PIN 12 CONTROL UNIT) TESTC
TEST STEPS RESULTS REMEDY
C1 | VOLTAGE CHECK
p | Goto siep G4
-~ Turn ignition key to "RUN'
- Nerify 5V between pin 1 and pin 2 of throttle angle
Sensor 538
@h Go 1o step CZ
C2 | CONTINUITY CHECGHK
P | Goto step C3
- Disconnect the throttle angie sensor $38 and check
the continuity between pin 1 of connectar sensor 538
and pin 59 of control unit 311
@/P Restore the continuity of the winng ostwesn gin 1 0l

throttle angle sensor connector 538 and pin 59 of cantrol
unit 811

C3 | CONTIMNUITY GHECHK

- Chegk the continuity between pin 2 of throttle angle
senscr connactor S38 and pin 43 of contral unit 511

() »
[

Repiace contro! unit 511

Restore the canfindity of the winng between pin 2 0
thretile angke sensor connecter S38 and pin 43 of control
unit 511

C4 | VOLTAGE CHECK

- Turn igrition key to *RUMN"

- Check that the valtage value between pins 2 and 3 of
the throttle angle sensor connector 838 varies with the
continuity as the degree of opening of the throttle
varies from 0 to 5V

(o) »
[

o tc step Ch

Replace the throttie angle sensor 538

C5 | CONTINUITY CHECK

- Disconnect the connector of the throttle angle sensor
538 and check the cantinuity of the wiring between pin
3 of cannector and pin 12 of comb of contral unit §11

(o)
(oS>

Goto step C6

Festomne the continuity of the winng between pin 3 of the
throttle angle sensor connector $38 and pin 12 of the
control unit S11

C6 | INSULATION CHECK

- Check the insulation with respect o ground and at
+12% of the wiring between pin 3 of threttle angle
sensor connector S38 and pin 12 of comb of control
unit 511

@)»
[

Replace the control unit 511

Hestore the insulaton of the winng between pin 2 of the
throtlle angle sensar connector $38 and pin 12 of control
unit 511
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MOTRONIC M1.7 INJECTION AND IGHITION SYSTEM

CHECK AIR FLOW METER (PIN 41 CONTROL UNIT)

TESTD

TEST STEPS

RESULTS

REMEDY

D1 | VOLTAGE CHECK

- Pasition the multimeter to 20V F.8.

- Turr the key o "RUN"

- Nerify 8V between pins 4 and 3 of air fow meter
connector 85

(o) »
[

Gia to step D4

Goto step D2

D2 | CONTINUITY CHECK

- Disconnect the air flow meter 55 and check the canti-
nuity between pin 3 of connector of air flow metar 55
and pin 59 of contral unit $11

(<) »
o »

Go to step D3

Hestore the continuity of the winng between pin 4 of
connector of air flow meter 38 and pin 58 of control unit
511

D3 | CONTINUITY CHECK

- Check the continuity batween pin 4 of connector of air
flow meter 85 and pin 14 of control unit $11

(o) »
(o>

RAeplace control wnit S11

Restore cantinuity of wiring between pin 4 of connector of
air flow meter 85 and pin 14 of control unit 311

D4 | YOLTAGE CHECK

- Start up engineg

- Verify a voltage between 100mY and 300mV at pin 2
ot connector of air flow meter 85

- Accelerate and vetify that the voltage increases to a
value of approx. 5V without gaps in between

(o) »
(S

Go to step DS

Heplace the air flow meter 58

D5 | CONTINUITY CHECK

- Disconnect the connector of the air flow meter 85 and
cheek the continuity of the wiring between pin 2 of
cannector and pin 41 of comb of control unit $11

&>
S

Replace the contrel unit $11

Hestore the continuity of the winng between pin 2 of
sorpector of air flow meter 85 and pin 41 af control unit
511
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

CHECK CONSTANT IDLE SPEED ACTUATOR

TEST STEPS

RESULTS

REMEDY

E1 | VOLTAGE CHECK

- Position the multimeter at 20V F.5

- Turn the ignition key to "RUN"

- Werity 12V (hattery voltage) at pin 2 of connector of
constant idle speed actuator 529

(o) »
L

G o step E2

Restore the continuity of the winng Detween pin 2 of
constantidle speed actuator 528 and pin 87 of relay 512b

EZ2 | RESISTANCE CHECK

- Disgonnect the connector of the constant idle speed
ariuator 529

- Werify a resistance of approx. 13 ohm between pins 1
and 2 of constant idle speed actuator 529

(o) »
(o>

Go to step E3

Heplace the constant idie spesd actualor $29

E3 | RE3ISTANCE CHECK

- Werify a resistance of approx. 26 ohm between pins 2
and 3 of the constant idle speed actuator 529

(o) »
(%S »

o to step E4

Heplace tha constant dle spead aviualor 529

E4 | CONTINUITY CHECK

- Remove the ignition key and disconnedct the combs of
the injaction control unit 811

- Check the continuity between pin 1 of the connector of
the constantidle speed actuator §29 and pin 2 of comb
of control unit 511

(o) »
[

Goto step ES

Hestore the continuity of the wirnng between pin 1 of
connector of constant idle speed actuator 2% and pin 2
of contral unit 511

ES | CONTINUITY CHECK

- Check continuity between wirng of pin 2 of cannector
ofconstantidle speed actuator 329 and pin 29 of comb
of control unit 511

(o) »
(S

The constant idle speed actuator functions correctly:
check contrel unit 811

Hestore the continuity of the wiring between pin 3 of
connector of constant idle speed actuator 529 and pin 29
of contral unit 511
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

CHECK LAMBDA PROBE ADJUSTMENT

TESTF

TEST STEPS

RESULTS

REMEDY

F1 | VOLTAGE CHECK

- Position multirmeter at 20 ¥ F.5.

- Startupengine and, when hot, check, within the r.pan.
range, a voltage value between OV and 1% at pin 1 of
connector of lambda probe S35

(o) »
(o>

Replace the control unit S11

Go o step F2

F2 | FOR AIR INFILTRATIONS CHECK

- Check for unwantad air in the air delivery circuit

(o< »
(o>

Go to step F3

Eliminate the unwanied intake of air by checking clamps,
condition of sleeves etc.

F3 | AIR FILTER CHEGK

- Check the state of the air filter during suction

(o) »
(o>

Goto step F4

Replace the air filter

F4 | CABLES AMD SPARK PLUGS CHECK

- Check that the cables and spark plugs funclion cor-
racthy

) »
(o>

Go to step FS

Replace the spark plugs andfor any defective cables

F5 | INJECTORS CHECK

- Check that the injectors function correctly

(o) »
(o>
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Replace the control unit §11

Replace the injectors which are blocked or unable 1o close

End of test




MOTRONIC M1.7 INJECTION AND IGNITION S5YSTEM

M

CHECK HEATED LAMBDA PROBE

TESTG

TEST STEPS

RESULTS

REMEDY

G1 | VOLTAGE CHECK

- Turnthe key to "AUN"
- Werify 12V (battery valtage) an arange-black wire of
connector of lambda probe S35

.
&>

Go to step G6

Go o step G2

Check the state of the fuse 545 and the condition of e
wiring from fuse 845 to heating resistance of lambda
probe 535,

Replace the tuse or resiore the wiring as required,

G2 | RESISTANCE CHECK

- Verily a resistance of approx. 3ohm hetween the black
and arange wires of lambda probe 535

oK

Gio to step G3

Replace iambda probe 535

G2 | INSULATION CHECK

- Werify the insulation with respect to ground of the
wiring between the orange-black wire of conmector of
lambda probe 535 and fuse 545

Go 1o step G4

Restore the insulation Ol the winng betwesn e orange-
black wire of connector of lambda probe 535 and fuse 545

G4 | CONTINUITY CHECK

- Check the continuity of the wiring between the orange-
black wire of connector of lambda probe $35 and pin
2 of connector G154 through fuse 545 and 547

Go fo step GS

Rastora the condition of he wiring Detween the draige-
black wire of connector of lambda probe 835 and pin 2 of
connector G154; if necessary replace any burned fuses

G5 | GROUND CHECK

- Check that the black wire of the connector of the
lambda probe is grounded [0W)

168

z0 to step GE

Restore the winng belween the black wire of the conned-
tor of the lambda probe 535 and the ground G131

[Contd




MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

CHECK HEATED LAMBDA PROBE

TESTG

TEST STEPS

RESULTS REMEDY

GE | VOLTAGE CHECK

- Start up the engine and, when hot, verify, within the
r.pm. range, avoltage value between approx. OV and
1% at pin 1 of connector of lambda proba 535

P | Replace the control unit S11
@/h Go o step GV

G7 | CONTINUITY CHECK

- Disgonnect the comb of the contral unit 811 and the
connectar of the lambda probe 835; venfy the continu-
ity of the wiring between pin 71 of comb of control unit
511 and pin 1 of connector, wiring side of lambda
prote 535

b | Gotostep GB

/@"’ Festore the continuity of the winng between pin 71 of

control unit 511 and pin 1 of connector wiring side of
lambda prokbe 535

G8 | CONTINUITY CHECK

- Gheck the cantinuity of the wiring between pin 70 of
comb of control unit $11 and pin 2 of connactor wiring
side of lambda probe S35

@ P | FBeplace the lambkda probe S35

@/F Restore the continuity of the winng betwesn pin 7O of
camb of control unit $11 and pin 2 of connector wiring sids
of lambda probe 835

End of test |
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

CHECK AIR TEMPERATURE SENSOR (PIN 77 CONTROL UNIT)

TESTH

TEST STEPS

RESULTS

REMEDY

H1 | RESISTANCE CHECK

- Position the multimeter at 20 Kohm F.8

- Verify between pins 1 and 4 of the air flow meter 55
the resistance dependant on the temperature asin the
curve halow:
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TEMPERATURE *C {*F)

Hz | CONTINUITY CHECK

() »
(o

Gio to step H2

Replace the air tiow meter S5

- Check the continuity between pin 1 of connector of air
flow meter 55 and pin 77 of comb of contral unit 511

Go to step H3

Hestore the wiring between pin 1 of air flow meter 55 and
pin 77 of contral unit $11

H3 | CONTINUITY CHECK

- Check the continuily betwesn pin 4 connector of air
flow meter 85 and pin 14 of comb of control unit S11

Replace the contral unit $11

Restare the wiring between pin 4 ot air flow meter 85 and
pin 14 of contral unit 511
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MOTRONIC M1.7 INJECTION AND IGHITION SYSTEM

(=Tt

CHECK ELECTROINJECTORS MAIN BEARING 1 (2)

TESTI

TEST STEPS

RESULTS

REMEDY

5 VOLTAGE CHECK

- Turn the key to "RUN"
- Merify 12V at pin 87 of purple-black wire of relay S$12b

(o) »
(o»

Go to step 12

heck that the relay 512k and the supply are correct by
carrying out TEST A

12 RESISTANCE CHECK

- Check a resistance of approx. & chm between the
terminals of each electrainjector

() »
[

Go to step I3

Identity and replace the slectroinjectors which are inter-
rupted or short circuited

13 | CONTINLNTY CHECK

- Check the electrical continuity between pin 87 of relay
512b and red conductar of each electroinjector

(o) »
[

Goio step 4

Restore the winng from pin 87 of relay S12b {0 the
electroinjectors by passing through the intermediary sta-
pling

14 | CONTINUITY CHECK

- Check the electrical continuity between pin 3 of the
contral unit $11 (wiring side) and the grey-red con-
ductors of the electroinjectors relative to cylinders 1, 2
and 4

(<) »
S

Go to step 15

Restore the wiring from pin 3 of the control unit 511 1o the
elactroinjectors of the main beanng 1

15 CONTINUITY CHECK

- Check the electrical continuity between pin 32 of the
control unit 511 {wiring side) and the yvellow-red con-
ductars of the electroinjectors relative to cylinders 3,
Sand 6

(o) »
(5w

Replace the contral unit $11

Restore the wiring from pin 32 of the control unit 511 1 the
elaectroinjectors of main bearing 2
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End of test




MOTRONIC M1.7 INJECTION AND IGNITIGN S5YSTEM

CHECK HEATER/VENTILATION INLETS

TEST STEPS

RESLULTS

REMEDY

J1 SYSTEM CHECK

- Disconnect the connectar G337 and check the wiring
between the heatetfventilation system wvehicle side
connector GIAF (pin B and C)

Ol
[

Go to step J2

Restors the winng or replace the taulty companents of the
heaterventilation system

J2 | INSULATION CHECK

- Disconnect the comb of the control unit $11

- Check the insulation of the wiring between pins B and
C of connector G337 system side and pins BE and 85
of combr of control unit $11

(o) »
[

Go to step J3

Restere the insulation of wiring between pins B and &
connector G337 system side and pin 86 and 85 of comb
of contrel unit 311

J3 | CONTINUITY CHECK

- Check the continuity of the wiring between pin B and
C of connector G337 systemn side and the respective
pins B6 and 85 of comb of control unit $11

(o) »
[

Replace the contrel unit $11

Hestare the continuity of the winng between pin B and G
connector GIAT systern side and pin BE and 85 of comb

of contral unit 811

172

End of test .




MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

(==

CHECK HEATER/VENTILATION SYSTEM COMPRESSOR CONTROL TEST K

TEST STEPS RESULTS REMEDY

K1 INSULATION CHECK
P | Gotostep K2
- Disconnest the cennector G337 and check insulation

of pin & of connector G337 system side with respect to

ground
@h Restore the insulation of winng between pin A connscior
G337 system side and ground

K2 | CONTINUITY CHECK
P | Giotostep K3

- Disconnect the comb of control unit $11 and check the
continuity of the wiring between pin & of connector

G337 system side and pin 48 of contral unit 511
@/F Hestore the continuity of the wirnng between pin A of
connector G337 system side and pin 48 of control unit $11

K3 | SYSTEM CHECK
P | Replace the control unit §11
- Carry out TEST D procedure relative ta the heater

vantilation system

@/F Eliminate the dafects frem the heaterventilation system

End of test §
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

CHECK FUEL PUMP RELAY

TEST STEPS RESULTS REMEDY

L1 | VOLTAGE CHECK
P | Gotostep LZ
- Bemowve the retay S21a and verify, with the keyin the

“RUN" positior, 12V at pin 30 of base of relay 8§12a

connector G154

@p Festore the wirng betwean in 30 relay 512a and pin 1 of

L2 RESISTAMCE CHECK
P | Gotostep L3
- Check that the resistance of winding of relay S12ais

approx. 50 ahrm
@/l‘- Replace relay $12a

L3 | COMTINUITY CHECK
@ P | Beplace contral unit 511
- Disconnect the comb of contral unit and check the
continuity between pin 1 of contral unit 511 and pin 85

of relay 512a
@P Restore the continuity of winng Detwesn pin 1 of conool

unit 511 and pin 85 of relay 512a

End of test |
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

B4

CHECK EVAPORATIVE SOLENOID VALVES

TESETM

TEST STEFS

RESLLTS

REMEDY

M1 | VOLTAGE CHECK

- Disconnect the purple/black wire from the sclenoid
valve M15 and, with the key in the "RUN" pasition,
verify 12V (battery voltage) on purplelblack wire

(o) »
[

Go to step M2

Hestore the winng between the purple/Diack wire of soie-
noid valve M15 and pin 87 base of relay $12b

M2 | CONTINUITY CHECK

- Disconnect the light blue wire from the sclengid valve
M15 and the comb of the control unit §11; check the
continuity betwaen pin 36 of control unit $11 and the
light blue wire of the solenoid valve M15

(o) »
[

Go to step M3

Restare the continuity of the wiring between the ight blue
wire ofthe solencidvalve M15 and pin 36 of the control unit
511

M3 | INSULATION CHECK

- Check insulation between the light blue wire of sole-
rioid valve M15 and ground

(o) »
[

G0 io step M4

Resiore the insulaton of the winng betweer the light blue
wire of the solencid valee M15 and ground

M4 | RESISTANCE CHECK

- Verify apprax. 50 ohm at ends of selenaid vale M15
with wiring disconnected

(1) »
[

Replace control unit S711

Replace solenoid valve M15
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MOTRONIC M1.7 INJECTION AND IGRITION SYSTEM

B4

CHECK SPEED SENSOR TEST N

TEST STEPS RESULTS REMEDY

N1 WISUAL CHECK
P | Gotostep N2
- Check that the speedometar on the instrument pansel

C10 functions correctly

/@/‘- Repair the circuits generating the speedomelsr signal

N2 | CONTINUITY GHECK
P | Gotostep N3
-- Disconnect the connector G154 and check the conti-

nuity betwean pin 3 of connectror G184 vehicle side

and pin 2 O of instrument panel C10
@/F Restore the continuity of the wiring between pin 3 of
connactor G154 vehicle side and pin 2 D of instrumeint
panzl G10
N2 | CONTINUITY GHECK
@ P | Replace the control unit 11

- Disconnect the comb of control unit and check the
continuity between pin 3 of connector G154 system

side and pin 73 of control unit 811
@/P Hesiore the continuity of the winng betwesn mn 3 of
connector G154 system side and pin 73 of the contral unit

511

End of test b
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

1=l

CHECK CAM ANGLE SENSOR 552

TEST O

TEST STEPS

RESULTS

REMEDY

01 | VOLTAGE CHECK

- Position the multimeter at 2V C.A.
- Start up the engine and verify approx. 1.5V at pin 2 of
cam angle sensor 552

(o) »
[

Go to step 05

Goto step 02

02

RESISTANCE CHECK

- Paosition the multimeter at 200 ohm F.S.

- Remove the ignition key and disconnect the sensor
552 from the wiring and verify directly at ping 1 and 2
of sensor 552 a resistance of approx. 20 ahm

(o) »
(of»

Go to step 03

Beplace the cam angle sensar 552

Q3 | INSULATION CHECK

- Discannect the comb-of control unit $11
- Check insulation with respeet to ground of pin 16 of
comby of control unit 511

(o) »
>

Go to =tep O4

Hesiore the insulation of the wirng between pin 16 of
eamb af eontral unit 511 and pin 2 of cam angle sensor
552

04 | INSULATION CHECH

- Check insulation with respect to ground of pin 44 of
cormb of cantrol unit 511

@»
&

Restore insulation between ground and pin 1 andfor cam
angle sensor 552

Restore the insulation of the wiring Detween pin 44 of
comb of control unit 511 and pin 1 of cam angle sensor
852

05 | CONTINUITY CHECK

- Digconnect the comb of contral unit 511 and check the
continuity between pin 44 of comb of control unit S11
and pin 1 of cam angle sensor 852

(o) >
[

Go to step O6

Restore the continuity belween pin 44 of omb of control
unit §11 and pin 1 of carm angle sensor 552

06 | COMTINUITY CHECK

- Check continuity between pin 16 of comb of cantrol
unit 311 and pin 2 of cam angle sensor $52

(o) »
(o>

Replace the contral unit $11

Restore the continuity between piri 18 of comb of confrol
unit 811 and pin 2 of cam angle sensor 552
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End of test (




MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

CHECK KNOCKING SENSOR WIRING 1/2

TEST P

TEST STEPS

RESULTS

REMEDY

P1 RESISTANCE CHECK

- Position the multimetar at 200 ohm F.5.

- For each of the two knocking sensors $20a and S20b
disconnect the connectar of the knocking sensar and
verify dirgctly at pins of sensor an infinite resistance

(o) »
[

G0 to step P2

Heplace the defective knocking sensor

P2 | RESISTANCE CHECK

- Far gach of the knocking sensors 520a and S20b,
verify an infinite resistance directly between each pin
of the sensaor and the ground

(o) »
[
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The knocking senscrs 520a and S20b are corractly insu-
lated with respect to ground

Heplaces the defective knocking sensor

End of test |




MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

1=l

CHECK R.P.M. AND TIMING SENSCR

TEST Q

- Pasition the multirmeater at 200 ohim F.3,

- Remove the ignition key and disconnect the rop.m. and
timing senscr 831 from the wiring

- Merty dirgctly at ping 1 and 2 of sensor 531 5 resistan-
ce of approx. 20 ohm

(oF»

TEST STEPS RESULTS REMEDY
a1 VOLTAGE CHECK
p | Goto TESTR
- Position the mutimeter at 20V F.S INALTERNATING
CURREMT
- Trytostartengine and verify a voltage greater than 1.5
Woat pin 2 of r.p.m. and timing sensor 531 l@/p Go o step Q2
Q2 | RESISTAMCE CHECHK
P | Gotostep Q3

Replace the rpom. and tming sensor 531

Q3 | INSULATION CHECK

- Disconnect the comb of control unit $11 and check
insulation with respect to ground of pin 68 of cornb of
control unit 11

(@) »
[

Go to step Q4

FHestore the insulation of e winng Detween pin 65 of
camb of contral unit 511 and pin 2 of rp.m. and timing
sensor 31

Q4 | INSULATION CHEGK

- Check the insulatien with respect to ground of pin &7
of comb of control unit 11

(o) »
(S

Restore the insulation between ground and pin 1 andécr
r.pm. and timing sensor $31

Restore the insulation of the winng between pin 67 of
comb of contral unit 511 and gin 1 of r.p.m, and timing
sensar $31

QF | CONTINUITY CHECK

- Disconnect the comb of control unit $11 and check the
continuity between pin 87 of comb of cantrol unit S11
and pin 1 of the r.p.m. and timing sensor 531

(o) »
[

Go to step Q6

Restere the continuity between pin 67 of the combr of the
contrel unit §11 and pin 1 of the r.p.m. and timing sensor
531

Q6 | CONTINUITY CHECK

- Check the continuity between pin 68 of the comb of
control unit $11 and pin 2 of the r.pim. and timing
sensor 531

(o) »
[

RAeplace the control unit 511

Aesicie the cantinuity between pin 68 of the comi of the
control unit 811 and pin 2 of the r.p.m. and timing sensar
531
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End of test |




MOTRORNIC M1.7 INJECTION AND IGNITION SYSTEM

CHECK FUEL CIRCUIT TESTR
TEST STEPS RESULTS REMEDY
m PRESSURE CHECK
| GotoTESTS
- Connect a pressure gauge to the fuel distribution pipe
- Turn the key to "START"
- Check that the fusl pressure reaches approx. 2.8 bar
@ P | Gotostep R2

MOTE: It is possible that the pump is already rotating

R2 | VOLTAGE CHECK

- With the key in the "START" position, verify 12V
{battery voltage) directly on the connections of the fuel
pump P18 [pin A}

) »
(o>

Goto step RS

Go o step A3

R3 | VOLTAGE CHECK

- Remave the relay $12a and verify, with the key in the
*AUN" position, 12% at pin 30 of base of relay 512a

() »
(L

G0 w step R4

Restore the continuity of the winng between pin 30 of relay
S12a and pin 1 of connector G154

R4 | VOLTAGE CHECK

- Check, with the key in the "RUN" position, OV (zero
voltage) at pin 85 of relay S12a

(o) »
(S

Go o step ARG

Go fo step RS

R5 | CONTINUITY CHECK

- Disconnect the comb of the control unit and check the
continuity between pin 1 of the control unit $11 and pin
B5 of relay 512a

(@) »
(L

Heplace the control unit 511

Restore the continuity of the winng betwesn pin 1 of
contrel unit 511 and pin 85 of relay S12a

RE | AESISTANCE CHECK

- Verify that the resistance of the winding of the relay
S12a is approx. 50 ohm

@ »
oL

Go to step AT

Replace the relay S12a
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

is4

CHECK FUEL CIRCUIT

TESTR

TEST STEPS

RESULTS

REMEDY

R7 | CONTINUITY CHECK

- Disconnect the connector G154 and check the conti-
nuity of the wiring between pin B7 (pink-black wira) of
base of relay $12a and pin 2 of connector G154
system side

(o) »
[

Go o step R8

Hestores the continuity of the wirng Detweeri pin 87 (pink-
black wire) of base of relay $12a and pin 2 of connector
(3154 system side. ({Check condition of fuse 547}

R8 | CONTINUITY CHECK

- Gheck the continuity of the wiring between pin 2 of
connector G154 vehicle side and pump P18 (pin A)
thraugh the caupling G170

(0<) »
[

Go to step R9

Festore the continuity of the winng Detween pin 2 of
connector G154 vehicle side and pump P18 (pin A)
through the coupling G170

RO | CONTINUITY CHECK

- Cherk the cantinuity of the wiring between ground
G186 and pump P18 (pin B}

(oK) »
[

Replace the pump P18

Restore the continuity of the: winng Detween ground G186
and purnp P18
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End of test |




MOTRCNIC M1.7 INJECTION AND IGNITION SYSTEM

CHECK IGNITION CIRCUIT

TEST STEPS

RESULTS

REMEDY

81 | VOLTAGE CHECK

- Turn the key to "AUN"
- Disconnect the connector G338 and verify 124 (batte-
ry voltage) at pin 12 of connector G338 system side

(o) »
S

G0 to step 33

Go o step 52

52 | VOLTAGE CHECK

- Discannect the connector G154 and verify 124 {bat-
tery voltage) at pin & of cannactor G154 vehicle side

(o) »
(o»

Restore the continuity of the wirng between pin 6 of
connector G154 system side and pin 12 connector G338
systemn side

Restore the continuity of the wiring between pin & connec-
tor G154 and ignition switch B1 through the fuse box G1

53 | VOLTAGE CHECK

- Position the multimeter at 2 F.S. IN ALTERMATING
CURRENT

- Try tao start engine and verify approx. 800 my at pins
7.5, 2 of connector of power module N21aand M21b

(o) »
(o »

Go o step 56

Go 1o step 54

54 | CONTINUITY CHECK

- Disconnect the comb of the contral unit $11 and check
the continuity of the wiring respectively to pins 24, 25,
52 (50, 51.23) of combof §11 and pins 7. 2, 5 of power
module N21a {N21b)

(0<) »
(oS>

Go to siep 55

Festore the continuity of the wirng between ping 24, 25,
52 (50, 51, 23) of comb of §11 and pins 7, 2, 5 of powet
module N21a (N21b)

85 | INSULATION CHECGHK

- Check the insulation af ping 24, 25, 52 (23, 50, 51) of
comb of 11 with respect to ground and between each
other

@
oL

Replace the control unit 511

Restore the insulatian of the defeclive wirng

S6 | BESISTAMCE CHECHK

- Pasition the multimeater at 200 ohm F.5.
- Verify a resistance lower than 1 ohm between pin 4 of
power module N21a (N21b) and ground G131

(o) »
(S

Gio to step 57

Hestarg the continuity of the wirng between pin 4 of
connector of power module N21a (N21b) and ground
G131

182
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

CHECK IGNITION CIRCUIT

TEST S

TEST STEPS

RESLULTS

REMEDY

87 | CONTINUITY CHECK

- Disconnect the connector G338 and check the conti-
nuity between pin 8, 3, 1 of power module N21a
(N21b) and pins 16, 15, 14 (19, 18, 17) of connector
G338 system side

(o) »
(o>

Goto step 58

Restore the contimuity of defective wiring

58 | RESISTANCE CHECK

- VMerify a resistance lower than 20 ohm between ping
16, 15, 14, 19, 18, 17 of connector G338 and ground

(o) »
(S

Check spark plugs and pawer unit

Hestwre the continuity of the winng and if necessary
replace the ignition coil relative to the faulty ine

183

End of test




MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM g -

CHECK COMMUNICATION LINES BETWEEN ELECTRONIC AUTOMATIC GEARBOX| TESTT

TEST STEFS RESULTS REMEDY

T TSIGNALS CHECK
I | GotostepTa

- Start up engine and rmaintain it at approx 2000 r.p.m.
- Using aoscilloscope, check that on the coupling G336

there are the following signals which conferm to the @
|

relative forms of the characteristic waves: Go to step T2
* pin D of G336 r.pm. (%)

+ pin B of G33&: throttle angle {7}
+ pin A of G336, engine load (%)

{*) See drawings in this page

S
i

|
[
. R
T
A
o ST
T =
i S

AELETARS AFEZTAKL

.. signal throttle signal approx. 80%

—

[—— 'y
_—
P —
Ny
-
I
1

throttle signal approx. 20% angine load signal

{Cont.
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

1E54

CHECK COMMUNICATION LINES BETWEEN ELECTRONIC AUTOMATIC GEARBOX TESTT

TEST STEPS RESULTS REMEDY
T2 | SIGNALS CHECK
P | Restore the defective wiring
- Disconnect the control unit 511

- Using an oscilloscope, check that at the connectars of

the control unit S11 there are the following signals @,
>

which conform to the form of the characteristic waves: Replace the control unit $11

» pin1of 811 rp.m (%)
+ pin 11 of §11. throttie angle {*)
= pin 3 of 511; engine load {*)

= Receonnect the control unit $11

{*) See drawings in this page

N RERERR

AFB2TAK: AFEATAHY

t.e.m. signat throtile signafl approx. 80%

—
F
T——
e
A ——
Dl e
——
(

AFBEFAK

throttle signal aporox. 20% engine load signaf

(Contd
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

CHECK COMMUNICATION LINES BETWEEMN ELECTRONIC AUTOMATIC GEARBOX

TEST STEPS

RESULTS

REMEDY

T3 | TORQUE RECUCTION SIGMNAL CHECK

- Wsing an oscilloscope, check, whilst the vehicle is
running, that at pin 64 of the Motronic control unit 511
a ground signal arrives for every ratio change

() »
(of»

Replace the control unit $11

Go to step T4

T4 | WIRING CHECK

- Disconnect the cantrol unit 11

- Check the continuity and insulation of the connection
betwean pin 32 of connector of control unit of electron-
ic automatic gearbox NG8 and pin 64 of Motronic
contrel unit S11

- Reconnect the control unit 11

(o) »
(kS >

Electronic Autornatic Gearbox creuits faulty

Restore the efficiency of the wiring, through coupling
G336, pin C
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End of test




MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

N=E

E.G.R. CONTROL SOLENOID VALVE FAULY

TEST U

TEST STEPS

RESULTS

REMELDY

NOTE: Crank the enging

U | VOLTAGE CHECK

- Connect:
* yoltmeter {-) lead o known, good ground.
+ yoltmeter (+) lead to solenocid valve L46 (HZL wire)
Meter reads 1247

Go to step U2

Fepair wiring between solenod vakve LG and pin 87 of
relay 512b

Uz | ISOLAMENTC CHECK

- Check far an open circuit [resistance = «) across
solanoid valve L46 (LT BLU-WHT wire} and a good
ground

Go to step U3

Restora wiring insulation to ground across Lag {LT BLU-
WHT wire) and ground

u3 | FUNCTIONAL CHECK

- Connect the solenoid valve LA6 (LT BLU-WHT wire)to
graund.
Does the minimum rop.m. becoma irregular?

Go o step U4

Replace solenod valve LA6

ua | CONTINUITY CHECK

- Check for continuity across pin 37 of contral unit §11
and solenoid valve L46 (LT BELU-WHT wire)

Replace contral unit 311

Repair wiring
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

y(=0=

E.G.R. GAS DELIVERY VALVE FAULY

TESTV

TEST STEPS

RESULTS

REMELY

V1 | YOLTAGE CHECK

- Connect:
+ voltmeter (+) lead 1o known +12V
= valimeter (-) lead to pin 2 of sensor $56
feter reads 12V7

| Golostep V3
@/h Go to step W2

V2 | VOLTAGE CHECK

- Move voltmeter (-} lead to graund G131
Meter reads 127

V3 | FUNCTIONAL CHECK

- Disconnect sensor S56

- Plaee the sensorin anoven and check for a resistance
variation acrass pin 1 and 2 of the sensor in relation to
the temperature varation as shown in table balow:

i temperature resistance (K0)
50°C (122°F) 635+ 77 |

100°C {(212°F) | 853+ 8.8
200°C (392°F) | 5.1 L0.61

V4 | CONTINWTY CHECK

- Checkforwiring continuity across pin 63 of control unit
511 and pin 1 of sensor 556

@ P | Replace contrel unit $11

Repair wiring

P | Repair wiring betwen pin 2 of senscr LS6 and ground
G131

/@/F Hepair ground G131

@ P | Gotostep V4
/@/P Replace sensar 556
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MOTRGNIC M1.7 INJECTION AND IGNITION SYSTEM

NO POWER SUPPLY TO AIR PUMP RELAY

TESTW

TEST STEPS

RESULTS

REMEDY

NOTE: turnigrition key to "BUN" position.

W1 | VOLTAGE CHECK

- Cannect;
= voltmeter (-} lead to known geod ground
= yoltmeter (+) lead to pin 86 of relay 554
Meter reads 12V7

Goto step W2

Hepair wiring between pin 86 of relay 354 and pin 1 of
connecior G154

W2 | VOLTAGE CHECK

- Crank the engine with a coolant tempearature ranging
between -8°C (46.5°F) and +40°C (104°F)

- Move voltmeter (-} lead to pin 85 of relay 854
Meater reads 12 for 1.5 minutes after cranking?

Replace relay 554

GO o step W3

W3 | CONTIMUITY CHECK

- Check for continuity across pin 85 of relay S84 and pin
18 of contral unit 511

Replace control unit 511

Hepair wiring
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

DURING CRANKING, WITH ENGINE COOLANT TEMPERATURE RANGING BETWEEN
-8°C (46.5°F) and +40°C (104°F), THE AIR PUMP DOES NOT START

TEST STEPS

RESULTS

REMEDY

X1 FUSE CHECK

- Check fuse (30A) of relay $54

(o) »
[

Go to step X2

Heplace fuse

X2

VOLTAGE CHECK

- Coennect:
* woltmeter {-) lead to known good ground
= ynltmeter {+) lead to pin 30 of relay 554
Meter reads 12V7

(o) »
[

Go to step X3

Fepair wiring betwen pin 30 of relay 584 and circuil board
GE56

X3 | VOLTAGE CHECK

- Move voltmeter {-] lead to pump S53 (BLK wirg)
Meter reads 12V'7?

(<) »
(o»

Go to step X5

G0 o step X4

X4 | VOLTAGE CHECK

- Move voltmater (-} lead to ground G131
Meter reads 127

(o) »
(L

Hepair wiring between pump 553 (BLK wire) an ground
G131

Repair ground G131

X5 | VOLTAGE CHECK

- Crank the engine with a coclant temperature ranging
between -8°C (46.5°F) and +40°C {104°F)

- Move voltmeter (+) lead to pump 553 (WHT-BLK wirs)
Meter reads 12V for 1.5 minutes after cranking?

(o) »
[

Replace pump 553

Go o step X6

X6

CONTINUITY CHECK

-- Check for continuity across pin 87 of relay $54 and
pump 353 (WHT-BLE wire)

(o) »
[

Replace relay $54

Hepair wiring
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MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

=

CLOSED

THE AIR PUMP IS WORKING BUT THE 3-WAY PIRBURG SOLENOID VALVE REMAINS

TESTY

TEST STEPS

RESULTS

REMEDY

Y1 FUSE CHECK

- Conneat:
* voltmater (+) lead to known +12V
= voltmeter {-) lead to solencid valve S55 (LT BLU-
RED wirg)
Meter reads 1247

(o) »
(o »

Goto step ¥3

G0 e step Y2

¥2 | VOLTAGE CHECK

- Move voltmeter {-) lead to ground G131
Mater reads 1247

(o) »
(o>

Repair wiring betwen solenaoid vailve S55 (LT BLU-RED
wire} and ground G131

Hepair ground

¥3 | VOLTAGE CHECK

- Crank the engine with a coolant temperature ranging
between -8°C (46.5°F) and +40°C (104°F)

- Move voltmeter [+ lead to solenoid vaive S55 (GRN-
BLK wire)
Meter reads 12V tor 1.5 minutas after cranking?

(0 »
[

Replace salencid valve 555

Go to step ¥4

¥4 | CONTINUITY CHECK

- Check for continuity across pin B7a of relay $54 and
solenoid valve 555 (GRMN-BLK wirg)

(o) »
(S

191

Replace relay 554

Hepair wiring




MOTRONIC M1.7 INJECTION AND IGNITION SYSTEM

=

CLOSED

THE AIR PUMP IS WORKING BUT THE 3-WAY PIRBURG SOLENOID VALVE REMAINS

TESTY

TEST STEPS

RESULTS

REMEDY

Y1 FUSE CHECK

- Conneat:
* voltmater (+) lead to known +12V
= voltmeter {-) lead to solencid valve S55 (LT BLU-
RED wirg)
Meter reads 1247

(o) »
(o »

Goto step ¥3

G0 e step Y2

¥2 | VOLTAGE CHECK

- Move voltmeter {-) lead to ground G131
Mater reads 1247

(o) »
(o>

Repair wiring betwen solenaoid vailve S55 (LT BLU-RED
wire} and ground G131

Hepair ground

¥3 | VOLTAGE CHECK

- Crank the engine with a coolant temperature ranging
between -8°C (46.5°F) and +40°C (104°F)

- Move voltmeter [+ lead to solenoid vaive S55 (GRN-
BLK wire)
Meter reads 12V tor 1.5 minutas after cranking?

(0 »
[

Replace salencid valve 555

Go to step ¥4

¥4 | CONTINUITY CHECK

- Check for continuity across pin B7a of relay $54 and
solenoid valve 555 (GRMN-BLK wirg)

(o) »
(S

191

Replace relay 554

Hepair wiring




