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4.1

EEC-IV Passenger Car Wiring Diagrams (cont'd)
4.6L MAF-SFI (VIN Code W, AODE)
1991 Crown Victoria, Grand Marquis,

TOWN AT o wsmwmsivin anmaramia i v 339
1992-1993 Crown Victoria, Grand Marquis,

TOWN AT i e S S T it R e e 340
3.8L MAF-SFI SC (VIN Code R, C early)
19891991 T-BirdSC.......oncuveinuaas 341
1990-1991 T-Bird SCIRCM. . ............ 342
1992-1993T-BirdSC...........covnntnn 343
1992 T-BiId SCIRCM .+« v s v sis i mimsins 344
3.8L MAF-SFI (VIN Code 4, Rear-Wheel Drive)
1988-1991 T-Bird, Cougar. .............. 345
1992-1993 T-Bird, Cougar. . .. ....... .. 346
3.8L MAF-SFI (VIN Code 4, Front-Wheel Drive,
AXODE)

1988-1991 Continental. . . . ........c0cnnn 347
1988-1991 Continental IRCM. . .. ......... 348
1988-1991 Taurus, Sable. . .. ............ 349
1988-1991 Taurus, Sable IRCM .......... 350
1992-1993 Continental. . .. .............. 351
1992-1993 Taurus, Sable. . .. ............ 352
1992 Taurus, Sable, Continental IRCM . . . .. 353
3.2L MAF-SFI SHO (VIN Code P, AX4S)

098 TAAIS BHO . .vvuisinsnmmoss wmn swimos 354
1993 Taurus CCRM . .. ... .oiiinnnienns 355
3.0L FF (Flexible Fuel Vehicle, VIN 1, AXODE)
1993 Taurus Flexible Fuel . .............. 356
1993 Taurus Flexible Fuel CCRM. ... ...... 357
3.0L MAF-SFI SHO (VIN Code Y)

1989-1991 Taurus SHO. . . .......oovnnn 358
1989-1991 Taurus SHOIRCM. .. ......... 359
1992-1993 Taurus SHO. .. .........ccotvnn 360
1992-1993 Taurus SHOIRCM. . .......... 361
3.0L MAF-SFI (VIN Code U, AXODE)

10971 Taurus; Sable. . ... v cnsensmnywsomes 362
1991 Taurus, Sable IRCM . .............. 363
1992-1993 Taurus, Sable. . .............. 364
1992-1993 Taurus, Sable IRCM . ......... 365
1992-1993 Tempo, Topaz V-6............ 366
1992-1993 Tempo, Topaz V-6 IRCM. . ..... 367
3.0L MAP (VIN Code U, See MECS for 4-cyl. Probe)
1988-1990 Taurus, Sable. . . ............. 368
1988-1990 Taurus, Sable IRCM . ......... 369
1988-1990 Taurus, Sable IRCM .......... 370
19901991 Probe V-6. .. .- . cvvvvecnncnnn 37
1990 Probe V-6IRCM. . . .....coivvevnnns 372
1991 Probe V-6 IRCM. .. .....oovivivnnn 373
18992 Probe V-6. . vsa svevisiain aivnains 374
1992 Probe V-BIRCM. . . . .....cnvnrnnnnn 375

4.2

2.3L MAF-SFI HSC (VIN Code A)

1992 Tempo, TOPAZ .. .covvienernresns 3
1992 Tempo, Topaz IRCM . ............. 3

2.3L MAP HSC (VIN Code A)

1988-1991 Tempo, Topaz .............
1988-1991 Tempo, Topaz IRCM .......... 30

2.3L MAF-SFI OHC (VIN Code S)

1990-1991 Mustang . .. .....oovveeeens 3
1990-1991 Mustang IRCM . ... .........
1992-1993 Mustang . . ... ...t
1992-1993 Mustang IRCM . ... .......... :

2.3L MAP OHC (VIN Code S)

1988-1990 MUSIANG . . ..o v vvoeeeveeanns !

2.0L MAF-SFI (VIN Code A, MTX)

1993 Probe Manual Transaxle ............ &

1.9L MAF-SFI (VIN Code J)

1990-1991 Escort, Tracer. . ..............
1992-1993 Escort, Tracer. . . ............« 3

1.9L VAF (VIN Code X)

1988-19B9 Escort. .. ... .....ovnneuunund 34

Nissan Electronic Engine Control System
1993 Mercury Villager (3.0L MAF-SFI) . ... ..3

1993 Mercury Villager (3.0L MAF-SFI)

EEC-IV Light Truck Wiring Diagrams
5.8L MAP (VIN Code H)

1988-1991 E/F Series, Bronco. .........
1992-1993 E Series, Bronco. . .......... :
1992-1993 F Series, Bronco. . ............ 3
5.0L MAF-SFI (VIN Code N, AXODE)
1993 E-Sorles .o ows siu i vnaaions ee e 3

5.0L MAP (VIN Code N)

1988-1990 E/F Series, Bronco .. .......... %
1991 E/F Series, Bronco. .. .......... ...
1092 E BSOS oo oswieiiimm sinwiwmians
1992-1993 F Series, Bronco. .. .........
1992 F Series, Bronco (E40D) .......... :
1903 E Senes  iiiivssm s a0

4.9L MAP (VIN Code Y)

1988-1989 E/F Series, Bronco .. ........
1990-1991 E/F Series, Bronco . .........
1992-1993 ESeries . .......cvivevnns
1992-1993 F Series, Bronco. .. .........

4.0L MAF-SFI (VIN Code X)

1993 Explorer CA ... ... ...covnnnnns 5
1993 Ranger CA ........cviiniinenanad :

4.0L MAF (VIN Code X)

1990-1991 Ranger, Explorer, 1991 Aerostar,
1990 BronGo Il .o v v v s s ammsiss mome e vnsl !

1992 Ranger, Explorer,

1992-1993 Aerostar .. .......ocun...... d8
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42 EEC-IV Light Truck Wiring Diagrams (cont'd)

4.0L MAF (VIN Code X)

1993 Explorer (49-state) . . . . . A 409
1993 Ranger (49-state). . . ............... 410
3.0L MAF-SFI (VIN Code U)

19921903 Aerostar. . . _..._.......c0000n 411
1992-1993 Ranger. .......ccocvvvvnvnns 412
3.0L MAF (VIN Code U)

1991 Ranger. . ......covvinrrnnrnranans 413
3.0L MAP (VIN Code U)

19881991 Aerostar. . .. ..o ocncovncvnns 414
2.9L MAF (VIN Code T)

1990 Ranger, Bronco (CA) . .............. 415
2.9L MAP (VIN Code T)

1988-1991 Ranger, 90 Bronco. .. ......... 416
1992 RANGAE: & vl sldn o s a i L
2.3L OHC MAF (VIN Code A)

19881991 RaNger: < « vs vy vwass 418
1992-1993Ranger..........coovmeunannn 419

4.3 MECS Wiring Diagrams. . ................ 420
2.5L V-6 MC VAF-SFI (VIN Code B)
1993 Probe MTX inputs. . ................ 420
1993 Probe MTX outputs. . ............... 421
1993 Probe 4EAT inputs . .. .............. 422
1993 Probe 4EAT outputs. . .............. 423
2.2L Turbo VAF (VIN Code L)
1989-1992 Probe MTX .. .. .............. 424
1991-1992 Probe 4EAT . ................ 425
2.2L Non-turbo VAF (VIN Code C)
19891992 Probe MTX . ............cuu.s 426
1991-1992 Probe 4EAT .. ............... 427
2.0L MAF (VIN Code A, 4EAT)
1993 Probe 4EAT inputs. . ............... 428
1993 Probe 4EAT outputs.. . . ............. 429
1.8L VAF (VIN Code 8)
1991-1993 Escort, Tracer MTX ........... 430
1991-1993 Escort, Tracer 4EAT. .. ........ 43
1.6L Turbo VAF (VIN Code 6)
1991-1993Capri. .. ..o ie e 432
1.6L Non-Turbo VAF (VIN Code Z)
19911993 CapriMTX .......covvvnvnnnn 433
1991-1993 Capri4EAT. . ................ 434
1.3L VAF (VIN Code H)
19911993 Festiva MTX .. ... ......._... 435
19911993 Festiva ATX .. ..o cooviiiaiaa 436
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1. INTRODUCTION

These electrical tests and wiring diagrams will help you in
your diagnosis and troubleshooting. Use them along with the
diagnosis and troubleshooting procedures detailed in Chapter
10 and Chapter 11«

The information can help you answer the question, when
there is a trouble code, whether the component, the wiring, or
the control unit is at fault.

For example, let's say that during diagnosis, you run Quick
Testand get a trouble code 21 or 116. This means that there is
afaultin the Engine Coolant Temperature (ECT) circuit. Using
the electrical tests and the wiring diagrams, you can check
ECT resistance, you can check voltage in the circuit with Key
On Engine Off (KOEQ), and you can check wiring harness
continuity from the ECT to the control unit. See Fig. 1.
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Fig. 1-1. Schematic diagram of a typical Engine Cooclant
Temperature (ECT) sensor circuit. Disconnect
hamess connector from sensor to test sensor re-
sistance, Disconnect control unit connector to
check wiring continuity to sensor connector.

CAUTION —

Do not probe harness connectors from the front.
The connector sockets may be damaged by the
probe. Test only by using an appropriate break-
out box (BOB) or by backprobing the connector.

INTRODUCTION

The electrical tests and wiring diagrams are divided intof
parts, by engine control system. As I've discussed, mi
Ford/Lincoln-Mercury vehicles operate with Ford EEC-IVs
tems, while most Probes, Escort/Tracers with 1.8L enging
Capri and Festiva use MECS. The first part is for all 1988 a¥
later Ford and Lincoln-Mercury vehicles employing
electronic engine control systems. The second part is for rma
1989 and later Ford vehicles employing Mazda Engine Cot
trol System (MECS).

1.1 Terminology

Beginning in 1993, some of the names of the engine-co
components were changed to comply with the SAE stal
ization J1930, in order to provide common terms for the sa
general part throughout the automotive industry. For more
formation on terminology changes, see Chapter 1. Thisc
ter uses the terminology applicable for the years 19881
For reference, Table a lists those terms and their equivalef trou
that changed in 1993. Hed ir

Table a. 1993 and Later J1930 Terms

1988-1992 Term 1993 Equivalent

th
Air Charge Temperature Intake Air Temperature (IAT) ser
(ACT) . exf
i | BAR ' .
Barometric Pressure (BP) BARO i€
Check Engine Light (CEL) Maltunction Indicator Light | s

(MIL) =

Control Module/Electronic Powertrain Control Module cove
Control Assembly (ECA) (PCM)
Crankshaft Position Sensor | CKP |
CPS

| (RFS) 3 U
Distributorless Ignition System | Electronic Ignition (El}—Low
(DIS) Data Rate ! The

DIS / EDIS / TFI Module [ Ignition Control Module (ICM)

Electro-drive Fan (EDF)

Electronic Distributorless
Ignition (EDIS)

| Low Fan Control (LFC)

Electronic Ignition (El}—High
| Data Rate

| Heated Exhaust Gas Oxygen | Heated Oxygen Sensor

(HEGO) (HO2S) r, and
: nu
High-speed Electro-drive Fan | High Fan Control (HFC) B e
(HEDF) 2
Idle Speed Control (ISC) Idle Air Control (IAC) I
Inertia Switch (IS) | Inertia Fuel Shut-Off Swiich 14U
(IFS) _
Intake Air Control (IAC) Intake Manifold Runner e v

Control (IMRC)

Integrated Relay Control Constant Control Relay N
Module (IRCM) Module (CCRM)

Profile Ignition Pickup (PIP) CKP Dy oné

Self-Test Connector (STC) Data Output Line (DOL)
Self-Test Output (STO) Data Link Connector (DLC)

continued on next pag _
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Table a. 1993 and Later J1930 Terms (cont'd)

8-1992 Term

1993 Equivalent

Angle Word (SAW)
actor Air-Bypass (TAB)

Spark Output (SPOUT)

Air Injection Reaction Bypass
(AIRB)

Air Injection Reaction Diverter
{AIRD)

Distributor Ignition (DI)

actor Air-Diverter (TAD)

Thick Film Integrated-I1V
IV) Ignition

| Vane Air Temperature (VAT)

Intake Air Temperature (IAT)

able Reluctance (VRIS) | Crankshaft Position (CKP)

12 Using the Trouble Code Tables

As you saw in Chapter 10, all Ford vehicles store and read
ot trouble codes—numerical representations of faults de-
cled in the engine control system. The trouble code tables
Wil tell you what the numbers mean.

ns
For example, a 2-digit numerical code 21 indicates that
en the control module tested the Engine Coolant Tempera-
ure sensor (ECT), it found that ECT resistance was not what
i3s expected (out of Self-Test range).

ture (IAT)

Earlier Ford vehicles with EEC-IV engine control systems
eve 2-digit trouble codes. More current EEC-IV systems
iave more complex engine controls. They need 3-digit codes
cover all of the complexities. All Ford vehicles with Mazda
e Control Systems (MECS) have 2-digit trouble codes.

or Light

'Module

1.3 Using the Electrical Tests
(Ely—Low
e electrical tests are arranged in alphabetical order, by
wmponent or system repair group acronym. Thus for a trou-
¥ code indicating an ECT circuit fault, you would turn to the
gecirical test repair group with the head ECT.

»dule (1
LFC)

 Each electrical test repair group contains information on cir-
it operation, troubleshooting, component location, wire col-
¥, and electrical test results (voltage or resistance). For pin
:_' numbers (the control unit terminals where the wires lead),
¢ the applicable wiring diagram for the engine.

ensor

(HFC)

AC) !

Off Switchl} 4 Using the Wiring Diagrams

— e wiring diagrams are arranged by engine family and

Ll jear, with model differences noted where applicable. Vehicle

o dentification Number (VIN) codes help you further determine

Relay fich is the correct diagram for your engine. Where engines
nay be the same from one year to the next, they are covered

o byone diagram.

. (DOL)

;:mr (DLC).

on next pag

Remember that Ford engines with a similar displacement
may have a different air flow sensor type, either Mass Air Flow
(MAF) or Manifold Air Pressure (MAP). The MAF sensor is
clearly visible, while the MAP sensor is usually on the bulk-
head. Some engines are also Sequential Fuel Injection (SF),
but you cannot tell sequential-injection engine controls from
the outside. To know whether the engine is SFI you must
check the VIN code. The VIN check digit is usually the 8th dig-
it. See Fig 1-2.

= k.
MSI e
g‘%suwﬂz““’ e
1&3 St
Lém i 5 R, g

m mﬂm

e

1
VIN:
I:I 1
Engine code |

Fig. 1-2. VIN, shown here on door jamb, will help you
identify engine in your car. Look for eighth digit
in VIN.

In a few cases, the installation of Automatic Transmissions
or Transaxles makes a difference. Look for Automatic Tran-
saxle OverDrive Electronic (AXODE), Electronic 4-speed
OverDrive (E40D), and 4-speed Electronic Automatic Tran-
saxle (4EAT). All of these differences are noted in the wiring di-
agram header.

For 1988-92 Mazda Engine Control System (MECS) vehi-
cles, look for the Vane Air Flow (VAF) sensor. | caution you
again that on the 1993 and later Probe 2.0L with automatic
transaxle (4EAT) you'll find MECS, while with manual (MTX)
you'll find EEC-IV.

Notice the form of the wiring diagrams differs slightly. Begin-
ning in 1992, diagrams are simplified, eliminating the wires to
the connectors, but all pin outs are still numbered to help you
in your troubleshooting.

Finally, remember that engines that look the same outside
can operate with different engine controls. They can even be
different displacements, as with 3.8L and 3.0L, so be sure of
the engine size and fuel injection type in your vehicle before
you begin any servicing.

INTRODUCTION
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2-Digit Trouble Codes (EEC-IV)

EEC-IV 2-Digit Trouble Codes

Code Conditions Definition
1" o R Cc System PASS
12 R Cannot control rpm during ER Self-Test high rpm check
13 R Cannot control rpm during ER Self-Test low rpm check
14 [ PIP circuit failure
15 o EEC [FCM"] Read Only Memory (ROM) test failed

C | EEC [PCM*] Keep Alive Memory (KAM) test failed

16 o] Ignition Diagnostic Monitor (IDM) signal not received
R RPM too low to perform HEGO [H02S"] test
17 R RPM below Self-Test limit with ISC off
18 R SPOUT circuit open or Spark Angle Word (SAW) circuit failure

[ Loss of tach input / IDM circuit failure / SPOUT circuit grounded

19 o} Failure in EEC [PCM"] internal voltage

R RPM erratic, dropped too low during test

C | Cylinder Identification (CID) circuit failure

21 (o] R ECT out of Self-Test range
22 (o} R C | MAP/BP [BARO"] out of Self-Test range
23 (o] R C | TP out of Self-Test range
24 (o] R ACT [IAT*] or VAT input out of Self-Test range
25 R KS signal is not sensed in Dynamic Response Test
26 (o] R MAF or VAF input out of Self-Test range
Transmission Oil Temperature (TOT) sensor out of Self-Test range (4.9L, 5.0L truck)
28 e} R VAT sensor out of Self-Test range
4 Loss of primary tach (IDM)—right side
i 29 G Insufficient input from the Vehicle Speed Sensor (VSS)
AN o R C | EVP or PFE circuit below minimum voltage
32 R EGR not controlling (2.3L MAP)
R EGR valve not seated
o] R EVP voltage below closed limit (SONIC) / EPT circuit voltage low (PFE)
33 R EGR valve opening not detected
34 R EGR valve opening not detected (2.3L MAP)
(o] R C | Insufficient EGR flow / Excessive exhaust back pressure; or EVP voltage above closed limit

(SONIC) / PFE sensor voltage high or out-of-range

EY: 0 = Key On Engine Off (KOEQ), R = Engine Running (ER), C = Continuous Memary

*1993 and later terminology continued on next page

2-DIGIT TROUBLE CODES (EEC-IV)
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2-Digit Trouble Codes (EEC-IV)

EEC-IV 2-Digit Trouble Codes (continued)

Code Conditions Definition

35 i R RPM too low for EGR test (2.3L MAP)

o] R [ EVP / PFE circuit above maximum voltage

a9 C | AXOD converter bypass clutch not applying properly

41 R HEGO [H02S"] circuit indicates system lean (right HO2S)

C | No HEGO [H025"] switch detected—always lean (right H02S)

42 R HEGO [H025"] circuit indicates system rich (right H02S)

C | No HEGO [H025*] switch detected—always rich

43 C | HEGO [H02S*] lean at wide open throttle
44 R Secondary Air Injection system inoperative (right side)
45 R Secondary Air Injection upstream during Self-Test

C | DIS coil pack 3 circuit failure or Coil 1 primary circuit failure

46 R Secondary Air Injection not bypassed during Self-Test

C | DIS coil pack 1 circuit failure or Coil 2 primary circuit failure

47 (o] 4 x 4 switch is closed (E40D)

Measured air flow low at base idle

48 R Measured air flow high at base idle

C | DIS coil pack 2 circuit failure or loss of secondary tach (IDM)—left side; Coil 3 primary circuit failur

49 C | SPOUT signal defaulted to 10 degrees BTDC or 1-2 shift error (E40D)
51 o] C | ECT sensor fault or circuit open
52 o PSPS [PSP*] circuit is open
R PSPS always staying open or closed
53 o C | TP circuit above maximum voltage
54 (o] C | ACT [IAT*] or VAT sensor fault, circuit open
55 R Key power input to processor is open
56 o C | MAF or VAF circuit above maximum voltage

TOT sensor failure or circuit grounded (4.9L truck)

57 o Octane Adjust service pin in use / circuit grounded

AXOD Neutral Pressure Switch NPS circuit failed open

58 o VAT indicated -40° F/ circuit open (1.9L VAF)

59 (o] AXOD 4/3 pressure switch circuit failed closed or Idle adjust service pin in use (2.9L MAP)
Cc C | AXOD 4/3 pressure switch circuit failed open or 2-3 shift error (E40D)
o] C | Low speed fuel pump circuit failure

KEY: O = Key On Engine Off (KOEO), R = Engine Running (ER), C = Continuous Memory

*1993 and later terminology continued on next page

2-DIGIT TROUBLE CODES (EEC-IV)
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2-Digit Trouble Codes (EEC-IV)

EEC-IV 2-Digit Trouble Codes (continued)

i 1: Code Conditions Definition
i E 61 o C | ECT sensor fault, or circuit grounded
. ! 62 (o] AXOD 4/3 or 3/2 pressure switch circuit failed closed
. C | Converter clutch error (E40D)
i 63 o C | TP circuit below minimum voltage
;. 64 (o] ACT [IAT"] or VAT sensor fault, or circuit grounded
, 65 R Overdrive Cancel Switch (OCS) not changing state (E40D)
Never went to closed loop fuel
66 R C | MAF or VAF circuit below minimum voltage
TOT sensor input is less than Seli-Test minimum or VAF circuit below minimum voltage (E40D)
&7 o Neutral Pressure Switch (NPS) circuit open (3.0L MAP, 3.0L MAF-SFI, 3.8L SF1)
C | Clutch switch circuit failure
o] R Neutral Drive Switch (NDS) circuit open; A/C input high
o] Manual Lever Position (MLP) sensor out of range; A/C input high (4.9L MAP, 5.8L MAP)
68 o} VAT circuit grounded
(o] R C | AXOD Transmission Temperature Switch (TTS) failed open
69 o] AXOD 4/3 or 3/2 pressure switch circuit failed closed
-ircuit failure | C | AXOD 4/3 or 3/2 pressure switch circuit failed open; 3-4 shift error (E40D)
I 70 C | EEC-IV data transmission circuit failed (DCL)
71 (o] Software re-initialization detected or Cluster Control Assembly (CCA) circuit failed
72 C | Power interrupt detected or Message Center Control Assembly (MCCA) circuit failed
R Insufficient MAP / BP or MAF output change during Dynamic Response Test
73 e} Insufficient throttle position change
R Insufficient TP output change during Dynamic Response Test
74 R BOO brake on/off circuit failure--not actuated during test
75 R BOO brake on/off circuit closed--always high
76 R Insufficient VAF output change during Dynamic Response Test
77 R Brief WOT not sensed during Self-Test / Operator error
79 o] AJ/C on / Defrost on during Self-Test
81 o Insufficient Idle Air Solenoid (IAS) output voltage change when activated (3.07. MAF-SFI1)
MAP) Secondary Air Injection Diverter AM2 [AIRD"] solenoid circuit failure
82 L] Secondary Air Injection Bypass AM1 [AIRB*] solenoid circuit failure
Supercharger bypass circuit failure (3.8L MAF-SF| SC)

X : 0 = Key On Engine Off (KOEO), R = Engine Running (ER), C = Continuous Memary

*1993 and later terminology continued on next page
d on next p
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2-Digit Trouble Codes (EEC-IV)

EEC-IV 2-Digit Trouble Codes (continued)

Code Conditions Definition
83 (o] EGRC solenoid circuit failure (2.3L MAP)
o High speed electro-drive fan HEDF [HFC*Jcircuit failure
o} C | Low speed fuel pump relay circuit open (3.0L MAF-SFI)
84 o} R EGR Vacuum Regulator (EVR) circuit failure
85 C Adaptive fuel lean limit reached
e} R Canister Purge (CANP) circuit failure
86 C | Adaptive fuel rich limit reached
Adaptive fuel limit reached or 3-4 Shift Solenoid circuit failure
87 (o] R C | Fuel pump primary circuit failure
88 o} Electro-drive fan EDF [FC*] circuit failure
c Loss of dual plug input control
89 o 'AXOD Lock-Up Solenoid LUS circuit failed or Clutch Converter Override (CCO) circuit failure
91 o Shift Solenoid 1 (SS1) circuit failure
R HEGO [H025"] circuit indicates system lean (left H02S)
(8] No HEGO [H02S*] switching detected (left HO2S)
92 o} Shift Solencid 2 (SS2) circuit failure
R HEGO [H02S"] circuit indicates system rich (left HO2S)
a3 o] TP sensor input low at maximum D.C. motor extension
Coast Clutch Solenoid (CCS) circuit failure (E40D)
94 (o] Converter Clutch Control (CCC) solenoid circuit failure
R Secondary Air Injection system inoperative (left side)
a5 (o] C | Fuel pump secondary circuit failure
96 o} C | High speed fuel pump relay circuit open; Fuel pump secondary circuit failure
97 (o] Overdrive Cancel Indicator Light (OCIL) circuit failure
98 o] Electronic Pressure Control (EPC) driver failure in processor
R Hard fault is present - FMEM mode
99 o] Cc Electronic Pressure Control (EPC) circuit failure
R EEC system has not learned to control idle
No Codes Unable to initiate Self-Test or unable to output code
Codes Not Listed Codes displayed are not applicable to the vehicle being tested
KEY: O = Key On Engine Off (KOEO), R = Engine Running (ER), C = Continuous Memory

*1993 and later terminology

2GIT TROUBLE CODES (EEC-IV)
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3-Digit Trouble Codes (EEC-IV)

EEC-IV 3-Digit Trouble Codes

Code Conditions Definition
m R C | System Pass
12 (o] C | Air Charge Temp ACT [IAT*] Sensor circuit below minimum voltage/ 254°F indicated
13 o C | Air Charge Temp ACT [IAT*] Sensor circuit above maximum voltage/ -40°F indicated
14 o] R Air Charge Temp ACT [IAT"] higher or lower than expected during KOEO, ER
116 o R Engine Coolant Temp (ECT) higher or lower than expected during KOEO, ER
17 0 = Engine Coolant Temp (ECT) Sensor circuit below minimum voltage/ 254°F indicated
118 (o] e Engine Coolant Temp (ECT) Sensor circuit above maximum voltage/ -40°F indicated
121 (o] R C | Closed Throttle Voltage higher or lower than expected
122 o] C | Throttle Position (TP) Sensor circuit below minimum voltage
123 o] - Throttle Position (TP) Sensor circuit above maximum voltage
124 C | Throttle Position (TP) Sensor voltage higher than expected
125 C | Throttle Position (TP) Sensor voltage lower than expected
126 o] R C | MAP or BP [BARO"] Sensor higher or lower than expected
128 R MAP vacuum circuit failure
129 R Insufficient Mass Air Flow (MAF) change during Dynamic Response Test
136 R HEGO [HO2S-2°] sensor circuit indicates system always lean
137 R HEGO [HO28-2"] sensor circuit indicates system always rich
139 C | No Oxygen Sensor (HEGO) [HO25-2*] Switches detected
144 C | No Oxygen Sensor (HEGO) [HO25-1*] Switches detected
157 C Mass Air Flow (MAF) Sensor circuit below minimum voltage
158 C | Mass Air Flow (MAF) Sensor circuit above maximum voltage
159 R Mass Air Flow (MAF), higher or lower than expected during KOEOQ, ER
167 R Insufficient Throttle Position change during Dynamic Response Test
1m C | Fuel system at adaptive limits, Oxygen Sensor (HEGO) [HO2S-1*] unable to switch
172 R C Lack of Oxygen Sensor (HEGO) [HO25-1*] Switches, indicates lean
173 R C | Lack of Oxygen Sensor (HEGO) [HO2S-1*] Switches, indicates rich
174 C | HEGO switching time is slow
175 C | Lack of Oxygen Sensor (HEGO) [HO25-2*] switching, fuel system at adaptive limits (front side)
176 C | HEGO [HO2S-2"] sensor circuit indicates system always lean (Front side)
177 C | HEGO [HO25-2*] sensor circuit indicates system always rich (Front side)
178 C | HEGO switching time is slow
179 C | Fuel system at lean adaptive limit at part throttle, system rich

EY. O - Key On Engine Off (KOEO) R = Engine Running (ER) C = Continuous Memory

*1893 and later terminology

continued on next page
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3-Digit Trouble Codes (EEC-IV)
EEC-IV 3-Digit Trouble Codes (continued)

Code Conditions Definition ' Code
181 C | Fuel system at rich adaptive limit at part throttle, system lean
182 C | Fuel system at lean adaptive limit at idle, system rich
183 C | Fuel system at rich adaptive limit at idle, system lean
184 C Mass Air Flow (MAF) higher than expected
185 C | Mass Air Flow (MAF) lower than expected
186 C | Injector pulse width higher than expected
187 C | Injector pulse width lower than expected
188 C | Fuel system at part throttle lean adaptive limit, system rich
189 C Fuel system at part throttle rich adaptive limit, system lean
191 [ Fuel system at idle lean adaptive limit, system rich 412
192 C | Fuel system at idle rich adaptive limit, system lean 452
21 C | Profile Ignition Pickup (PIP) circuit failure
212 C | Loss of Ignition Diagnostic Monitor (IDM) input to ECA/ SPOUT circuit grounded 512
213 R SPOUT circuit open I :
214 C | Cylinder Identification (CID) circuit failure i 51¢
215 C | EEC [PCM"] Processor detected Coil 1 primary circuit failure 52
216 C | EEC [PCM*] Processor detected Coil 2 primary circuit failure 52
217 C | EEC [PCM"] Processor detected Coil 3 primary circuit failure 52
218 C | Loss of Ignition Diagnostic Monitor (IDM) signal-left side 52
219 C | SPOUT signal defaulted to 10 degrees BTDC/SPOUT circuit open 52
222 C | Loss of Ignition Diagnostic Monitor (IDM) signal-right side 52
223 C | Loss of Dual Plug Inhibit (DP1) control 5
224 C | Erratic Ignition Diagnostic Monitor (IDM) input to processor :
225 R Knock not sensed during Dynamic Response Test 5
226 (o] Ignition Diagnostic Monitor (IDM) signal not received 5
3N R Thermactor [AIR"] air system inoperative (right side) 5
312 R Thermactor [AIR*] air upstream during Self-Test 5
313 R Thermactor [AIR*] air not bypassed during Self-Test 5
314 R Thermactor [AIR*] air system inoperative (left side) c
326 R C | PFE/DPFE [EGR"] sensor circuit voltage lower than expected i £
327 o | R | ¢ | PFE/DPFE [EGR") circuit below minimum voltage i f
328 o | A | ¢ | EGR closed valve voltage lower than expected 1| ’
KEY: O - Key On Engine Off (KOEO) R = Engine Running (ER) C = Continuous Memory i | KEY:
*1993 and later terminology continued on next page 19
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3-Digit Trouble Codes (EEC-IV)
EEC-IV 3-Digit Trouble Codes (continued)

Conditions Definition
Insufficient EGR flow detected
o] R C | EGR closed-valve voltage higher than expected
o PFE/DPFE [EGR"] sensor voltage out of Self-Test range
C | PFE [EGR"] sensor circuit voltage higher than expected
o] R C | PFE/DPFE [EGR"] circuit above maximum voltage
C | Engine coolant temperature [ECT*] lower than normal
C | Engine coolant temperature [ECT*] higher than normal
0 Octane Adjust Service Pin in use or circuit open
R Cannot control rpm during ER low rpm check
412 R Cannot control rpm during ER high rpm check
| ‘ 452 (o] Insufficient input from Vehicle Speed Sensor (VSS)
!' | 5N o EEC [PCM*] Processor Read Only Memory (ROM) test failure
j 512 C EEC [PCM*] Processor Keep Alive Memary (KAM) test failure
| 513 C | Failure in EEC [PCM*] processor internal voltage
1 519 o] Power Steering Pressure Switch PSPS [PSP*| circuit open
; 521 R Power Steering Pressure Switch PSPS [PSP*] circuit did not change states
I 522 o Vehicle not in PARK or NEUTRAL [PNP*] during KOEO
524 o C | Low speed fuel pump circuit open (battery to ECA)
525 o] Venhicle was either in gear or AC was on during Self-Test
526 (o] Neutral Pressure Switch NPS [PNP*] circuit closed: A/C on
527 o] Neutral Drive Switch NDS [PNP*] circuit open/ A/C on
528 C | Clutch Switch Circuit failure
529 C | Data Communications Link DCL or EEC [PCM"] processor circuit failure
533 C | Data Communications Link DCL or Electronics Instrument Cluster (EIC) circuit failure
536 R C Brake On/Off (BOO) circuit failure / not actuated during ER
538 R Insufficient RPM change during ER Dynamic Response Test or operator error
539 o} AC On/Defrost ON during KOEO
542 o Fuel Pump secondary circuit failure
543 o} Fuel Pump secondary circuit failure
551 o IAS [IAC*] circuit failure
552 (o] Air management 1 AM1 [AIRB*] circuit failure
553 o} Air management 2 AM2 [AIRB"] circuit failure

EY: O - Key On Engine Off (KOEOQ) R = Engine Running (ER) C = Continuous Memory

J '1993 and later terminology continued on next page
continued on nextp
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3-Digit Trouble Codes (EEC-IV)
EEC-IV 3-Digit Trouble Codes (continued)

Code Conditions Definition
554 ~Q Fuel Pressure Regulator Control (FPRC) solenoid circuit failure
556 o Fuel Pump Relay primary circuit failure
557 o} Fuel Pump primary circuit failure
558 [0} EGR Vacuum Regulator (EVR) circuit failure
559 (o] Air Conditioning ON (ACON) relay circuit failure
563 o} High Speed Electro-Drive Fan HEDF [HFC*] circuit failure
564 o Electro-Drive Fan EDF [FC*] circuit failure
565 o] Canister Purge (CANP) circuit failure
566 o] 3-4 Shift Solenoid circuit failure
617 Cc 1-2 shift error (E40D)
618 C | 2-3 shift error (E40D)
619 C | 3-4 shift error (E40D)
621 (o] Shift Solenoid #1 (SS1) circuit failure
622 o Shift Solenoid #2 (SS2) circuit failure
624 (o] [} Electronic Pressure Control (EPC) solenoid or driver circuit failure
625 (o] Electronic Pressure Control (EPC) driver open in ECA
626 o Coast Clutch Solenoid (CCS) circuit failure (E40D)
627 o Converter Clutch Control solenoid circuit failure
628 o] Lock-Up Solenoid (LUS) failure, excessive clutch slippage
629 o] Converter Clutch Control circuit failure or Lock-Up Sclenoid (LUS) circuit failure
631 o Overdrive Cancel Indicator Light (OCIL) circuit failure
632 R Overdrive Cancel Switch (OCS) not changing state (E40D)
633 (o] 4 x 4 switch is closed (E40D)
634 C | Manual Lever Position (MLP) sensor voltage out of Self-Test range or A/C on (E40D)
636 o] R Transmission Oil Temperature (TOT) sensor voltage out of Self-Test range
637 o} C | Transmission Oil Temperature (TOT) sensor voltage out of Self-Test maximum
638 o C | Transmission Oil Temperature (TOT) sensor voltage below Self-Test minimum
639 R C Insufficient input from the Transmission Speed Sensor (TSS)
641 o] Shift solenoid #3 (SS3) circuit failure
643 o} C | Converter Clutch Control (CCC) circuit failure
645 C | Incorrect gear ratio obtained for first gear
646 C | Incorrect gear ratio obtained for second gear
KEY: O - Key On Engine Off (KOEO) R = Engine Running (ER) C = Continuous Memory

*1993 and later terminclogy continued on next page
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3-Digit Trouble Codes (EEC-IV)
EEC-IV 3-Digit Trouble Codes (continued)

Code Conditions Definition
647 C | Incorrect gear ratio obtained for third gear
648 C | Incorrect gear ratio obtained for fourth gear
649 C | Electronic Pressure Control (EPC) range failure
651 C | Electronic Pressure Control (EPC) circuit failure
652 o Modulated Converter Clutch Control (MCCC) solenoid output circuit error
654 MLP sensor not in Park position
656 Converter Clutch Control (CCC) continuous slip error detected
998 r Hard fault present (FMEM mode)
NO CODES Unable to initiate Self-Test or unable to output Self-Test codes
CODES NOT LISTED Service codes displayed are not applicable to the vehicle being tested
KEY: O - Key On Engine Off (KOEQ) R = Engine Running (ER) C = Continuous Memory

d on next pal
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MECS Trouble Codes
MECS Trouble Codes
Code Definition
01 Jgnition Diagnostic Monitor (IDM) or Crankshaft Position Sensor (CKP)
02 Crankshaft Position Sensor #2 (CKP2)
03 Cylinder Identification (CID) Sensor
04 Crankshaft Position Sensor #1 (CKP1)
05 Knock Sensor (KS)
06 Vehicle Speed Sensor (VSS)
08 Volume Air Flow (VAF) or Measuring Core Volume Air Flow (MC-VAF) Sensor
09 Engine Coolant Temperature (ECT) Sensor
10 Intake Air Temperature (IAT) Sensor
12 Throttle Position (TP) Sensor
14 Barometric Pressure (BARO) Sensor
15 (Left) Heated Oxygen Sensor (LHO2S) Voltage Always Below 0.55V
16 EGR Valve Position (EVP) Sensor
17 (Left) Heated Oxygen Sensor (LHO2S) Voltage Does Not Change
23 Right Heated Oxygen Sensor (RHO2S) Voltage Always Below 0.55V
24 Right Heated Oxygen Sensor (RHO25) Voltage Does Not Change
25 Fuel Pressure Regulator Control (FPRC) Solenoid
26 Canister Purge (CANP) Solenoid
28 EGR Control (EGRC) Solenoid
29 EGR Vent (EGRV) Solenoid
34 Idle Air Control (IAC) Solenoid
Ehl Variable Resonance Induction System (VRIS) Solenoid #1 or High Speed Inlet Air (HSIA) solenoid
42 Turbocharger Boost Control Solenocid (BOOST)
46 Variable Resonance Induction System (VRIS) Solenoid #2
55 Pulse Shift Generator (PSG)
56 Transmission Oil Temperature (TOT) sensor
57 Reduce Torque Signal #1 (RTS1) (to PCM)
58 Reduce Torque Signal #2 (RTS2) (to PCM)
59 Torque Reduce / Engine Coolant Temperature Signal (TRS) (from PCM)
60 1-2 Shift Solenoid (S51)
61 2-3 Shift Solencid (SS2)
62 3-4 Shift Solenoid (SS3)
63 Torque Converter Clutch Control (TCCC) Solenoid
1993 and later terminology continued on next pag
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MECS Trouble Codes
MECS Trouble Codes (continued)
Code Definition
64 Downshift Solencid (DSS)
65 Torque Converter Clutch (TCC) Solenoid
66 Line Pressure Solenoid (LPS)
67 Low Cooling Fan (LFAN) Relay
69 Cooling Fan Engine Coolant Temperature (ECTF) Sensor
STOLO Mot able to initiate diagnostic test mode
always ON
STOLO always | Pass Code
ON and no
codes (Blank
SUPER STAR II)

MECS TROUBLE CODES
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ACT (EEC-IV)
Circuit Description

Air Charge Temperature (ACT*) sensor provides informa-

An open between the ACT and the control module will resut
ina constant 5.0 volt signal. A short will resultin approxima
0O volts in the circuit. Corrosion in the circuit at terminal connec:

tion about intake air temperature. It is a thermistor, in series tions results in higher-than-normal voltage due to the voltage REngin
with a fixed resistor in the control unit. Its resistance changes drop. 5.0LM
with temperature. Voltage in the circuit is equal to VREF mi-
nus the voltage drop across the fixed resistor and the ACT. For
more information see Chapter 4. LM
ACT Circuit Wire Color | Wiing C
1988 1989 | 1990 | 1991 1992 1993-On
Engine Family Wire color
Car
1.9L MA SFI — — WIGR W/GR W/GR WIGR
2.0L MA SFI — — — — WILG WILG Bol
2.3L OHC MFI LG/P LG/R LG/R GY GY GY B
2.3L MA MFI — — L/GR - — -
2.3L MFI TURBO PK/BK — - — s —
2.3L HSC MFI LG/P LG/P LG/P LG/P GY GY
2.5L AXODE SFI —_ — — LG/P —_ — ’
2.9L MFI —_ — BR/Y — — o Com
3.0L MFI LG/P LG/P Probe Y Y Y —
all others LG/P
3.0L MA SFI — - — — GY GY
3.0L AXODE SFI — — — LG/P LG/P GY
3.0L SHO SFI — LG/P LG/P LGP GY GY
3.2L SHO SFI —_ — — — — GY
3.8L MFI AXOD LG/P LG/P LG/P Taurus/Sable Taurus/Sable GY '
LG/P LG/P
Continental GY Continental GY
3.8L RWD MFI LG/P LG/P LG/P LG/P LG/P GY
3.8L SC SFI —_ LG/P LG/P LG/P LG/P GY
4.6LSFI = = = LaP Crown Victoria/ GY |
Marquis LG/P
Town Car GY
4.6L 4V — — — - - GY
5.0L SFI LG/P LG/P LG/P LG/P GY
5.0L MAF SFI LG/P LG/P LG/P Mustang GY GY GY
all others LG/P
Truck
2.3L MFI YR Y/R Y/R GY GY GY s
2.9L MFI LG/P LG/P LG/P GY GY GY
2.9L MAF MFI - - LG/P — —
3.0L MFI LG/P LG/P LG/P LG/P -
3.0L MAF MFI - — —_ GY GY GY
4.0L MAF MFI — — LG/P Aerostar LG/P GY GY
Ranger/Exp. GY GY
4.9L MFI Y/R Y/R F-series, F-series, GY GY
Bronco G/Y Bronco G/Y
E-series Y/R E-series Y/R
Wiring Color Code BK-Black, BL-Blue, BR-Brown, DB-Dark Blue, DG-Dark Green, GR-Green, GY-Gray, LB-Light Blue,
LG-Light Green, N-Natural, O-Orange, P-Purple, PK-Pink, R-Red, T-Tan, W-White, Y-Yellow
continued on next page
*1993 and later called IAT—see glossary *1983
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ill result

ACT Circuit Wire Color (continued)

ACT (EEC-IV)

’g:ﬁ:z-' 1988 [ 1989 [ 1990 ] 1991 | 1992 [ 19983-0n
Engine Family Wire color
5.0L MFI Y/R Y/R F-series, F-series, GY GY
Bronco G/Y Bronco G/Y
E-series Y/R E-series Y/R
5.8L MFI Y/R Y/R F-series, F-series, GY GY
Bronco G/Y Bronco G/Y
E-series Y/R E-series ¥/R
Wiring Color Code BK-Black, BL-Blue, BR-Brown, DB-Dark Blue, DG-Dark Green, GR—Green, GY-Gray, LB-Light Blue,
LG-Light Green, N-Natural, O—Orange, P-Purple, PK-Pink, R-Red, T-Tan, W-White, Y-Yellow
3-0n
ACT Sensor Tests
/GR Test Conditions Test Results If Not
LG Sensor resistance -Disconnect sensor connector See table below Sensor may be faulty
~Measure across sensor terminals
GY Circuit voltage —Sensor connected See table below Wiring to control unit or control unit
—_ ] -KOEO faulty
50 2
GY
Component Locator Test Data
4.9U/5.0L/5 8L TRUCK ]
3.8L THUNDERBIRD/COUGAR ACT SENSOR DATA
;& %mm&s Voltage values calculated for VREF = 5.0v
38L mmﬂtffsaslﬁl.os AND (These values may vary = 15% due to
gu‘:’;‘;'g"ﬁgn sensor and VREF variations)
T
ASBUCATIONS LOGATED N THE TEMPERATURE VOLTAGE RESISTANCE
(UPPER INTAKE MANKOLO) °F °C Volts K ohms
T
e LoCATEO M THE ST 248 120 0.28 1.18
RUNNER -0 230 110 0.36 1.55
1 sugmsfré su 212 100 47 ggs
3oL A 194 90 .61 .
LOcATED I THE 176 80 .80 3.84
ANER ASSEMBLY 158 70 1 04 53?
140 60 1.35 7.60
122 50 1.72 10.97
104 40 2.16 16.15
86 30 2.62 24.27
68 20 3.06 37.30
THREADED INTO INTAKE 50 10 3.52 58.75 E
MANIFOLD OR MOUNTED IN ER0GA1 20AA
TS A o p——— -

1993 and later called ACT—see glossary
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BOO (EEC-IV)
Circuit Description Test Data
Brake On/Off (BOO) switch provides a 12 volt signal to the a4

control unit when the switch is closed. It is wired to the
stoplamp circuit. The BOO input is used primarily by the
Torque Converter Clutch lock/unlock strategy. For more infor-

mation see Chapter 4.
—Y/L ECA

When troubleshooting the BOO switch, check the brake
lights and their ground. The circuit receives a secondary

ground through the stop light bulbs. BOO
LOW SIGNAL
(ZERO VOLT)
B+
*—)e ECA
BOO
HIGH SIGNAL
{12 VOLTS)
B2007
BOO Signal Wire Color
1988 1989 1990 1991 1992 1993-0On
Mustang (2.3LOHC), | Mustang (2.3L OHC), Mustang, Taurus/Sable, Taurus/Sable, Taurus/Sable,
Taurus/Sable, Taurus/Sable, Taurus/Sable, Aerostar: RILG Aerostar: RILG Aerostar: RILG
Aerostar: RILG Aerostar: RILG Aerostar: RILG Escort/Tracer: GR Escort/Tracer: GR
Town Car: DG/W All others: LG All others: LG All others: LG
All others: LG All others: LG All others: LG
Wiring Color Code BK-Black, BL-Blue, BR-Brown, DB-Dark Blue, DG-Dark Green, GR-Green, GY-Gray, LB-Light Blue,

LG-Light Green, N-Natural, O-Orange, P-Purple, PK-Pink, R-Red, T-Tan, W-White, Y-Yellow

EEC-IV BRAKE ON/OFF (BOO) SWITCH
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CANP (EEC-IV)

Circuit Description Component Locator

Canister Purge (CANP) valve and solenoid are controlled N i
bythe PCM to regulate the flow of fuel vapors from the EVAP Vec:!?cloe
canister to the fuel system. The canister is normally closed. g
When the control unit energizes the solenoid it opens, allow-
ing fuel vapors to be drawn into the engine. For more informa-
tion see Chapter 4.
' |
| {
Fuel Vapor RN =" Fuel Tank
Return Line Vapor Hose
CANP
Solenoid
Carbon
l“- Canister
2007
Typical location of CANP solenoid.
CANP Circuit Wire Color
1988 1989 1990 1991 1992 1993-0On
‘R | GY/Y GYY Probe: W/BK Probe: W/BK 1.9L MAF SFI: O/W | 1.9L MAF SFI: O'W
2 All others: GY/Y All others: GY/Y 3.0L MFI: W/BK All others: GY/Y
All others: GY/Y
| Wiring Color Code BK-Black, BL-Blue, BR-Brown, DB-Dark Blue, DG-Dark Green, GR-Green, GY-Gray, LB-Light Blue,
LG-Light Green, N-Natural, O-Orange, P-Purple, PK-Pink, R-Red, T-Tan, W-White, Y—Yellow
CANP Solenoid Tests
Test Conditions Test Result If Not
|Solenoid resistance -Disconnect solenoid connector 40 to 90 ohms Solenoid may be faulty
—Measure across solenoid terminals
|Circuit voltage —Disconnect solenoid connector 10.5 volts or greater Power circuit or wiring faulty
—Measure between VPWR at harness
connector and battery ground
-KOEO
Solenoid integrity -Disconnect solenoid connector Holds vacuum for at least | Solenoid may be faulty
-KOEO 20 seconds
—Apply 16 inHg. (53 kPa) of vacuum to
manifold side of solenoid
EEC control ~Disconnect solenoid connector CANP circuit cycles 0.5 | Circuit wiring or control unit faulty
~Connect DVOM across harness connector: | volts or greater
positive lead to VPWR, negative to CANP
-KOEO
-Depress and release throttle several times

EEC-IV CANISTER PURGE (CANP)
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DIS (EEC-IV)
Circuit Description

Distributorless Ignition System (DIS*) consists of a
crankshaft mounted Hall sensor providing a PIP signal, a coil
pack or coil packs, a Hall cylinder identification sensor provid-
ing a CID signal, and a DIS control module.

When troubleshooting, note that both PIP and CID are digi-
tal signals. They should switch between VBAT and GND as the
engine turns. Using an LED test lamp is a quick way to see
that the sensors are generating a signal. Also note that proper
operation of the DIS system depends on good grounds. The
DIS module IGN GND is internal through the mounting
screws. Always check the mounting screws for tightness and
make sure there is no corrosion.

DIS Module Inputs/Outputs

DIS Module Terminal

VBAT

CID

PIP to EEC
FIP

SPOUT

DPI

IGN GROUND
COoIL

COIL

colL

colL

IDM

*=where applicable

(internal via mounting holes)

w|lo|~N|o|o| &|w|n| =

s
o

-

-
ra

DIS Module

WARNING —

The DIS ignition system is a high-energy system
operating in & dangerous voltage range which
could prove to be fatal if exposed terminals or
live parls are contacted. Use exireme caution
when working on a vehicle with the ignition on or
the engine running.

CAUTION —
Do not use an incandescent test lamp to test
electronic components. Use only an LED test
lamp.

2 C1(3.0L,3.2LSHO)
COIL PWR (3.8 LSC) |

C3(3.0L, 3.2LSHO)
C1(3.8LSC)

COILPWR (3.0 L. 32 L SHO) gﬁ g'g ts?ca) LSHO)
C2(38LSC) ‘ B2016/A 180294
DIS Electrical Tests
Test Conditions Test Results If Not
PIP to control unit —Connect DMM or LED test light between PIP | 3 to 7 volts or Crank sensor, crank sensor power of

wire and negative (—) battery terminal

Test light blinks ground, or wiring faulty

—~Crank engine

—Crank engine
SPOUT to DIS module | —PIP signal OK 3to 7 volts or Cantrol unit or wiring faulty
—Connect DMM or LED test light between Test light blinks
SPOUT wire and negative (-) battery
terminal
—Crank engine
IDM to control unit ~Connect DMM or LED test light between 31to 7 volis or DIS module or wiring faulty
DM wire and negative (-) battery terminal | Test light blinks

CID sensor or wiring faulty

(VBAT) wire and negative (-) battery terminal
-Key on

CID at sensor _Connect LED test light between CID CS wire | Test light blinks
and negative (—) battery terminal
—Crank engine
COIL PWR —Connect LED test light between COIL PWR | Test light on COIL PWR wiring faulty

*1993 and later called El—see glossary
EEC-IV DISTRIBUTORLESS IGNITION SYSTEM (DIS)
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DIS Signal Wire Colors

Signal Wire color

GY/O

PK

DB/O

TY

| IBN GND OR

130,3.2L SHO SFI

| PIP DB

SPOUT YLG

[cp DG

i GY/O

BK/O

[38LsC SFI

DB

DIS (EEC-IV)

Component Locator

2.3LDIS

Spout shorting
bar connector
Dual Hall

crankshaft
connector

Right coil
Left coil

Dual Hall ot
crankshaft sensor B2001/A14982-A

Y/LG

DG

DG/Y
T/Y 1992-0On

LB

DB 1989-90
GY/O 1991-)n

SPOUT Y/LG 1989-90
PK 1991-0On

GY 1993 only

| IDM LG/P 1989
DG/Y 1990
T/Y 1991-0On

3.0 L SHO DIS

Front of \é;le
-

['IGN GND BK/O 1989-90
O/R 1991-On

mcalar Code: BK-Black, BL-Blue, BR-Brown, DB-Dark Blue,

DG-Dark Green, GY-Gray, LB-Light Blue, LG-Light Green, N-Natural,

|0-Orange, P-Purple, PK-Pink, R-Red, T-Tan, W-White, Y-Yellow

Crankshaft sensor B2003ASET5B

EEC-IV DISTRIBUTORLESS IGNITION SYSTEM (DIS)
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ECT (EEC-IV)
Circuit Description A short will result in approximately 0 volts in the circuit. Co
rosion in the circuit at terminal connections results in higher
Engine Coolant Temperature (ECT) sensor provides in- than-normal voltage due to the voltage drop at the connection
formation about engine temperature by changing resistance.
The change in resistance changes voltage flow in the circuit.
The sensor resistance decreases as the surrounding temper-
ature increases.
ECT Circuit Wire Color
Engine Family 1988 1989 | 1990 ] 1991 1992 1993-0n
Car: Wire color
1.9L MA SFI LG/Y LGIY BL/W BL/W BLW BLW
2.0L MA SFI — - — — Y/BK Y/BK
2.3L OHC MFI LG/Y LGfY LG/Y LG/R LG/R LG/R
2.3L MA MFI — — LG/Y — — =
2.3L MFI TURBO LG/Y LGrY — —_— ot =
2.3L HSC MFI LGY LG/Y LG/Y LG/R LG/R LG/R
2.5L AXODE SFI - — — LG/R - -
2.9L MFI — — BR/GN — = —
3.0L MFI LGrY LGY Probe YR YR Y/R —
all others LG/Y
3.0L MA SFI —_ _ —_ —_ LG/R LG/R
3.0L AXOD SFI - = —_ LG/R LG/R LG/R
3.0L SHO SFI - LG/Y LGrY LGIY LG/R LG/R
3.2L SHO SFI — — — — —_ LG/R
3.8L MFI AXOD LG/Y LG/Y LG/Y LG/R LG/R LG/R
3.8L RWD MFI LG/Y LG/Y LG/Y LG/Y LG/R LG/R
3.8L SC SFI — LG/Y LG/Y LG/Y LG/R LG/R
4.6L SFI —_ _ _ LG/R LG/R LG/R
5.0L SFI LG/Y LG/Y LGY LG/R LG/R —
5.0L MAF SFI LG/Y LGSY LGY Thunderbird/ LG/R LG/R
Cougar LG/Y
all others LG/R
Truck:
2.3L MFI LG/Y LGIY LG/Y LG/R LG/R LG/R
2.9L MFI LG/Y LG/Y LG/Y LG/R LG/R LG/R
2.9L MAF MFI —_ — LG/Y e -
3.0L MFI LG/Y LG/Y LGY LG/R -
3.0L MAF MFI - - - LG/R LG/R LG/R
4.0L MAF MFI — — LG/Y LG/R LG/R LG/R
4.9L MFI LG/Y LG/Y F-series, F-series, LG/R LG/R
Bronco LG/B Bronco LG/R
E-series LG/Y E-series LG/P
5.0L MFI LG/Y LG/Y F-series, LG/R LG/R LGR
Bronco LG/R
E-series LG/Y
5.8L MFI YR LGIY F-series, LG/R GY LGR
Bronco LG/R
E-series LG/Y
Wiring Color Code | BK-Black, BL-Blue, BR-Brown, DB-Dark Blue, DG-Dark Green, GR-Green, GY—Gray, LB-Light Blue,
LG-Light Green, N-Matural, O-Orange, P-Purple, PK-Pink, R-Red, T-Tan, W-White, Y-Yellow

EEC-IV ENGINE COOLANT TEMPERATURE (ECT) SENSOR
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ponent Locator
TAURUSISABLE
D AL
¢ —— 2 8L TRUC
LI o 38 monoemamocousan
N ' (] SUPERCHARGED
(bl 5.0L CAR APPLICATIONS
B H"J. R 1.5L CAR APPLICATIONS
R A e o
ﬁs"‘_?.t,[ fa?r"qemsn OF INTAKE MANIFOLD)
R . 3.0L TRUCK INTAKE MANIFOLD
ADJACENT TO WATER ougr
ELECTRICAL (FRONT OF ENGINE) 3.0L
appietioi 23L ISOEUESN-K%"DEIN THE WATER
OUTLET CONNECTOR AT
THE REAR OF THE
CYLINDER HEAD ‘
|
THREADED INTO COOLING SYSTEM |
ECT Sensor Tests i;
i
Test Conditions Test Results If Not l
Sensor resistance -Disconnect sensor connector See table below Sensor may be faulty |
—Measure across sensor terminals !
Circuit voltage —Sensor connected See table below Wiring to control unit or control unit
-KOEO faulty i
|
Data -'i
o e |
ECT Sensor Graph
ECT SENSOR DATA * Voltage values calculated
" TEMPERATURE for VREF=5.0v (These
o oC values may vary * 15% due
to sensor and VREF
248° 120° variations).
TEMPERATURE  VOLTAGE* RESISTANCE
2120 me'_
- °F °c Volts K ohms
78° 80° 248 120 0.28 1.18
": 230 110 0.36 1.55
212 100 47 2.07
uoe 60° 194 90 61 2.80
[ 176 80 .80 3.84
o o 158 70 1.04 537
B 40°F 140 60 1.35 7.60
'- 122 50 1.72 10.97
68° 20°h 104 40 216 16.15
b= 86 30 262 ~24.27
3¢ 0°| | 1 | | | 68 20 3.06 37.30
ov W 2 v " v 50 10 3.52 58.75
Voitage Reading (voits)
1.1k 5.4k Wk 3Tk T8k
Resistance Reading (ohms)

EEC-IV ENGINE COOLANT TEMPERATURE (ECT) SENSOR
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EDF (EEC-IV)

Circuit Description

Electro-Drive Fan (EDF*) control turns the low speed (pri-

mary) fan on and off.

Onthe 1.9Land 2.EJL MAF SFl engines, the EDF fan relay is
a separate relay. The EEC-IV control unit turns on the fan by

On all except the 1.9L and 2.0L MAF SFI engines, the EDf
fan relay is part of the Integrated Relay Control Modu
(IRCM). The EEC-IV control unit turns on the fan by applys
voltage to the EDF pin to energize (close) the relay.

Troubleshoot the circuit by checking the signal wire contin
ity from the EEC-IV control unit to the relay or IRCM, andb
checking power, ground, and continuity in the fan circuit.

Ci rcuitC

- Electron
ofacre
ictance sel

grounding the EDF pin to energize (close) the relay. W
Th
¥ = tel
EEC-IV EDF Signal Wire Color o
1988 | 1989 | 1990 [ 1991 1992 [ 1993-On "c:
Engine Family Wire color tic
Car
1.9L MA SFI — — YW YW YW YW c
2.0L MA SFI — —_ — — BK/GR BK/GR D
2.3L OHC MFI = = = LGP LGIP LGP ‘:
2.3L MFI TURBO T/O —_ —_ -_ —_ —
2.3L HSC MFI — — — - T/IO TIO
When trc
2.5L AXODE SFI — — _ T/O S —_ T and
3.0L MFI T/O TIO Probe Y/GR YIGR Y/GR - quick we
all others T/O note 1
3.0L MA SFI — — - — TIO TIO on good gr
3.0L AXODE SFI - —_ _ T/O T/IO T/O ind make
3.0L SHO SFI — T/O T/IO T/IO TIO T/IO
3.2L SHO SFI — —_ — — —_ T/O |
3.8L MFI AXOD T/O T/O TO Taurus/Sable Taurus/Sable Taurus/Sable !
T/O Tio To 8 i
Continental DB | Continental DB Continental DB — P (EDIS
3.8L SC SFI - TIO Tio TIO TIO IO - B Goo
Wiring Color Code BK-Black, BL-Blue, BR-Brown, DB-Dark Blue, DG-Dark Green, GR-Green, GY-Gray, LB-Light Blue, ﬂ
LG-Light Green, N-Natural, O-Orange, P-Purple, PK-Pink, R-Red, T-Tan, W-White, Y-Yellow W (EET

EDF Electrical Tests

-3.8L: Measure between pins: 3,4 and ground
—All other models: Measure between pins:
1,2,6,7 and ground

Test Conditions Test Result If Not ]
With IRCM —Key off, disconnect IRCM connector 10.5 volts or greater Check for open in battery power circul
IRCM/Fan circuit -KOEO
-3.0L SHO: Measure between pins: 1,2 and
ground

COIL (coi

With IRCM

Low speed fan circuit

—Key off, disconnect IRCM connector
-Disconnect cooling fan, jumper pins 1 and 3
at IRCM connector

Battery voltage at cooling
fan connector

| CoIL/IDN
| COIL (col

Check power to IRCM, check wiring to
cooling fan

Without IRCM
Low speed fan circuit

—Key off, disconnect cooling fan connector
-KOEO

Battery voltage at cooling
fan connector

Check power to EDF fan relay, check

| T=where
wiring to cooling fan |

*1993 and later called FC or LFC—see glossary

“~N  EEC-IVELECTRO-DRIVE FAN (EDF)

*1993 ar
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Circuit Description

Electronic Distributorless Ignition System (EDIS®) con-
ists of a crankshaft mounted toothed wheel and a variable re-
lictance sensor, a coil pack or coil packs, and an EDIS control
nodule.

WARNING —

The EDIS ignition system is a high-energy sys-
tem operating in a dangerous voltage range
which could prove to be fatal if exposed termi-
nals or live parts are confacted. Use extreme
caution when working on a vehicle with the igni-
tion on or the engine running.

CAUTION —

Do not use an incandescent test lamp to test
electronic components. Use only an LED test
lamp.

When troubleshooting, note that PIP should switch between
BAT and GND as the engine turns. Using an LED testlamp is
aquick way to see that the sensors are generating a signal.
Also note that proper operation of the EDIS system depends
on good grounds. Always check the module for a good ground
nd make sure there is no corrosion at the terminals.

EDIS Module Inputs/Outputs

signal’ EDIS Module Terminal
IPIP (EDIS output signal) 1
(diagnostic signal to EEC- 2
8AW (EEC spark control signal) 3
GN GND
VRS - (variable reluctance
ansor negative)
VRS + (variable reluctance ]
BNso positive}
VRS shield (variable reluctance 7
ensor shield)
VBAT (battery positive) 8
BND (battery negative) 9
COIL (coil drive) 10
(COIL/IDM 11
ICOIL (coil drive) 12
where applicable

1893 and later called El—see glossary

EDIS (EEC-IV)
EDIS Coil

B201&/A13508-A

EDIS Module and VRS Sensor

B2010/A13596-A

continued on next page

EEC-IV ELECTRONIC DISTRIBUTORLESS IGNITION SYSTEM (EDIS)
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EDIS (EEC-IV)

EDIS module wire colors

1990 | 1991 | 1992 1993-On
Engine Family Wire color
Car:
1.9LSFI
FIP GR/W GRW GRW GR/W
IDM R R R R
SAW LG/W LG/W LG/W LG/W
IGN GND R/BL R/BL R/BL R/BL
VBAT (VPWR) W/R W/R WIR W/R
46L
PIP — GY/O GY/O GY/O
IDM — T TY TY
SAW —_ PK PK PK
IGN GND — o] O/R O/R
Truck:
40L
PIP Aerostar: DB Aerostar: DB GY/O GY/O
Ranger/Bronco Il: BK/LB | Ranger/Explorer: GY/O
IDM Aerostar: BK/Y TY T T
Ranger/Bronco Il: DG/Y
SAW YILG Aerostar: Y/LG Aerostar: Y/ILG PK
Ranger/Bronco II: PK Ranger/Bronco II: PK
IGN GND BK/O O/R O/R O/R
VBAT (VPWR) = - = R
Wiring Color Code BK-Black, BL-Blue, BR-Brown, DB-Dark Blue, DG-Dark Green, GR-Green, GY-Gray, LB-Light Blue, LG-Light Green, &
Natural, O-Orange, P-Purple, PK-Pink, R-Red, T-Tan, W-White, Y-Yellow 1
EDIS Electrical Tests
Test Conditions Test Results If Not

PIP to control unit

~Connect DMM or LED test light between PIP
wire and negative (-) battery terminal

—Crank engine

Test light blinks

ground, EDIS module or wiring faulty

Crank sensor, crank sensor power of

VRS at EDIS module

—Connect DMM between VRS (+) and

VRS (-) at EDIS module
—Crank engine

Greater than 1 volt AC

VRS sensor or sensor wiring may be
faulty

VRS bias at EDIS
module

—Connect DMM between VRS (+) and ground

at EDIS module
—Key on

1 to 2 volts DC

EDIS module may be faulty

VRS at sensor

—Disconnect VRS engine hamess
—Connect DMM at VRS (+) and VRS (-)

sensor output
~Crank engine

Greater than 1 volt AC

faulty

VRS sensor or sensor wiring may be

VRS (+)

—Connect DMM at VRS (+) and VRS (-)

-Key on, engine running

4 to 6 volts AC

VRS sensor or sensor wiring may be
faulty

EEC-IV ELECTRONIC DISTRIBUTORLESS IGNITION SYSTEM (EDIS)

VF

4.
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Component Locator

| 1.9LSFI

Front of

EDIS (EEC-IV)

4.0 L Truck

Pulley and
damper assy

B2013/A13603-8

=1

|
ight Green, B

sor power ol
wiring fault

ring may be

ity 3
Coil packs

iring may b

wiring may o

EEC-IV ELECTRONIC DISTRIBUTORLESS IGNITION SYSTEM (EDIS)
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EVP (EEC-IV)

Circuit Description Component Locator
EGR Valve Position (EVP) sensor is attached to the EGR

valve to provide the EEC-IV system with a signal indicating
the valve position. lt is serviceable as a separate unit.

EVP sensor
(replaceable)

EVP Sensor Connectors

VREF — | l
) e i [ B in]
kg TOE:{&’ " ﬁr-J, a s

SIG RTN- A
vehicle harness connector SIG ATN EVP sansor
B2014
: B2015/A5932.C
EVP Sensor Electrical Tests
Test Conditions Test Results If Not
EVP resistance —Key off, disconnect EVP sensor connector | 5500 ohms to 100 ohms | EGR valve or EVP sensor may be
—Connect chmmeter to connector at EVP SIG | as vacuum increases to | faulty
and VREF 33 kPa (10 in. Hg.)

-Disconnect vacuum line to EGR
—Connect vacuum pump, increase vacuum

VREF at EVP sensor —Key off, disconnect EVP sensor connector | 4 to 6 volts dc Wiring or EEC-IV module may be fa _'
—Key on, measure voltage at vehicle side of
harness between VREF and SIG RTN

EVP Circuit Wire Colors
Engine Family 1988 1989 [ 1990 | 1991 | 1992 [ 1993-0n
Car: Wire color
2.3 L OHC MFI
EVP BR/LG BR/ILG BR/LG BR/LG BR/LG BRILG
VREF ow ow ow BR/W BRW BRAW
SIG ATN BK/W BK/W BK/W GY/W GY/R GYR
2.3 L MA MFI
EVP - - BR/LG - - -
VREF - - ow - - -
SIG RTN - - BK/W - ™ -
2.3 LHSC SFI
EVP = N = == BRILG -
VREF - - - - BRW -
SIG RTN - - - - GY/R - |
Wiring Color Code | BK-Black, BL-Blue, BR-Brown, DB-Dark Blue, DG-Dark Green, GR-Green, GY—Gray, LB-Light Blue, LG-Light Green, N-Natur
O-Orange, P-Purple, PK—Pink, R-Red, T-Tan, W-White, Y-Yellow |

continued on next pag

EEC-IV EGR VALVE POSITION (EVP) SENSOR
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EVP Circuit Wire Colors (continued)
“Engine Family 1988 | 1989 1990 1991 | 1992 1993-On
EVP BR/ILG BR/ILG BR/ILG BRALG BR/LG BR/LG
ow ow ow BR/W BRW BR/W
BK/W BK/W BK/W GY/R GY/R GY/R
BR/LG BR/ILG BR/LG BR/ILG BRILG BR/LG
ow ow ow Thunderbird/ BR/W BR/W
Cougar: O/W
all others: BR/W
BG/W BK/W BK/W Thunderbird/ GY/R GY/R
Cougar: BK/W
all others: GY/R
BR/LG BR/ILG BR/ALG BR/LG BRILG BR/LG
ow ow ow BRW BRW BR/W i
BK/W BK/W BK/W GY/R GY/R GY/R i
BRILG BRILG BRILG BRILG BRILG BRILG
ow ow F-series, Bronco: BR/W BRW BR/W ¥
BR/W
E-series: O/W
BK/W BK/W F-series, Bronco: GY/R GY/R GY/R
GY/R
E-series: BK/'W i
BR/LG BR/LG BR/ILG BR/ILG BR/LG BRILG .
ow ow F-series, Bronco: BR/W BR/W BR/W |
BR/W |
E-series: O/W 1
F-series, Bronco: BK/W F-series, Bronco: GY/R GY/R GY/R }
BK/W GY/R
Econoline: BR/'W E-series: BK/'W
BR/LG BR/ILG BR/ILG BRILG BR/LG BR/LG
ow ow BR/W BR/W BRW BR/W
F-series, Bronco: BK/W F-series, Bronco: GY/R GY/R GY/R
BK/W GY/R
Econoline: BR'W E-series: BK'W |
BK-Black, BL-Blue, BR-Brown, DB-Dark Blue, DG-Dark Green, GR-Green, GY-Gray, LB-Light Blue, LG-Light Green, N-Natural, “
0O-Orange, P-FPurple, PK-Pink, R-Red, T-Tan, W-White, Y-Yallow

EEC-IV EGR VALVE POSITION (EVP) SENSOR
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EVR (EEC-IV)
Circuit Description

EGR Vacuum Regulator (EVR) is an electromagnetic de-
vice that controls vacuum to the EGR valve. An electric cur-
rent to the regulator's coil opens and closes a disc allowing
more or less vacuum to reach the EGR valve.

EVR Solenoid Electrical Tests

EVR Solenoid

To EGR valve

To vacuum source

B2019/A9358-A

—Connect ohmmeter to solenoid

Test Conditions Test Results If Not
EVR resistance —Key off, wait 10 seconds 4.9 Land 5.8 L: 20 to 45 | EVR solenoid may be faulty
-Disconnect EVR solenoid harness ohms L SF

all others: 20 to 70 ohms

VPWR at EVR solenoid | —Key off, disconnect EVR solenoid harness
-KOEO, measure voltage at EVR vehicle
harness connector between VPWR and

battery negative () terminal

Wiring or EEC-IV module may be faully

Voltage greater than 10.5
volts dc

EVR Solenoid Wire Colors EVR Solenoid Wire Colors (continued)
Engine Family Wire color Engine Family Wire color
Car: 2.9 L MFI
1.9 L MA SFI EVR DG
EVR W/BL VPWR BK
VPWR WIR 3.0 L MFI
2.0 L MA SFI EVR 1988-89: ::xlih |
i A gl
EVR WI/BL 1990: Pro?geg.g;! \% ers:
bilods e VPWR 1988-89: R
2.3 L MA MFI 1990 Probe: R/BK all others:Rl
EVR DG 1991-92: R/BK
VPWR R 3.0 LMASFI
2.3 L OHC MFI EVR Y
EVR BR/PK VPWR R
VPWR R 3.0 L AXODE SFI
2.3 L HSC MFI EVR BR/PK
EVR % VPWR R
VPWR R 3.0 L SHO SFI
2.5 L AXODE SFI EVR 1989-91: DG
1992-On: BR/IPK
EVR 1991: BR/PK
1992: W VPWR R
VPWR 1;321%’";'( continued on nextp '_

EEC-IV EGR VACUUM REGULATOR (EVR)
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EVR Solenoid Wire Colors (continued)

EVR (EEC-IV)

EVR Solenoid Wire Colors (continued)

Engine Family Wire color Engine Family Wire color
321 SHO SFI VPWR R
EVR BR/PK Truck:
A R 2.3 L MFI
38 L MFI AXOD EVR 1989-90:DG
'- 1988-90- DG 1991-On: BR/IPK
1991-On: BR/PK VPWR R
VPWR R 2.9 L MFI
38 L RWD MFI EVR BR/PK
A 1988-91: DG VPWR R
1992-On: BR/PK 2.0 L MA SFI
o s
8L SC SFI A i,
1989: Y 4.9 L MF1
1990: DG EVR 1988-89 all, and ‘90 E-Series:
R 1990 F-Seriasl?gronco: BR/PK
1991-On: BR/PK
BR/PK VPWR R
R 5.0 L MFI
EVR 1988-89 all and '90 E-Series:
1951-0n: BRK L
1988 Thunac?lna‘;l:i;r::go;gar, BK/Y VPWR R
50L MA SFI sl ME
VR 1988-90 and ‘91 TBird/Coug: EVR 1988-89 all agg ‘90 E-Series:
1991 —On BRFK VIO Seies, Dims Vs
VPWR R

hers: R

ext pal

Y-Yellow

Wiring Color Code BK-Black, BL-Blue, BR-Brown, DB-Dark Blue,
DG-Dark Green, GR-Green, GY-Gray, LB-Light Blue, LG-Light Green,
N-Natural, O-Orange, P-Purple, PK-Pink, R—Red, T-Tan, W-White,

EEC-IV EGR VACUUM REGULATOR (EVR)
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HEDF (EEC-IV)
Circuit Description

High-speed Electro-Drive Fan (HEDF") control turns the
high speed (secondary) fan on and off.

On the 1.9 L and 2.0 L MAF SFI engines, the HEDF fan re-
lay is a separate relay. The EEC-IV control unit turns on the fan
by grounding the HEDF pin to energize (close) the relay.

HEDF Electrical Tests

On all except the 1.9 L and 2.0 L MAF SFI engines,
HEDF fan relay is part of the Integrated Relay Control Modu
(IRCM). The EEC-IV control unit turns on the fan by applyi
voltage to the HEDF pin to energize (close) the relay.

Troubleshoot the circuit by checking the signal wire contin
ity from the EEC-IV control unit to the relay or IRCM, andb
checking power, ground, and continuity in the fan circuit.

-3.8L: Measure between pins: 3,4 and ground
—All other models: Measure between pins:
1,2,6,7 and ground

Test Conditions Test Result If Not
With IRCM -Key off, disconnect IRCM connector 10.5 volts or greater Check for open in battery power circ
IRCM/Fan circuit -KOEO i
—3.0L SHO: Measure between pins: 1,2 and
ground

High speed tan circuit -KOEQ

With IRCM —Key off, disconnect IRCM connector Battery voltage at cooling | Check power to IRCM, check wiring 3

High speed fan circuit -Disconnect cooling fan, jumper pins 1 and 3 | fan connector cooling fan |
at IRCM connector

Without IRCM —Key off, disconnect cooling fan connector Battery voltage at cooling | Check power to HEDF fan relay,

fan connector wiring to cooling fan

EEC-IV HEDF Signal Wire Color

Engine Family Wire color

Car

1.9L MA SFI R/BK

2.0L MA SFI BU/GR

2.3L OHC MFI LG/P

2.3L MFI TURBO PK

2.3L HSC MFI_ PK

2.5L AXODE SFI LG/P

3.0L MFI PK

3.0L MA SFI LB

3.0L AXODE SFI LG/P

3.0L SHO SFI PK

3.2L SHO SFI LG/P

3.8L MFI AXOD 1988-90:PK

1991-On: LG/P
3.8L SC SFI 1989-91: PK
1992-On: LG/P

Wiring Color Code BK-Black, BL-Blue, BR-Brown, DB-Dark Blue,
DG-Dark Green, GR-Green, GY-Gray, LB-Light Blue, LG-Light Green,
t\lﬁ;wl. O-Orange, P-Purple, PK-Pink, R—Red, T-Tan, W-White,

*1993 and later called HFC—see glossary

EEC-IV HIGH-SPEED ELECTRO-DRIVE FAN (HEDF)




Electrical Tests 291

Circuit Description

‘Heated Exhaust Gas Oxygen (HEGO") sensor detects ox-
gen content in the exhaust gasses. It sends a voltage signal
the EEC-IV control module. The sensor is electrically heat-
d s0 the sensor output signal stabilizes more quickly. Some
engines have two HEGO sensors: HEGOR and HEGOL.

HEGO Inputs/Outputs

Description
Oxygen sensor output
Oxygen sensor ground
Power input for heating element
Heating element ground

Signal’

Do not get any anti-seize compound or ATV
sealer on the sensor tip or in the sensor slits.
These chemicals will quickly foul the sensor ele-
ment and render the sensor inoperative.

‘When troubleshooting, note that the HEGO signal should
nly be measured after the engine has run for several min-
gs. Fuel contaminated engine oil can affect HEGO readings.
s change the oil and oil filter if contamination is suspect-

HEGO Sensor

HEGO (EEC-IV)

THREADED INTO EXHAUST MANIFOLD ON 1.9L CAR, 4.90/5.0L/5.8L

TRUCK

THREADED INTO CENTER REAR OF EXHAUST MANIFOLD ON 2.3L HSC/
2.5L HSC

THREADED INTO Y-PIPE JUNCTURE OF CATALYST INLET ON 3.0L EFI

B2020/AT752-E

HEGO Connector (HEGO side)

HEGO SIGNAL

KEY POWER

(some models)

POWER GROUND

SIG RATN/HEGO GND

B2021/A11606-A
The HEGO heating element in the sensor can be tested
g an ohmmeter.
HEGO Electrical Tests
Test Conditions Test Results If Not
HEGO SIGNAL —Key off, disconnect HEGO sensor connector | 0.5 volts or greater HEGO sensor may be faulty
—~Connect DMM between HEGO SIGNAL and
negative (-) battery terminal
—Run engine for 2 minutes at 2000 rpm
HEGO response to -Key off, disconnect HEGO sensor connector | Voltage drops and HEGO sensor may be faulty
exhaus ~Connect DMM between HEGO SIGNAL and | fluctuates

negative (—) battery terminal
—Run engine for 2 minutes at 2000 rpm
~Create vacuum leak (disconnect vacuum
hose to intake manifold)

—Key off, disconnect HEGO sensor connector
—Connect DMM between KEY POWER and
POWER GROUND at sensor connector

HEGO heater element

2 to 5 ohms at room
temperature

HEGO heater element faulty

-Key off, disconnect HEGO sensor connector
—Connect DMM between KEY POWER and

POWER GROUND at vehicle connector
—Key On

10.5 volts or greater

Check harness wiring'and grounds

1993 and later called HO25—see glossary

EEC-IV HEATED EXHAUST GAS OXYGEN (HEGO) SENSOR

|
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ISC-BPA (EEC-IV)

Circuit Description ISC-BPA Solenoid reuit [
Idle Speed Control-Bypass Air (ISC-BPA*) solenoid is an \ 10ck S
actuator that allows air to pass around the throttle plate. Prin- [ \ i n (spark
ciple job is to control idle RPM. Secondary jobs: prevent en- _ ql ! t to the
gine stall - electronic dashpot, and provide air for engine start. engir
The ISC-BPA is controlled by the EEC-IV control unit. When T o vl RE cO
troubleshooting the ISC-BPA circuit, always begin by check- mmm’f B ands
ing for air leaks in the intake system, and check fuel injector O- . Whel
rings for cracking and sealing. Note that unmetered air can ) % checkin
also cause idle problems. Perform the electrical tests in order. ISC Solenoid Connector and Vehicle ich test i
Harnes nnector
ISC-BPA Inputs/Outputs s Conne B
Signal Description
ISC Input to solenoid from EEC-IV
VPWR Input to solenoid ]! IsC IsC
* VPWR
| 1 RTN
) VPWR
B2024/A92254
B2023/A9672-D
ISC-BPA Electrical Tests
Test Conditions Test Results If Not
ISC-BPA Solenoid -Key off rpm drops or engine ISC-BPA solenoid may be faulty
—Connect engine tachometer stalls
—Start engine, disconnect ISC-BPA solenoid
ISC-BPA Solenoid —Key off, disconnect ISC-BPA solenoid 7 to 13 ohms ISC-BPA solenoid may be faulty
resistance connector {nock Se
—Connect DMM (+) lead to solenoid VPWR age
pin, DMM (-) lead to solenoid ISC pin
VPWR circuit to ISC-BPA | —Key off, disconnect ISC-BPA solenoid 10.5 volts or greater VPWR circuit wiring faulty
connector ck Se
—Connect DMM between VPWR at vehicle
harness connector, and battery ground
terminal oK St
-KOEO 3
ISC-BPA signal from -ISC-BPA solenoid connected Voltage varies between | EEC-IV module or wiring may be faulty|
EEC-IV module —Key off, backprobe with DMM between ISC |3 and 11.5 volts
wire at vehicle hamess connector and
battery ground terminal
-ER, slowly increase and decrease rpm

*1993 and later called IAC-BPA—see glossary

-IV IDLE SPEED CONTROL-BYPASS AIR (ISC-BPA)
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uit Description

ock Sensor (KS) is a sensor that detects engine detona-
n (spark knock). When knock occurs, a voltage signal is
i 10 the EEC-IV module which retards spark timing. On
ime engines, two knock sensors are used. The knock sensor
color coded to indicate frequencies for that particular en-
ne, and should be replaced with one having the same color
de. When troubleshooting the knock sensor circuitry, begin
f checking the fuel quality, ignition timing, and altitude at
chtest is being performed.

KS (EEC-IV)

Knock Sensor

|_ B2025/A7188-B ‘

Knock Sensor Vehicle Harness Connector

KS Inputs/Outputs
P P and Knock Sensor Connector
Signal Description —_—
S Input to EEC-IV module KS ‘
8IG ATN Signal return J
KS ‘
SIG RTN
o |
L RTN B2026/A9590-D I
KS Electrical Tests
Test Conditions Test Results If Not
knock Sensor Circuit —Key off, wait 10 seconds 1 to 4 volts dc EEC-IV module or wiring may be faulty
8 —Disconnect knock sensor connector
—KOEO, measure voltage between KS and
SIG ATN at vehicle hamess connector
knock Sensor Operation | —ER, knock sensor connected AC Voltage reading Knock Sensor may be faulty
_DMM on VAC scale, backprobe connector | increases
—Slowly raise engine speed to 3000 rpm
nock Sensor Operation | —ER, knock sensor connected AC Voltage reading Knock Sensor may be faulty
_DMM on VAC scale, backprobe connector | fluctuates
—Tap exhaust manifold with 4 oz. hammer J

EEC-IV KNOCK SENSOR (KS)
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MAF (EEC-IV)
Circuit Description

Mass Air Flow (MAF) sensor measures the mass of the air
flowing into the engine. The sensor output is a DC signal rang-
ing from about 0.5 to 5.0 volts, used by the EEC-IV module to
vary fuel injector opening time. Power to the MAF sensor is
controlled by the EEC-IV module. Ground is through the PWR
GND circuit to the battery negative () terminal. The unit can-
not be repaired. When troubleshooting the MAF sensor al-
ways begin by checking for air leaks in the intake system and
repair as necessary.

NOTE —

Trouble code 26/159 can be generated by a high
concentration of ambient exhaust gas—for ex-
ample in an unvented or poorly vented garage.

MAF Inputs/Outputs
Signal Description
MAF SIG Signal to EEC-IV module
MAF RTN Signal return
VPWR Vehicle power
PWR GND Vehicle power ground

Typical* MAF Sensor Test Values

Speed MAF Signal Voltage
Idle 0.6
20 mph 1.10
40 mph 1.70
60 mph 2.10
* values may vary based on vehicle load, temperature, and equipment

EEC-IV MASS AIR FLOW (MAF) SENSOR

Mass Air Flow Sensor
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Mass Air Flow Sensor Connectors

B2030/A11544-B
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MAF Electrical Tests

MAF (EEC-IV)

Test

Conditions

Test Results

If Not

PWR and Ground

-Key off, disconnect MAF connector

~Connect DVOM between VPWR and GND
at vehicle harness connector

-KOEO

10.5 volts or greater

Fault in VPWR circuit or in GND circuit
to battery

AF Circuit Short To

—Key off, disconnect MAF connector

—Connect DVOM between MAF SIG and MAF
RTN, and MAF SIG and GND at vehicle
harness connector

10,000 ohms or greater

Fault in wiring to control unit or faulty
control unit

AF Sensor Voltage

-MAF sensor connected

-Backprobe MAF sensor connector between
MAF and battery negative (—) terminal

-ER

0.2 to 1.5 volts dc

MAF sensor may be faulty

EEC-IV MASS AIR FLOW (MAF) SENSOR
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MAP/BP (EEC-IV)
Circuit Description

Manifold Absolute Pressure (MAP) sensor measures the
intake manifold pressure and sends a frequency signal to the
EEC-IV module. The MAP sensor frequency decreases as
vacuum increases. Manifold Absolute Pressure/Baromet-
ric Pressure (MAP/BP*) sensor is used to also sense baro-
metric pressure allowing the EEC-IV module to compensate
for changes in altitude.

When troubleshooting the MAP or MAP/BP sensor always
begin by checking for air leaks in the intake system and vacu-
um system. Repair as necessary. The sensor can be checked
using a frequency meter and a hand held vacuum pump with
gauge. Begin by checking that the sensor holds vacuum.

If VREF and the MAP/BP sensor test OK, then either the
wiring to the control unit or the control unit itself is faulty.

NOTE —

* Engine Running (ER) trouble codes generated
during ER Self-Test may be due to a faulty vac-
uum hose or to excess EGR flow.

* Continuous memory codes may be due to a
MAP sensor leak.

MAP Inputs/Outputs

MAP/BP Sensor Test Values

Barometric Pressure MAP/BP Freq
in-Hg kPa Hz
171 58 1224
18.3 62 1255
19.5 66 128.7
20.7 70 131.9
218 74 135.1
23.0 78 138.3
242 82 141.8
25.4 86 145.4
26.6 90 148.9
27.7 94 1525
28.9 98 156.1
30.1 102 1596
K] 105 162.4

Note: values may vary approximately £ 3 Hz

Signal Description
MAP or MAP/BP Signal to EEC-IV module
SIG ATN Signal return
VREF Reference voltage input

MAP Sensor Test Values'

MAP Sensor

Intake H
Manifold
Vent !

Manifold Vacuum MAP Frequency
in-Hg kPa Hz
0 0 159
3 10.2 150
6 203 141
) 30.5 133
12 40.6 125
15 50.8 17
18 61.0 109
21 7141 102
24 81.3 95
27 91.5 88
30 101.6 80
1 based on baromatric pressure of 30 in-Hg. Note: values may vary approximately + 3 Hz

*1993 and later called BARO—see glossary

| B2023A384-A
MAP Sensor Terminals
SIG RTN
MAP/BP SIG
VREF
B2030/A8588-D

EEC-IV MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE (MAP/BP) SENSOR
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| 3
MAP and MAP/BP Electrical Tests

MAP/BP (EEC-IV)

Test

Conditions

Test Results

If Not

-Key off, disconnect MAP/BP connector
-Measure voltage between VREF and SIG

RTN at vehicle harness connector
-KOEO

4 to 6 volts dc (VREF)

Check VREF circuit

—Backprobe MAP/BP connector between
MAP wire and battery negative (—) terminal

—Vary vacuum using pump

-ER

P Sensor —~Connect MAP connector See table above MAP sensor may be faulty
—Backprobe MAP connector between MAP
wire and battery negative () terminal
—Vary vacuum using pump
-ER
BP Sensor —Connect MAP/BP connector See table above MAP/BP sensor may be faulty

EEC-IV MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE (MAP/BP) SENSOR
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