MULTIPORT On-Vehicle Inspection of MFI
FUEL INJECTION ~ Components 13A-85
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OPERATION

o The volume air flow sensor located in the air cleaner converts the engine intake air volume into
a pulse signal of frequency proportional to the air volume and inputs it to the engine control module,
which then computes the fuel injection rate, etc. based on the input signal.

e The volume air flow sensor power is supplied from the MFI relay to the volume air flow sensor and
is grounded in the engine control module. The volume air flow sensor generates a pulse signal as

it repeatedly opens and closes between the 5 V voltage supplied from the engine control module
and ground.

TROUBLESHOOTING HINTS

Hint 1: If the engine stalls occasionally, crank the engine and shake the volume air flow sensor harness.
If the engine stalls, poor contact of the volume air flow sensor connector is suspected.
Hint 2: If the volume air flow sensor output frequency is other than 0 when the ignition switch is turned
on (but not starting the engine), faulty volume air flow sensor or engine control module is suspected.
Hint 3: If the engine can be run idle even though the volume air flow sensor output frequency is out
of specification, troubles are often found in other than the volume air flow sensor itself.
[Examples]
(1) Disturbed volume air flow in the air flow sensor
(Disconnected air duct, clogged air cleaner element)

(2) Poor combustion in the cylinder

(Faulty ignition plug, ignition coil, injector, incorrect compression pressure, efc.)
(3) Air leaking into the intake manifold through gap of gasket, etc.
(4) Loose EGR valve seat
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INSPECTION

Using Scan Tool
<Volume Air Flow Sensor>

Neutral

Function ltem No. | Data display Check condition Engine state ‘ Standard value
Data reading | 12 Sensor air | ¢ Engine coolant | 700 rpm (Idle) 22-48 Hz
volume temperature: 80
(frequency) to ?’5°C (176 to
203" F) 2,000 rpm 50-90 <Non turbo>
e Lights and acces- 68—108 <Turbos-
sories: OFF
e Transaxle: Neu-
tral (P range for . .
vehicle with A/T) Racing Frequency  increases
e Steering wheel: with racing

NOTE

When the vehicle is new [within initial operation of about 500 km (300 miles)], the volume air flow sensor output
frequency may be about 10% higher.

<Volume Air Flow Sensor Reset Signal>

Function Item No. | Data display Check conditions Engine conditions Standard value
Data list 34 Reset signall ® Engine warm up 700 rpm (Idle) ON
condition
2,000 rpm OFF
<Volumetric Efficiency>
Function Item No. | Data display Check condition Engine state Standard value
Data list 37 Volumetric ® Engine coolant tem- | 700 rpm (idle) 15-35%
efficiency perature: 80t0 95°C
(176 to 203°F)
e Lights, electric cool- -
ing fan and accesso- 2,000 rpm 15-35%
ry operation; OFF
e Transaxle: Neutral Raci -
i acin requenc in-
‘(Ai;ﬂ:azg/;_;_a)for vehicle 9 cregses \yvith ré%_—
e Steering  wheel: ing
Neutral

Regular waveform

Z03A0203

Using Oscilloscope

(1) Run the engine at idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.
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HARNESS INSPECTION

1 Measure the power supply volt-
——1 A Harness side E age.
connector § O e Connector: Disconnected 2
00000000 @ e Ignition switch: ON -T>
Battery voltage Repair the
RO eN O harness
] % —> (A4 - Con-
trol relay) or
check the
hy control
27FU0655 re|ay.
2 Measure the terminal voltage.
o T S 1 e Connector: Disconnected
[ eX X eXsXaXaX 2) 1) g o e Ignition switch: ON
A Harness side ] N 48-52V —> (3
connector
Repair the
% —+> harness.
’ (A3-70)
Z7Fl.l0=656
3 A Harness side Check for continuity of the ground
connector circuit.
00060000 e Connector: Disconnected
—_—>
Repair the
% -——> harness.
(A5-72)
Z7FU0657
4 Engine control | Check for c;)lntinuity betweeg trr:e
A H il module har- | volume air flow sensor and the
connector . (-'})\% ] 2;?;:&“; engine control unit.
Ly ® Volume air flow sensor con- —_
TS ] nector: Disconnected
e Engine control module con-
nector: Disconnected Repair the
% -——3» harness.
| (A7-19)
T TZ7FU0745
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INTAKE AIR TEMPERATURE SENSOR
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OPERATION
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connector

09906000
Volume air flow
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temperature
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72

Engine control
52 module
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i

5v

TFU1578

e The intake air temperature sensor converts the engine intake air temperature into a voltage and
inputs it to the engine control module, which then corrects the fuel injection rate, etc. based on the

input signal.

e The 5V power in the engine control module is supplied via a resistor in the module to the intake
air temperature sensor. Via the sensor which is a kind of resistor, it is grounded in the engine control
module. The intake air temperature sensor resistor has the characteristic of decreasing its resistance
decreases as the intake air temperature rises.

e The intake air temperature sensor terminal voltage increases or decreases as the sensor resistance
increases or decreases. Therefore, the intake air temperature sensor terminal voltage changes with

the intake air temperature, decreasing as the temperature rises.

TROUBLESHOOTING HINTS

The intake air temperature sensor senses the intake air temperature in the air cleaner so that it may
indicate a temperature different from outside temperature depending on engine operating state.
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INSPECTION
Using Scan Tool
Function ltem No. | Data display Check condition Intake air temperature Standard value
Data reading| 13 Sensor tem- | Ignition switch: ON or |At —20°C (-4°F) -20°C
perature engine running

At 0°C (32°F) 0°C
At 20°C (68°F) 20°C
At 40°C (104°F) 40°C
At 80°C (176°F) 80°C

HARNESS INSPECTION

Check for continuity of the ground
circuit.

e Connector: Disconnected
—> | 2

Repair the
% —=3» harness.
(A5-72)

1 A Harness side
connector

00000000

¢

Z7FU0657
A Harness side M -
2 connector ] ageeafsure the power supply volt
[ 8X 7X X 5X4X3X2X1) CI e Ignition switch: ON
=7 e Connector: Disconnected —> A
O 45-49V
Repair the
J I —=> harness.
A ’ (A6-~52)
Z7FU0660

SENSOR INSPECTION

(1) Disconnect the volume air flow sensor connectors.
(2) Measure resistance between terminals (5) and (6).

Volume air flow sensor
side connector

= Temperature [°C(°F})] Resistance (k)
0 (32) 6.0
20 (68) 2.7
80 (176) 0.4

Z7TFU0661
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Intake air
temperature

drier.

(3) Measure resistance while heating the sensor using a hair

Temperature [°C (°F)]

Resistance (kQ)

Higher

Smaller

Z7FU0662

air flow sensor assembly.

I TSB Revision

(4) If resistance does not decrease as heat increases or
the resistance remains unchanged, replace the volume
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BAROMETRIC PRESSURE SENSOR
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OPERATION

e The barometric pressure sensor converts the barometric pressure into a voltage and inputs it to
the engine control module, which then corrects the fuel injection, rate, etc. based on the input signal.

e The 5V power in the engine control module is supplied to the barometric pressure sensor. Through
the circuit in the sensor, it is grounded in the engine control module.

e The barometric pressure sensor output voltage which is proportional to the barometric pressure (absolute
pressure) is supplied to the engine control module.

-
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TROUBLESHOOTING HINTS

Hint 1: If the barometric pressure sensor is faulty, poor driveability is caused at high altitude, in particular.

Hint 2: If the pressure indication of the barometric pressure sensor drops significantly during high speed
driving, check the air cleaner for clogging.

\J’\

INSPECTION
Using Scan Tool

At 600 m (1,969 ft.)

Function Item No. | Data display Check condition Altitude Standard value
Data reading 25 Sensor Ignition switch: ON At0Om (0 ft.) 101 kPa (760 mmHg)
pressure

95 kPa (710 mmHg)

At 1,200 m (3,937 ft.)

88 kPa (660 mmHg)

At 1,800 m (5,906 ft.)

81 kPa (610 mmHg)

HARNESS INSPECTION

1 A Harness side
connector

06000000

Check for continuity of the ground
circuit.

® Connector: Disconnected

-—-> 2

Repair the

% —>» harness.
) (A5-72)

000060000
A Harness side
connector .

27FU0665

Measure the power supply volt-
age of the barometric pressure
Sensor.

e Connector: Disconnected
o |gnition switch: ON

4.8-5.2V

oK —> [3

Repair the

% —>» harness.
(Al -61)

3| A Harness side

Engine control

Check for an open-circuit, or a

module har- | short-circui d bet
—  connector . short-circuit to ground between ,
I ggﬁrﬁesclgo? the engine control module and the
L 8X 76X 5X4X3)X2X1) barometric pressure sensor. —>
® Volume air flow sensor con-
nector: Disconnected
e Engine control module con- Repair the
nector: Disconnected % —+> harness.
(A2-65)
T Z7Fuosss
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