DTC P0102

CIRCUIT DESCRIPTION

The mass air flow (MAF) sensor is an air flow meter that measures the amount of air entering the engine. The powertrain control
module (PCM) uses the MAF sensor signal to provide the correct fuel delivery for all engine speeds and loads. A small quantity of air
entering the engine indicates a deceleration or idle condition. A large quantity of air entering the engine indicates an acceleration or
high load condition. The MAF sensor has the following circuits:

e Anignition 1 voltage circuit
e A ground circuit
e  Asignal circuit

The PCM applies a voltage to the sensor on the signal circuit. The sensor uses the voltage to produce a frequency based on inlet air
flow through the sensor bore. The frequency varies within a range of near 2,000 Hertz at idle to near 11,500 Hertz at maximum engine
load. If the PCM detects a frequency signal less than the possible range of a correctly operating MAF sensor DTC P0102 sets.

DTC DESCRIPTOR
This diagnostic procedure supports the following DTC:
DTC P0102 Mass Air Flow (MAF) Sensor Circuit Low Frequency

CONDITIONS FOR RUNNING THE DTC

The engine is running for more than 2 seconds .

The engine speed is more than 400 RPM .

The ignition 1 signal is more than 8 volts .

The above conditions are met for more than 1 second .

DTC P0102 runs continuously when the above conditions are met.

CONDITIONS FOR SETTING THE DTC
The PCM detects that the MAF sensor frequency signal is less than 1,200 Hz . for more than 0.6 seconds .

ACTION TAKEN WHEN THE DTC SETS

e The control module illuminates the malfunction indicator lamp (MIL) on the second consecutive ignition cycle that the
diagnostic runs and fails.

e The control module records the operating conditions at the time the diagnostic fails. The first time the diagnostic fails, the
control module stores this information in the Failure Records. If the diagnostic reports a failure on the second consecutive
ignition cycle, the control module records the operating conditions at the time of the failure. The control module writes the
operating conditions to the Freeze Frame and updates the Failure Records.

CONDITIONS FOR CLEARING THE MIL/DTC

e The control module turns OFF the malfunction indicator lamp (MIL) after 3 consecutive ignition cycles that the diagnostic runs
and does not fail.

e Acurrent DTC, Last Test Failed, clears when the diagnostic runs and passes.

e Anhistory DTC clears after 40 consecutive warm-up cycles, if no failures are reported by this or any other emission related
diagnostic.

e Clear the MIL and the DTC with a scan tool.

DIAGNOSTIC AIDS

Inspect the harness of the MAF sensor to verify that it is not routed too close to the following components:

The secondary ignition wires or coils

Any solenoids

Any relays

Any motors

Inspect for any contamination or debris on the sensing elements of the MAF sensor.

A wide open throttle acceleration from a stop should cause the MAF sensor parameter on the scan tool to increase rapidly.
This increase should be from 7-12 g/s at idle to 200 g/s or more at the time of the 1-2 shift. If the increase is not observed,
inspect for a restriction in the induction system or the exhaust system.

e A high resistance of 15 ohms or more on the ignition 1 voltage circuit may cause this DTC to set. A high resistance may cause
a driveability concern before this DTC sets.
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e A high resistance of 15 ohms or more on the ground circuit of the MAF sensor may cause this DTC to set. A high resistance
may cause a driveability concern before this DTC sets.

If the condition is intermittent, refer to Intermittent Conditions. See: Initial Inspection and Diagnostic Overview\Diagnostic
Strategies\Intermittent Conditions

TEST DESCRIPTION

Step Action ‘Values fes No
[ yous perform the Diagnestic System Check = Wehicle? G0t
1 — Systern Check -

Go to Step 2 ‘Vehicle

1. Start the engine
2. Obsende the MAF Sensor parameter with & scan ool

2 1,200 Hz
Is the MAF Sensor parametar less than the specified valua? Go to Step 4 Go to Step 2
1. Observe the Freeze FramaFailure Records for this
oTC.

2. Tum OFF the ignition for 30 seconds.

3. Btarl the engine

4. Operate the vehicle within the Conditions for Running
3 the DTC. You mey also operate the wehicle within the -
condibons that you observed from the Freeze
FramaefFailure Records.

Go to Diagnostic
Did the OTC fail this ignition? Go to Step 4 Aids
1. Observe the MAF Sengor parameter with a scan ool
2. Mowe the hamess and the connector of the mass air
flow (MAF Mintake air temperature (IAT) sensor.

[Coes the moverment of the harmess of the connector affect the
MAF Sensor parameter? Go to Step 20 Goto Step 5

1. Tum OFF the ignition.
2. Inspect for the following conditions

o Aresticted or collapsed air intake duct

a A misaligned air intake duct

o Adirty or detericrating air filter alement

o Any objects blocking the air inlet screen of
8 the MAFIAT sensor -
@  Anywater intrusion in the Induction System
o Any contaminaton or debris on the sensing

elamants of the MAF sensar

Drid you find and correct the condition? &0 to Step 28 Go to Step B

Ingpaect he fuge in the ignitien 1 voltage cireult of the MAF
S&nsor,

I5 the fuse opan? 50 to Step 14 GotoStep 7

1. Tum OH the ignition, with the engine OFF,

2. Measure the battery voltage with a DMM.

3. Disconnact the MAF/IAT sansor,

4, Connect @ best lamg between the ignition 1 voltage
5

circuit of the MAF sensor and a good ground B+
Connect the DMM to the probe of the test lamp and a
good ground.

|5 the voltage within 0.5 volts of the specified value? Go to Step 8 Go to Step 21
Important

All electrical components and accessories must be turned
OFF.

& 1. Tum OFF the ignition for 60 seconds to allow the Sahm
control modules to power down.

2. Measure the resistance from the ground circuit of the
MAF sensor o a good ground with a DMM

Is the resistance less than the specified value? Go to Step 9 Go to Step 22
Steps 1-8
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Step Action Values feos No
1. Tum OM the ignition, with the engine OFF,
2. Measure the woltage from the signal circuit of the MAF
a9 sansor to @ good ground with 8 DMB. 4 B-5 7
Is the vaoltage within the specified range? Go to Step 10 o to Step 13
1. Connect a 3-amp fused jumpsr wire betwaen the
signal eircuit of the MAF sensor and & good ground
2. Important
Running the engine with the MAFIAT sensor
10 disconnected may also set DTC PO113,
Start the angine.
3 Observe the DTS Information with & scan tool,
Do any addibonal DTOS sel? Go o Step 24 =0 o Shep 11
1. Tum OFF the ignition.
2. Connect the voltage supply and ground the black lead
of he J 3022 Varable Signal Genarator 1o the
wehicle
3. Connect the red lead of the J 38522 to the signal
circuit of the MAF sensar.
11 4. Setthe Duty Cyche switch of the J 38522 to Mermal. 4,850-5025 Hz
2. Selthe Fregquency switch of the J 38522 o S K,
&, Setthe Signal switch of the J 38522 t0 5V
7. Gtart the engine and allow it to idle.
8 Observe the MAF Sensor paramater with a scan tooel
Is the MAF Sensor pargmeter within the specified range? 3o to Step 12 Go to Step 15
1. Important
#An abnormal resistance on the signal circuit will
disable the MAF sensor frequency before the
valtage starts to drop out of the correct parameter
of 4.8-5.2 volts,
12 N —
Turm QFF the ignition.
2. Disconnect the powertrain control module (PCM).
3. Tast tha MAF sensor signal circuit for a high
resistance and for a short to the AT signal circuit.
Did you find and correct the condition? Go to Step 28 Go to Step 18
13 |ls the voltage less than the specifed value? 4.8V Go o Slep 15 o to Step 16
Important:
The ignition 1 voltage cireult of the MAF sensor ks spliced
14 to other components of the wehicle.
Test the gnition 1 voltage circuit for @ short to ground,
Did you find and cormect the condition? 50 to Step 28 —

Steps 9-14




Step

Action

Values

fes

No

15

1. Tum OFF the igniticn
2. Disconnact the PCR.
3. Test the signal circuit between the PCM and the MAF
sansor for the following condiions
o A hlgh Pl 1 e
o An open circuit
o Ashort to ground

D you find and correct the condition’?

Go o Step 28

Goto Step 17

16

Important:

Disconnecting the PCM connectors may eliminate the
short to voltage if the signal circuit is shorted to another
PCM circuit.

Tum OFF the ignition

Disconnect the PCRM.

Turn GM the ignition, with the engine OFF.

Measure the woltage from the signal eireuil of the MAFE
sensar to & good ground with a DMM

P b=

|5 the voltage mare than the specified value?

aw

G0 o Step 23

G0l Step 17

17

Measure the resistance from the signal circuit of the MAF
sensor fo all other circuits at both PCM connectors with a
[T

Is the resistance less than the specified value?

= ohim

o to Step 25

Go to Step 18

18

Tesd for an intermittent and for a poor connection at the MAF
sensor, Refer to Testing for Intermittent Conditions and Poor
Connections and Connector Repairs

Did you find and corfect the condition?

Go o Step 28

Goto Step 26

19

Test for an intermittert and for & poor connection at the PCM.
Refar to Testing for Intermittent Conditions and Poor
Connections and Connector Repairs

Did you find and cormect the condition?

Go o Step 28

Goto Step 27

20

RE'FIEII" the wanng or the connector as neaded

Did you complata the repair?

G0 1o Step 28

21

Repair the high resistance or the open in the MAF sensor
ignition 1 voltage circuit

Did you complete the repair?

Go o Step 28

22

Repair the high resistance or the open in the MAF sensor
ground circui

Did you complata the repair?

Go o Step 28

23

Repair the shart to voltage in the MAF sensor signal circuit

Did you complata the repair?

Go o Step 28

24

Repair the short betwean the MAF sensor signal circuit and the
S-yolt reference circuit for which the OTC set.

Did you complete the repair?

Go o Step 28

25

Repair the circuits that are shorted together.

Did you complete the repair?

Go o Step 28

Steps 15-25




Step Action Values Yes Neo
Replace the MAFNAT sensor,
26 —
Did you completa the replacemant? Go to Step 28 -
Replace the PCM
27 —
Crid you complete the replacement? Go o Step 28 _—
1. Clear the DTCs with a scan tool.
2. Tum OFF the ignition for 30 seconds.
3 Btan the engine
4,  Operate the vehicle within the Conditions for Running
28 the DTC. You may also operate the wehicle within the —
conditicns that you observed from the Freeze
FramaiFailure Records.
Did the DTC fail this ignition? Goto Step 2 Go to Step 28
Observe the Capture Infa with & scan tool Ga to
28 — Trouble gnge E )]
Are there any OTCs that have not been diagnosed? List - Wehicle System OK
Steps 26-29

The numbers below refer to the step numbers on the diagnostic table.

5. This step will determine if any mechanical faults have caused this DTC to set.

7. This voltage drop test will determine if high resistance has caused this DTC to set.

10.
11.

14.

17.

This step verifies the voltage signal from the PCM to the MAF sensor connector.
This step tests the signal circuit of the MAF sensor for a short to another 5-volt reference circuit.
This step will determine if the PCM is able to process the frequency signal that it receives from the MAF sensor.

This step verifies that the signal circuit is not shorted to any other PCM circuit.

This step will determine which portion of the circuit or which component is shorted to ground.




