ELECTRIC SYSTEM DIAGNOSIS 5 5 26

= G 97 ~ Air conditioner

Wiring diagram (3.0 V6 24v engine)
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ELECTRIC SYSTEM DIAGNOSIS
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Air conditioner 55'26

ENGINE COOLING FAN/S CON-
TROL

2.0 T.S. 16v engine

Two fans P2a and P2b provide the necessary ventila-
tion of the air for cooling the engine radiator and the
conditioner system condenser.

N.B.: the two fans are in parallel and are therefore
always operated together, always following the same
logic:

The two fans are always supplied by battery current
via the line protected by wander fuse G254, they are
operated by an earth command signal: this signal
arrives directly (2nd speed) or through the additional
resistances 022a and 022b (1st speed), fitted with a
safety thermal fuse.

The M2.10.4 injection - ignition control unit handles
the control of the engine coolant and air conditioning
system fluid fans.

PA497200000007 -18 -

This way the thermal contact usually located on the
radiator has been eliminated. The two speeds of the
fans are operated depending on the engine tempera-
ture, which is detected by the special sensor: a low
"earth" signal leaves pin 26 which commands the 1st
speed relay 199, and a "low" {earth) signal leaves pin
25 which commands the 2nd speed relay 1100.

Akso pressure switch Q20 sends special signals to the
control unit for engaging the fans if the pressure of the
coolant fluid in the circuit exceeds determinate values:

—over 15 bar appr. the signal is sent to pin 44 for
engaging 1st speed;

— over 20 bar appr. to pin 43 for 2nd speed.

The "key-operated" voltage (line protected by fus F4
of G1) supplies the coil of relays 199 and 1100; which
are operated by the above-mentioned earth signals.
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ELECTRIC SYSTEM DIAGNOSIS
Air conditioner

55.26

Wiring diagram (2.0 T.S. 16v engine)
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Air conditioner

ELECTRIC SYSTEM DIAGNOSIS

Fptialen = (L '97

4-1997

gy bubigi

-20 -

Green fuseholder
Black fuse holder

Yellow base

LOCATION OF COMPONENTS (3.0 V6 and 2.0 V6 TB)
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ELECTRIC SYSTEM DIAGNOSIS 5 5 26

o v 97 Air conditioner

LOCATION OF COMPONENTS (3.0 V6 24v engine)

(%) Yellow base ) Black fuse holder
(ee) Black base ") Green fuse holder

(eee) White base
(ewee) Grey base

PA497200000007 -21- 4-1997



55.26

Air conditioner

ELECTRIC SYSTEM DIAGNOSIS

Green fuseholder
Black fuseholder

(*)
™)

Yellow base
Black base

LOCATION OF COMPONENTS (2.0 TS 16v engine)

(eee) Grey base

T ptaten = L 97

(*)
(o)
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ELECTRIC SYSTEM DIAGNOSIS 5 5 26

o Gl 97 Air conditioner

FAULT-FINDING TABLE

NOTE:
In order to make it easier to understand, the fault-finding table for the air conditioner has been subdivided into

three sections which refer to the three functions also described separately in the wiring diagrams:
- Heating, ventilation and recirculation
— Compressor control

— Engine fan/s control

Heating, ventilation and recirculation fan

Component to be checked

Fault
F13 (G255Q39X QDXQ15X @5 X Q4 X Q2D Qes)Fea(Feb
(*) ' (1|
Fan cutting in o . ) )
Fan cutting in at diffferent speed . .
Fan cutting in at 1st speed with the . o o
compressor on
Recirculation function o . o
Heating & ventilation control panel . .
lighting

(1) It is possible to change the single bulbs with bulb holders
(*) 3.0 V6 24v only

Compressor control

Component to be checked
Fault
(Q3XQ65) F17 | F13 Q12X Qo X Q22X Q32X Qe QaX@ed|E D
") () (*")
Compressor cutting in (in all circumstances) | © | » [ ¢ | o | » s e | e |||
Compressor cutting in (only in certain o | o .
circumstances) ()

) 3.0 V6 24v only

**) 2.0TS 16vonly

(*** 3.0vV6and2.0V6TB

(*) You are reminded that the compressor is cut out by the system logic under the following conditions:
— coolant fluid pressure > 28 bar apptr.; il
- coolant fluid pressure < 2.5 bar appr. (circuit drained);
— coolant temperature > 160°C (only for 2.0 T.S. 16v engine);

This is also determined by the logic of the ignition/injection control unit (see the corresponding sections).
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ELECTRIC SYSTEM DIAGNOSIS 5 5 26

= Gy 97 Air conditioner

Engine cooling fan/s control

Component to be checked

Fault :
e = BIGIRT 2Ll 8 o SR N

Fan/s cutting in (in all circum- o | o . .
stances)

Fan/s cutting in at two different . . . o ‘o
speeds (only one speed work-

ing)

Fan/s cutting in due to high en- o | o
gine temp. (at two speeds)

Fan cutting in due to high cool- ' .
ant fluid pressure (at two
speeds)

W) 3.0 V6, 3.0 V6 24v and 2.0 V6 TB engine
") 2.0 TS 16v engine
(*™) 3.0 V6 24v except

CHECKING COMPONENTS
Heating and ventilation fan

SPECIFICATIONS

Nominal voltage 12V

T

Speed at 12V/25°C in free air

+200
3400 = rpm

! k|l with impeller and support
\
,\—%‘—- S Power output at 12V/25°C at 90 W
i l the above speed
ﬁ,‘ Direction of motor rotation leftwards impelier
side

Check the contacts corresponding to the different positions
of the knob.
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ELECTRIC SYSTEM DIAGNOSIS 5 5 26

DﬂV ‘97 Air conditioner

Two-level thermal contact @
(6 cylinder engines)

SPECIFICATIONS
1. level:
contact closes 92+2°C
contact opens 87+2°C
2. level:
contact closes 97 +2°C
contact opens 92+2°C
SPECIFICATIONS
resistance 0.18 £ 10%Q
thermal fuse cut in 126 °C

PA497200000007 -27 - 4-1997
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ELECTRIC SYSTEM DIAGNOSIS

Air conditioner 5 5'26

Engine fan delaying device

(6 cylinder engines)

85"

87

30 86

SPECIFICATIONS

i
i
|
AL |
A = pin P: earth signal 1 i )
B = output pin 30: 1st speed o 1 ;
C = output pin 86: 2nd speed 8 _ ! I I §

Operating diagram

4-level pressure switch (only for 2.0 TS 16v engine)

pin 1and 2 1st and 4th level

pin 3 2nd level
pin 4 earth

pin 5 N.C.
piné 3rd level

PA497200000007

SPECIFICATIONS

1st level:

contact opens 2.45 + 0.35 bar

contact closes max 3.5 bar

2nd level:

contact closes 15+ 1 bar

contact opens 11 +£2 bar

3rd level:

contact closes 20 + 1.2 bar

contact opens 16 £ 2.2 bar

4th level:

contact opens 28 £ 2 bar

contact closes 22 + 4 bar
-28 - 4-1997



ELECTRIC SYSTEM DIAGNOSIS 5 5 26

e Gy 97 Air conditioner

Heating & ventilation fan speed adjustment coil :

SPECIFICATIONS

Section Total fan
crossed resistance speed

4-1 29Q 1st

3-1 08Q 2nd

2-1 0.3Q 3rd

none - 4th

Thermal contact cut-in temperature 90 £ 5°C

SPECIFICATIONS

12 V at pin 1 and 0 V at pin 2 = counter-clockwise
rotation of output shaft

12 V at pin 3 and 0 V at pin 2 = clockwise rotation of
output shaft

Compressor electromagnetic joint

SPECIFICATIONS
Supply voitage 12V

6 cylinder engines 2.0TS. 16v

4 A (6 cylinder)
absorbed current 22A(2.0TS. 16v)

Compressor cutout thermal contact
(only 2.0 T.S. 16v) (T)

contact opens > 160°C

contact closes < 140°C
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= Gy 97 Air conditioner

Minimum and maximum pressure switch (trinary)
(6 cylinder engines)

SPECIFICATIONS
1. level:
contact opens 2.45 + 0.25 bar
contact closes 2.85 +0.50 bar
2. level:
contact closes 15.2 £ 0.98 bar
contact opens 11.28 £ 1.99 bar
3. level:
contact opens 28 £ bar
contact closes ' 22 *4 har

-5
Minimum pressure switch (antifrost)
(for 2.0 T.S. 16v engine)

SPECIFICATIONS
Contact opening pressure 1.8 £ 0.07 bar
Contact closing pressure 3+ 3.5bar

SPECIFICATIONS
Nominal voltage 12V
Max. current absorption 26A
Speed at 12V in free air with 3600 £ 150 rpm
duct (minimum) -
Motor direction of rotation rightwards
(shown on duct) (impeller side)

PA497200000007 -26 - 4-1997



ELECTRIC SYSTEM DIAGNOSIS 5 5 97

= Gy "97 Engine cooling

ENGINE COOLING
(versions with heater)

INDEX

WIRING DIAGRAM . . . . . e e e e 27-2
GENERALDESCRIPTION . . . . . . . e e e e 27-5
FUNCTIONAL DESCRIPTION . . . . . . . . e e e e e 27-5
FAULT-FINDING TABLE . . . . . . e e 27-6
LOCATION OF COMPONENTS . . . . . . . . . e e e 27-7
CHECKING COMPONENTS . . . . . . . e e s s e e e 27-8
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ELECTRIC SYSTEM DIAGNOSIS 5 5 27

Gﬂw 97 Engine cooling

WIRING DIAGRAM (3.0 V6 and 2.0 V6 TB)
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ELECTRIC SYSTEM DIAGNOSIS
Engine cooling

55.27

WIRING DIAGRAM (3.0 V6 24v)
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EﬂV 97 Engine cooling

WIRING DIAGRAM (2.0 TS 16v)
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55.27

Engine cooling

GENERAL DESCRIPTION

A fan helps the radiator to disperse the heat of the
engine coolant, due to a thermometric switch that
detects when the coolant temperature is too high and
furns on the fan at two different speeds: the first one
is operated at a first level of temperature of the cool-
ant; the second is operated at a higher temperature.
N.B. This wiring diagram only refers to cars with
heater: for cars fitted with air conditioner, see the
"engine cooling fan/s control" electric circuit shown in
the "Air Conditioner" section.

FUNCTIONAL DESCRIPTION

The fan P2 is supplied directly with battery voltage via
a special fuse G254 (50A), and is actuated through an
earth at the opposite terminal: if this earth leads
directly from relay 1100 the 2nd speed is activated;
when it leads from relay 199 and crosses the additional
resistance 022, the 1st speed is activated.

in fact, the fan operates at two different speeds,
because of an additional resistance, protected inside
by a thermal fuse which cuts off the electric circuit if
the temperature exceeds approx. 126°C.

3.0V6and 2.0 V6 TB

The signal from the 1stlevel (87-92°C) of the two-level
thermal contact L33 energizes relay 199 - supplied
from the ignition switch by the line of relay I35 and fuse
F4 of G1 - thereby sending an earth signal to the
additional resistance 022 and from this to the fan,
which is operated at the 1st speed.

PA497200000007

Conversely, if the coolant fluid reaches the 2nd level
(92 - 97°C) of thermal contact L33, the earth signal
energizes the coil of relay 1100 - supplied from the
ignition block via relay 1105 directly operating the fan
P2 at 2nd speed.

3.0 V6 24v engine

The signal leading from the 1st level (87-92°C) of the
two-level contact L33 energises relay 199 - which
receives the "key-operated" supply from the line of
fuse F17 of G1 - thereby sending an earth signal to
the additional resistance 022 and from this to the fan,
which is operated at 1st speed. Conversely if the
coolant fluid reaches the 2nd level (92 - 97°C) of
thermal contact L33, the earth signal energises the
coil of relay 1100 - supplied by the line of wander fuse
Q39 (30A) - directly operating the fan P2 at 2nd
speed.

2.0 TS 16v engine

The M2.10.4 injection - ignition control unit also con-
trols the engine coolant fluid cooling fan (thereby
eliminating the thermal contact L33 on the radia-
tor).The two fan speeds are operated, depending on
the engine temperature, detected by the control unit
S11 via the special sensor: a "low" (earth) signal leads
from pin 26 which controls the 1st speed relay 199, and
a "low" (earth signal from pin 25 which controls the
second speed relay 1100; both relays which receive
the key-operated relays are supplied by the line of
fuse F4 of G1.

4-1997



ELECTRIC SYSTEM DIAGNOSIS 55 27

= G 97 Engine cooling

FAULT-FINDING TABLE

Component to be checked

N DT D DT

T
—
I~
T
-~

) ")y ] ¢

Fan (at all times) o o .

—
*
*
*

~—

Fan (fails to start though the fluid . o
temperature is high)

Fan, at 2 different speeds . . . .

) 3.0 V6, 3.0 V6 24v and 2.0 V6 TB engine
() 2.0 TS 16v engine
(™) only 3.0 V6 24v engine
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Engine cooling

55.27

LOCATION OF COMPONENTS

" 3.0 V6, 3.0 V6 24v and 2.0 TB engine
(**) 2.0 TS 16v engine
(***) 3.0 V6 24v only engine

(*) Yellow base

(ee) Black base

(eee) Black fuseholder
(seee) Green fuseholder

PA497200000007 -7-
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o Gy 97 Engine cooling

CHECKING COMPONENTS
Cooling fan

SPECIFICATIONS
Nominal voltage 12V
Max. current absorption 25A
Speed at 12V in free air in 2350 + 150 rpm
duct ‘ (minimum)
Direction of rotation of motor rightwards
(indicated on duct) (impeller side)

Fan two-level thermal contact @ (6 cylinder engines)

SPECIFICATIONS
1st level:
contact closes 92 +2°C
contact opens 87 +2°C
2nd level:
contact closes 97 £ 2°C
contact opens 92+ 2°C
SPECIFICATIONS
resistance 0.18 = 10% Q
thermal fuse cut in 126 °C

PA497200000007 -8- 4-1997
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= G2 97 ALFA ROMEO CODE

ALFA ROMEO CODEpD)

INDEX

GENERALDESCRIPTION . . . . . e e s e 28-2
DESCRIPTION OF COMPONENTS . . . . . . . . ... . o .. 28-3
OPERATION: Anti-theftstrategy . . . . . . . . . . ... ... . ... .. .. .. .... 28-6
PROGRAMMING THEKEYS . . . . . . . . . e 28-10
TRANSPONDER TRANSFERPROCEDURE . . . . . . .. ... ... ... ..... 28-15
WIRING DIAGRAM . . . . . e 28-16
FUNCTIONALDESCRIPTION . . . . . . . e e e 28-20
LOCATION OF COMPONENTS . . . . . . . . e e, 28-21
DIAGNOSIS . . . . e e e e 28-23
RECOVERY PROCEDURES . . . . . . . . . . e s e e e 28-24
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ALFA ROMEO CODE 55-28

GENERAL DESCRIPTION

The car is fitted with an electronic code system (ALFA
ROMEOQO CODE) which inhibits the control of the en-
gine operated by the ignition keys.

Turning the key to the MARCIA position the Engine
Control System Control unit (C.C.M.) requests the
code from the Control unit of the ALFAROMEO CODE
system - Electronic Key Control Unit (C.C.E.). Once it
has received the code, it compares it with the code in
its memory (MASTER CODE).

If the comparison of the code received with the one
memorised is positive the C.C.M proceeds with nor-
mal electronic engine management (starting, ignition,
injection, etc.).

If not, (wrong code, various faults, etc.) the C.C.M.
does not carry out engine management and the car

Electronic key

Ignition lock

"ALFA ROMEO CODE" warning light
Injection failure warning light

ALFA ROMEO CODE
Electronic key control unit

Injection control unit
Code Card
8.  Alfa Romeo Tester

ok wh =

N o

PA497200000007

will not start.

The C.C.M. offers the possibility to start the car without
having received the MASTER CODE by the emer-
gency procedures using the Code Card or the Alfa
Tester (see recovery procedures).

The code transmitted to the engine control system
control unit (allowing over 4 billion combinations) is
computed by an algorithm which makes each trans-
mission between C.C.M. and C.C.E. different from the
previous one. (variable, crypted code).

If the code has not been recognised correctly the
ALFA ROMEO CODE warning light stays on,
together with the injection system failure warning
light.

4-1997
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55.28

ALFA ROMEO CODE

DESCRIPTION OF COMPONENTS

The system comprises the following components:

Keys
The following are supplied:

— An electronic key A: "MASTER" key

—Two main electronic keys B (with Alfa Romeo
badge)

— An electronic service key C (without Alfa Romeo
badge) only to be used when leaving the car in
custody as it is impossible to use it for opening the
luggage compartment and glove box.

The keys contain an electronic circuit called Trans-
ponder, which contains the code which characterises
them; this is transmitted to the Electronic key control
unit (C.C.E.) when the key is turned to the MARCIA
position. Each electronic key possesses its own code,
which must be memorised by the system’s electronic
control unit.

The cars are produced with the codes of the keys
supplied with them already memorised, as described
below: '

— The C.C.E. contains the codes of the two main keys
and the MASTER CODE (code of the master key)

— The C.C.M. only contains the MASTER CODE

it is very important to keep the MASTER key most
carefully, since its code is memorised, through a spe-
cial specific procedure (described later), in the elec-
tronic injection control unit, therefore the two control
units are linked indissolubly.

PA497200000007

If the MASTER key goes astray or is damaged, further
memorising procedures of new keys will not be
possible; without the MASTER key in the event of a
failure to the C.C.E. it will be necessary to change the
C.C.E. and the C.C.M.

The user is advised to keep the MASTER key in a
safe place outside the car. In fact, it serves as an
"access key" for memorising further codes (keys).
The MASTER key should only be used when need-
ing to memorise new keys.

The Transponder inside the key comprises a minute
integrated circuit (which contains the code), and a coil
(which supplies the integrated circuit and transmits
the code).

in the main keys, the Transponder is inserted in an
accessible manner, while the MASTER key has the
possibility to transfer the component to another MAS-
TER key, if the need arises (for example if the ignition
lock needs replacing). '

The MASTER key is proof of the ownership of the car:
it must therefore be present (together with the Code
Card), when the car is sold.

Aerial

The aerial is a loop coil which is wound round the
ignition lock and is connected to the C.C.E. by a
specific connector (see figure) The purpose of the
aerial is firstly to supply the transponder so that it can
send the code and secondly to receive the Transpon-
der signal.

1. Transponder
2.  aerial
3.  ignition lock

4-1997
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ALFA ROMEO CODE 55-28

Electronic Key Control unit (C.C.E.)

The C.C.E. is located above the fusebox; it is inter-
faced with the car via two connectors: B (3-way) and
A (8-way) and it has the following functions:

— It detects rotation of the key in the ignition switch to
the MARCIA position

- It emits an electromagnetic field to give power and
activate the Transponder of the key

— It receives and computes the secret code sent by
the key

CONNECTOR A

pin 1:N.C.

pin 2: warning light signat

pin 3:direct supply

pin 4:earth

pin 5:diagnosis line K

pin 6:serial line towards the C.C.M.
pin 7:signal for outside relay (N.C.)
pin 8:key-operated supply

PA497200000007

— It manages the serial line (one wire) with the Mo-
tronic injection control unit

— It manages the special diagnosis warning light on
the instrument cluster

— It memorises up to 8 secret codes, one of which is
the MASTER CODE

— It recognises connection with the Alfa Tester and
allows the use of the serial line for diagnosis

CONNECTOR B

pin 1:aerial signal
pin 2:N.C.

pin 3:aerial earth

4-1997







































































































































































































































