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Computers and Control Systems: Pinpoint Tests
Test DC: Mass Air Flow (MAF) Sensor

DC: Mass Air Flow (MAF) Sensor
Introduction

Note

This Pinpoint Test is intended to diagnose the following:

Mass Air Flow (MAF) Sensor (12E579)

Harness Circuits: MAF SIG, MAF RTN, Vehicle Power (VPWR), Power Ground (PWR GND), IAT
and SIG RTN

Fowertrain Control Module (PCM) (12A650)

Pinpoint Test Schematics and Connectors
Focus, 20L Cougar

UASS AIR FLOW
SENSOR HARN
CONNECTOR

PCMPN &1 @— SIGRTH
FGM PN 88 @ MAF

FCM PN 36 ©= MAF RTN
POMPIN 61/77/103 ©— PWR GND

PCMPNTI VFWR

FROM POWER
RELAY OR CCRM

PCM PN 39 &— IAT

VIEWELD IO WATING SURFAGE
A0DORN17

Mustang, Taurus/Sable, Windstar, Ranger, Escape, Explorer Sport/Sport Trae, Ecenoline,
Excursion, 5.4L%6.8L F250/F350/450 (NOTE: For Mustang, PCM PWR GND Pin 76 replaces Pin77.)

MASS AIR FLOW {MAF)
s

PCM PN 30 @—— IAT

PCM PIN 89 ©&—— MAF

PCM PIN 38 ©— MAF ATN
PGM PIN 5%77/100 &= PWR GND

POMPIN 71 VPWH

FROM POWER
RELAY OR CCRM

PCM PN 91 @— SIG ATH

NOTE: ALL HARNESS CONNECTORS ARE
VIEWED INTO MATING SURFACE

Note, Schematics, And Connectors
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LS6/L.58, Thunderbird, Explorer/Meuntaineer

PCM PIN AS1
[EXPLOHEWIIDUNI’AIHEEH
ONLYY®— IAT

PCM PINAZ1 ©O— MAF
PCM PINA23 O~ MAF RTN
PCM PIN ASVAZSIA6/A2T © PWR GND

PCM PIN
FROM POWER Hm

DEDICATED

PCM PIN A170~SIG ATN
(EXPLORERMOUNTAINEER
ONLY)

NOTE: ALL HARNESS CONNECTORS ARE
VIEWED INTO MATING SURFADE
ADOTTATE

All Others

PCM PN 88 ©— MAF

PCMPIN 51/7)/103 @— PWR GND

RELAY QR CCRM

NOTE: ALL HARNESE CONNECTDRS
VIEWED INTOMATING SURFACE

Tables and Chart
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PCM PN 39 ©— IAT
PCMPIN 51771103 - PWR GND
PCM PN 71 O— VPWR =
PQMPN&&@—MAF—|
PCM PH 38 ©- MAF RTN'
PCM PN 91 ©- 581G RTN

NOTE: ALL HARNESS CONNECTORS ARE
VIEWED INTO MATING SURFACE

Escert{2V)

s on gun
EXTENSION CONNECTOR

PCM FIN B1771103 (— PWH GHD

Schematics, And Connectors

POMPIN 7Y (O—VP¥R
POM PIN 28 (D= MAF

PCM PN 26 (D— MAF FTN

NATE: ALL HARNESS CONNECTORS ARE
VIEWED INTO NATING SURRACE  aas3180

BAROMETRIC PRESSURE REFERENCE CHART

B arometric Pressure (in.
Hg.)

Barometric Pressure

BAROMAP PID
(kPa) (Hz)

Altitude Abhove Sea Level
{f9

35

11 883

69 130

10,000

132

oo

136

800

7000

6000

5000

4 000

2000

1000

0 (sea level)

-500

Barometric Pressure Chart
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DC: Mass Air Flow (MAF) Sensor

DC1DTCP1101: CHECK FOR MAF SENSOR CONTINUOUS MEMORY DTCs

eDrive vehicle for B to 10 minutes.
sRerun KOER, KOEO Seff-Test and retvieve Continucus Memory DTCs.

Is a Continuous Memory DTC present with the KOER DTC P1101?

Fer Continuous Memory DTC P0102:
GO toDC2 .

Fer Continuous Memory DTC P0103:
GOfoDC20 . KEY OFF. GOto DC3 .

All other Continuous Memory DTCs:
GO o Diagnostic Trouble Code (DTC) Chatts.

DC2DTCPOG2: CHECK MAF SENSOR SIGNAL LOWINPUT TO PCM

eCheck for brokenJloose air outlet tube clamps (threitie body and air cleaner assembly ends), cracksfholes
in air outlet tube, worn gaskets between MAF sensor and air cleaner assembly. Repair as necessary.

sVerify MAF sensor is conne cted. If not, repair as necessary.

oStant engine and bring to idle.

o|f a KOER DTC PD505 is present, go to Diagnostic Trouble Code (DT C) Chats. For
AT vehicles, if the engine stalls and cannot maintain an idle, GOt DC7 .

=*Run engine up 1500 rpm for 5 seconds, then bring it back to idle.

eAccess MAF YPID.

Is MAF ¥V PID less than D 23 valt?
I
KEY OFF.GOto DC4 . KEY OFF. GOto DC3.

DC3 DTCP1101: CHECK MAF SIGNAL SENT TO PCM

Note: DTC P1101 can be generated by a low charged vehicle battery or the garage exhaust ventilation
system. Repair battery as necessary. Then remove ventilation system and properly vent to outside
atmosphere. Check air inlet system (air cleaner, housing, ductwork, etc.) for obsiructions or blockage.
Rerun KOEO Sefi-Test.

oVerify MAF sensor is connected. If not, repair as necessary.
»Key on, engine off.
s Access MAF ' PID using scan tool

Is woltage less than 0.2 volts?

DC1-DC3
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DC4 CHECK FOR MAF SENSOR SIGNAL OUT OF SELF-TEST RANGE

eKey on, engine running.
eAccess MAF VPID.

Is MAF V PID between 0.46-2.44 voits?
Yo W
Unable to identify fault at this time. GO to Z1 . KEY OFF. GOto DC5.

DS CHECK VFWR VOLTAGE TO MAF SENSOR

Note: Refer to the FCM connector pin numbers in the beginning of this pinpoint test.

=Disconnect MAF sensor,
sKey on, engine off.
sheasure voltage between VPWR circuit at the MAF sensor harness connector and battery negative post

Is voltage greater than 10.5 volts?

[ Ye T W ]

REPAIR open circuit. RESET the keep alive
G0toDCB memory (KAM). REFER to Reselting
The Keep Alive Memary (KAM),

DC6 CHECK PWR GND CIRCUIT BETWEEN MAF SENSOR AND POWER
RELAY

shMeasure voltage between PWR GND circuit at the MAF sensor hame gs connector and battery positive
post.

Is voltage greater than 10.0 volts?

I B .

REPAIR open circuit. RESET the keep alive
KEY OFF. GO te DC7 memeory (KAM). REFER to Resetting
The Keep Alive Memory (KAM].

DC4 - DC6
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DC? CHECK FOR SHORTS BETWEEN CIRCUITS IN MAF HARNESS

*PCM disconnected.
sDisconnect scan tool from DLC.
eFor non-integrated MAF sensor, measure the resistance between the MAF signal circuit hamess side and
the following MAF sensor circuits, hamness side:
PR GMD
=MAF RTN
«For integrated MAF sensor, measure the resisiance between the MAF signal circuit hamess side and the
following MAF sensor circuits, harness side:
PR GND
=MAF RTN
=SIG RTM
=|AT

Are the resistances greater than 10 000 ohms?

REPAIR the circuit in question. RESET the keep
alive memory (KAM). REFER to Resetting The
Keep Alive Memory (KAM).

DCS8 CHECK MAT RTN CIRCUIT SHORT TO PWR GND IN THE HARNESS
eheasure resistance between MAF RTN and PWR GND circuits at the MAF sensor harness connector,

Is the resistance greater than 10,000 ohims?
Yes

REPAIR short circuit. RESET the keep alive
RECONNECT =can tool o DLC. GOto DCY . : . REFER to Resetting The Keep

DC® CHECK MAF CIRCUIT VOLTAGE CYCLING INTEGRITY

*Reconnect PCM.

=Key on, engine off.

sAccess MAF VPID.

*Record the MAF % PID reading.

sJumper MAF RTN and PWR GND circuits at the MAF sensor harness connector.
o Jumper MAF and VPWR circuits at the MAF sensor hamess connector.

Does the MAF V PID change from less than 0 23 velt (closer to zera velts) to greater than 4.30 wolts?

For DTC P1101 without PD102 present:

REPLACE MAF sensor. REBET the keep alive KEY OFF. GOto DC11 .

memory (KAW). REFER to Resetting The Keep
Alive Memory (KAM). For DTC PM02:

KEY OFF. GOto DC10 .

DC7-DC9
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DC10 CHECK MAF CIRCUIT FOR OPEN IN HARNESS
Note: Refer to the PCM connector pin numbers in the beginning of this pinpoint test
sDisconnect F?CM.

eMeasure resistance of MAF circuit between PCM harness connector pin and MAF sensor harness
connector.

Is resistance less than 5.ll ohms?

REPAIR open circuil. RESET the keep alive
GO to DC11

memory (KAM) REFER to Resetfing The Keep
Alive Mem oty (KAM)

DC11 CHECK PWR GND CIRCUIT FOR OPEN IN HARNESS

«PCM disconnected.
sDisconnect scan toolfrom DLC.

«Measure resistance of PYWR GND circuit between MAF sensor harness connector and battery negative
post

Is resistance less than 1ll ohms?

REPAIR open circuit. RESET the keep alive
RECONNECT scan tool. GOto DC12.

MEermory (KAM) REFER to Resetting The Keep
Alive Memory (KAM),

DC12 CHECK MAF RTN FOR OPEN IN HARNESS
Note: Refer to the PCM connector pin numbers in the beginning of this pinpoint te st

sfvleasure resistance of MAF RTN circuit between PCM harness connector pin and MAF sensor hamness
connector.

Is resistance less ¢than 5.0 ohms?
Yes

REPLACE PCM {refer to Flash Electrically

REPAIR open circuit. RESET the keep alive
Erasable Programmable Read Only Memory

memory (KAM). REFER to Resetting The Keep
(EEPROM)}. Alive Memory (KAM;.

DC10 - DC12
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DC16 DTC P1100: CHECK MAF CIRCUIT FOR INTERMITTENT VOLTAGE
TOPCM

eStart engine and bring it to idle.

o|f a stable idle is not at least 700 rpm, GO fo Symptom Charts.

*Run throttle up to 1500 rpm for 5 seconds, and bring back to idle.

sAccess MAF VPID.

sLighilytap on MAF sensor and wiggle harhese connector to simulate road shock.

INSPECT MAF sensor connecior. If OK, REPLACE

the MAF sensor. RESET the keep alive memory | ~~ 4 neq7
{KAM). REFER to Resetting The Keep Alive _
Memory (KAM).

DC17 CHECK FOR MAF SENSOR CIRCUIT FORINTERMITTENT OPENS OR
SHORTS

sAgain access the MAF V PID.

sKey on, engine off.

»Complete the following:
= Grasp the MAF sensor harness and MAF sensor harness connector.
=3hake and bend a small section of the harness all the way to the dash panel
=Wiggle, shake and bend the harness from the dash panel tothe PCM.

Is the MAF ¥ PID reading ging below the minimum 0.23 volt or above the maximum 4.60 volts?

REPAIR as necessary. RESET the keep alive - A -
memory (KAM). REFER to Resetting The Kee ll:lnza;:nha to duplicate or identify fault at this time. GO
Alive Mermory (KAM]). =

DC16 - DC17
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DCM DTC P0103: CHECK MAF SENSOR SIGNAL HIGH INPUT TO PCM

Neote: DTC P0103 can be generated by foreign material blocking the MAF sensor screen causing an air
flowe restriction. If contaminants are found on the screen, check air cleaner element installation in air
cleaner housing and proper sealing of air cleaner and air ubes befare proceeding. Rerun Quick Test after
setvice.

oStart engine and bring toidle.
s|f a KOER DTC PO505 is present, GO to Diagnostic Trouble Code (DTC) Charts,
sRun throttle up te 1500 rpm for 5 seconds, and bring it back to idle.

Note: MAF Y FID is greater than 450 volts.

sAccess MAF WV PID.

oKey off,

*Disconnect MAF sensor.

sdumper PWR GND and MAF RTN circuits at the MAF sensor harness connector.
s|Key on, engine running.

sAgain access MAF YV PID.

Did MAF V PID drop from the previous reading to below0.23 volt?

[ Y T W

REMOVWE juraper. REPLACE MAF senser. RESET
the keep alive memory (IKAM). REFER to Resstting | KEY OFF. REMOVE jumper. GO fo DC21 .
The Keep Alive Memory (KAM).

DC21 CHECK MAF CIRCUIT FOR SHORT TO VPWR IN HARNESS
Note: Refer to the PCM connector pin numbers in the beginning of this pinpoint test.

#Disconnect PCM,
slKey on, engine off.
sheasure voltage between MAF and PYWR GND circuits at the PCM harness connector.

Is voltage less than 1.0 volt?

If an idle cencesn is not present:

REPLACE PCM (refer to Flash Electrically

Erasable Programmable Read Only bdemory
{EEFROM)).

If afaultwas not detected and an idle concern
is still present:

REPAIR shott eircuit.

Disregard DT C P0102 at this time. RETURN fo
Symptom Charts.

DC20 - DC21
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DC2S DTC PO171, P0172, P0174, P0175, P1131, P1132, P1151, P1152, P1130, P1150
ORLEAN DRIVEABILITY CONCERNS: CHECK CONDITIONS RELATED TG
MAT SENSOR

Hote: Most weather service reports are a local baromeiric pressure that has been corrected 1o sea level,
However, the BARO PID repons the actual barometric pressure for the altitude the vehicle is being
diagnosed in. Local weather conditions (high or low pressure areas) will change the local barometric
pressure by several inches of mevcury [+- 3 Hz (++ 1 in.Hy.)].

Note: The BARO PID values in Keep Alive Memory require updating at high throttle openings. If vehicle
driven down from higher altitudes for diagnosing, complete three or four heavy accelerations at greater
than half-throttle to allow BARO PID to update. Make BARO PID comparisons to Barometric Pressure
Reference Chart or hourly airport barometric pressure or altimeter reports, if available. The BARO PID
must be within +£ 8 Mz (+- 2 inHg.) of the altitude value in Baromefric Pressure Reference Chart (at the
beginning of this pinpoint test).

Hote: AMAF V PID value of less than D.6 volt may indicate a misassembled air cleaner or a leak in the
air inlet system.

sVerify the MAF sensor is connected. If not, repair as necessary.
*Key on, engine running.
eAccess the BARO, LONGFT1, LONGFT2 and MAF % PIDs on fully warmed-up engine.
oCarry out the following diagnostic che cks:
= Check that the BARO PID is approximately the same as the barometric pressure reading for the
location, day and altitude the vehicle is being diagnosed at.
=Check that the MAF V' PID at idle and neutral is not greater than 30% of the normal MAF ¥ listed
in Reference Values (or not greater than 1.3 volts).

Are the PID values within the expected ranges?

For DTC PO171, FD172, PO174, PO175, P1131,

P1132, P1151, P1152, P1130 or P1150 : Unable to

duplicate or identify the fault at this time, GO to Z1

(of GO to HA43 for natural gas vehicles only), For |/ €' OFF- G010 DC2B.
driveability symptoms without DTCs ; RETURN

to Symptom Charts for futher diagnosis.

DC25

DC26 CHECK TO ISOLATE MAF SENSOR FROM LEAN DRIVEABILITY
OCCURRENCE

Note; Due to inereasingly stringent emission/OBD |l reguirements, a fuel system DTC on some vehicles
will be generated without a noficeable driveabilty concern with ar witho ut the MAF sensor disconnected.
Under these conditions, if the BARQ, LONGFT1, LONGFT2 and MAF V PID indicates a MAF sensor
concern, replace the MAF sensor.

eDisconnect the MAF sensor.
oKey on, engine running.
#Drive the vehicle.

Is the lean driveability symptom (lack of power, s park knock/detonation, buckfjerk er hesitation/surge on
acceleration) gone?

For DTC PD171, P0172, PD174, PO175, P1131,

REPLACE MAF sensor. P1132, P1151, P1152, P1130 or P1150 : Unable to
duplicate or identify the fault at this time, GO to Z1

RESET the keep alive memory (KAM). REFER to | (or GO to HA42 for natural gas v ehicles only.

Resetting The Keep Alive Memary (IKAM) .
For lean driveability symptoms listed without

YERIFY a symptom neo longer exisis. DTCs : RETURN to Symptom Charts for further
diagnosis.

DC26



