1981 Exhaust Emission Systems  s-35

FORD MCU ENGINE CONTROL SYSTEM

Calif. Models With 6-Cylinder Engines OPERATION
DESCRIPTION
MICROPROCESSOR CONTROL UNIT (MCU)
The MCU control system is named for and commanded by a ‘
Microprocessor Control Unit. This micro-computer is located in The MCU is a solid-state micro-computer located on 'rh.e left
the engine compartment and is capable of controlling engine fender panel. It is the "brain” of the system and receives inputs
air/fuel ratios, air injection, and on some models, canister and sends signals through a 24-pin connector. The MCU is
purge, spark retard and idle speed. capable of operating in 3 modes: Intialization, Open-Locp and
Closed-Loop.
The MCU system is used on 6-cylinder trucks in California. The
system consists of the MCU module, air/fuel control and air in- Initialization mode occurs when the engine is started. In this
jection solenoids, engine sensors, and related circuitry. mode the MCU richens the fuel mixture for easy starting.
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Fig. 1 MCU System Schematic for Calif. 6-Cylinder Engines
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FORD MCU ENGINE CONTROL SYSTEM (Cont.)

Open-loop operation is controlled by MCU programming.
Air/fuel ratio is fixed at a pre-determined level and allows
good driveability at idle, moderate-to-heavy acceleration, and
deceleration. Closed-Loop operation occurs when the engine is
warm and vehicle is operated at light load conditions. In
closed loop, the MCU controls the air/fuel mixture in response
to signals from an oxygen sensor in the exhaust manifold.

ENGINE SENSORS

Coolant Temperature — Various switches are used to signal
temperature changes to the MCU. On 6-cylinder engines, a
PVS sends vacuum to an electrical switch (mounted with 3
others) which is open when vacuum is applied.

Engine Load Sensor — Engine load is determined by vacuum
level, and throttle position. On 6-cylinder models, 3 vacuum
switches are used to signal cruise, deceleration, and wide-
open-throttle condition. No throttle switch is used on these
models.

Oxygen Sensor — All 6-cylinder models use an oxygen sensor
mounted in the exhaust manifold. This sensor sends a low
voltage signal to the MCU to indicate rich or lean mixture.
When mixture is lean, the signal is less than 0.2 volts. When
rich, the sensor voltage is slightly above 0.6 volts.

Engine Speed — The MCU receives a direct signal from the
"Tach Test” terminal on the coil. It uses this signal to calculate

engine speed and alters its air/fuel correction based on this
speed.

Knock Sensor — The knock sensor is used on some 6-cylinder
engines to help reduce detonation. It allows a voltage signal to
pass through when it senses detonation. The MCU uses this
signal to bleed off distributor vacuum. The MCU otherwise
does not control ignition timing.

Self-Test Connector — The MCU can self-diagnosis most com-
mon operating problems. In order to initiate and read the
diagnostic program, connections are made to the Self-Test
connector. It provides voltage pulses which can be read by o
specialized tester (Rotunda 07-0004) or a dial-type voltmeter.

ENGINE CONTROLS

Engine controls are the devices the MCU operates to accom-
plish its task of improving driveability and reducing emissions.
These devices vary with engine type, but are all controlled elec-
trically.

Thermactor Controls — These controls direct the flow of air
from an air pump to either the exhaust manifold, the catalytic
converter, or the atmosphere. On all models, a pair of solenoid
valves control vacuum flow which operates a Thermactor Air
Valve assembly. These valves are called the Thermactor Air By-
pass (TAB) and Thermactor Air Diverter (TAD) valves.

In normal operation, the air is injected in the catalytic conver-
ter to improve reduction of emissions. When the engine is idling
or decelerating for long periods of time, air is diverted to at-
mosphere. When the engine is first warming, air is injected into
the exhaust manifold to help heat exhaust gases before they
reach the converter.
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Air/Fuel Controls — In 6-cylinder applications, the MCU
provides a pulsed voltage signal which operates a fuel control
solenoid. The engine is controlled directly by the solenoid
which is a part of the carburetor.

Canister Purge Solenoid — A canister purge solenoid is con-
trolled by the MCU. When engine conditions are optimum, the
solenoid is opened and the fuel vapor canister is purged.

DIAGNOSIS & TESTING

The MCU system is capable of diagnosing some problems
which may occur. To determine which components should be
checked, perform the "Functional Test” which follows. If
problems do exist, a service code will be displayed (as pulses
on a voltmeter). locate the appropriate test chart and follow
the repair procedure as instructed. Do not use the test charts
unless referred to them by the "Functional Test”, or you may
replace some components unnecessarily.

EQUIPMENT REQUIRED

All Systems

Dial Voltmeter (0-20v scale)

Digital Voltmeter (DVOM — Min. impedance 10 megohms)
Vacuum Gauge (0-30 in. Hg)

Vacvum Pump

Tachometer

Jumper Wire

PREPARATION FOR TESTING

1) Check vacuum hoses for leaks, cracks, or improper routing.
Repair or replace as necessary.

2) Check electrical connections. Repair any frayed or broken
wires. Ensure that all connections are clean and tight.

3) Turn all accessories off. Place transmission in neutral and
set parking brake. Warm engine to normal operating tem-
perature. If air cleaner must be moved, leave all vacuum hoses
attached.

— If vehicle will not start, see No Start Test (No. 2).

4) Turn ignition off. Locate Self-Test connector and insert a
jumper wire between ground and Trigger sockets. Connect the
positive lead of a needle-type voltmeter to vehicle battery
positive terminal, and the negative lead to Self-Test output
socket. Set voltmeter on 15-20 volt scale. Battery voltage may
be shown.

FUNCTIONAL TEST

— Service codes are shown by voltage pulses. The first
digit is indicated by a series of pulses, then the needle drops fo
zero for 2 seconds, then the second digit of the code is dis-
played. After all service codes are displayed, a 4 second pause
will occur and then the codes will be repeated.
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FORD MCU ENGINE CONTROL SYSTEM (Cont.)
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Fig. 2 Connections for Functional Test

Key On, Engine Off Test — Turn key on, but do not start
engine. Watch voltmeter for code pulses which should appear

within 30 seconds. Ignore any initial surge of voltage. Record
code(s).

— If voltmeter does not pulse, but shows steady high or
low readings, see test 1, Functional Test Not Operating.

Engine Running Test — 1) Start engine and raise speed to
2500-3000 RPM within 20 seconds after start. Hold RPM until 3
initial pulses appear. Continue holding speed until code pulses
begin (10-40 seconds).

— If more than 3 initial pulses occur, go to test 14 to
check for an open circuit in the tachometer signal.

2) Return engine to idle when codes begin. Codes will be
repeated once. Record codes, then stop engine and reconnect
canister purge hose. Refer to code chart to locate appropriate
test.

NON-CODE TESTS

Perform the following tests after vehicle has passed all other

diagnosed tests.

Canister Purge Check — Tee in vacuum gauge between
‘canister and canister purge solenoid. Stop engine, then restart
and raise RPM to initiate Self-Test. Observe vacuum gauge
during initial pulses. If vacuum pulses 3 times between 0-1 in.
Hg, go to Spark Retard Solenoid Check. If vacuum is always

high or low, go to test 12, Canister Purge Solenoid test.

Spark Retard Solenoid Check — Remove vacuum gauge
from canister purge hose and reconnect hose. Remove filter
from spark retard solenoid and connect vacuum gauge to port.
Turn engine off, then restart it and increase RPM to initiate
Self-Test. If gauge pulses 3 times, system and MCU are OK. If
vacyum remains high or low, go to test 13, Spark Retard

Solenoid test.

Cold Drive Complaint — If complaint occurred when engine
was cold, recheck coolont temperature switch for proper
operation. Go to Low Temperature Vacuum Switch test, step

a).

Closed or Light Throttle Drive Complaint — Check
resistance between Self-Test output socket and ground. If con-

tinuity is found, repair short to ground.

SERVICE CODES & SUB-ROUTINE TESTS

6-Cylinder Test Code

Functional Test Not Operating None
No Start Test System OK

Running Test Not Initiated
Fuel Always Lean
Fuel Always Rich

Thermactor System
Thermactor Air Diverter
Thermactor Air By-Pass
Low Temperature Vacuum Switch
Vacuum Switch

O NVONOUBAEWN—

p—

11 Low Temperature Switch
12 Canister Purge
13 Spark Solenoid
14 Tachometer Lead

INSTRUCTIONS FOR USING SUB-ROUTINE TESTS

Sub-routines are the following checks which are performed to
correct a service code. Be sure to perform check as instructed.
Atter replacing components or repairing circuits, repeat
"Functional Test” and check engine operation.

Observe the following
routines:

instructions when performing sub-

® Do not measure voltage or resistance at MCU module, or

connect test lamps to it (unless specific instructions say to
do so).

Copyright (c) 2001 Mtchell

® Disconnect both ends of a circuit when looking for con-

tinuity or shorts. Be sure ignition is turned off.

® Disconnect solenoids and switches from harness before

measuring resistance or continuity.

® When more than one service code is indicated, start ser-

vice with the first code received.

® Use wiring diagrams to locate pin locations and connec-

tors.
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FORD MCU ENGINE CONTROL SYSTEM (Cont.)

8 17 23 9 10 n 2012 1 1419
10

m IGN. l.
20 Maj COR -
30 05
40 e 16N,
s0 Dz _ u sw. -
6 s 9 *3‘ § a] wl o] :J g

v g z|l 1z = £ g E 4 Z
70 T e > ol & of = o 5l al . f & a
el 0 HERE N g 8 og K
90 D2 MEFEM z HEREE > E
0] [22 ozml._m O o] 3 OO a} O
nid 023 = o @ =) [=T=)
o0 o —— CONTROL REMARD  (Dlv)  (Bypass) SORGE " Yacm
N~ ST on SOLENOID SOLENOID SO soL. soL. SWITCH

765 3
I
|
I
I
9512z 3|
[-4
Il a] o 3
oA x
ola] z g
Ot D) x| >
FE Z
EEE 9
74
~

&
@o

OXYGEN
SENSOR

wn<
F33
Sa
Ac
Zc

2

Fig. 3 MCU System Wiring Diagram

SUB-ROUTINES

FUNCTIONAL TEST NOT OPERATING

1) Ensure that test connections, jumper wires, and VOM were all correctly
hooked up. :

2) Disconnect MCU connector. With ignition on, battery voltage should
be present at pin 20. If not, check fuse. With ignition off, pin 14 should
have continuity to ground. If not, repair. It wiring is okay, go to next step.

3) Check for continuity between Self-Test connector and MCU. See wiring
diagrom at end of this test for wire connections. Check to ensure circuit
trom MCU to TAB solenoid is not shorted to ground.

4) Measure TAB solenoid resistance. If within 50-110 ohms, replace MCU
module. If not within 50-110 ohms, replace solenoid. Repeat "Functional
Test".

TO IGNITION “RUN ONLY"

CKT. 687
20

CKT. 60 ENGINE BLOCK GROUND
" =8

CKT. 180 hd
o

*{PIN 11 FOR 4.9L)

SELF
TEST
OUTPUT

CKT. 201

TO TAB SOLENOID

SELF TEST CONNECTOR
{RIGHT HAND FENDER)

SELF TEST TRIGGER

NO START TEST

This test detects faults in the MCU only.

1) Check Tach lead for a ground short. Leave harness connected to MCU;
disconnect coil and ignition module connectors. Measure resistance bet-
ween ground and self-test connector, then Tach connector. If resistance is
less than 1000 ohms, go to step 2). If higher than 1000 ohms, MCU is not
shorted.

2) Disconnect harness from MCU and measure resistance again. If
resistance is less than 1000, repair circuit. If greater than 1000, replace
MCU module.

TO IGNITION MODULE

TO TACHOMETER
(IF SO EQUIPPED)

SELF TEST CONNECTOR

{ / “TACH TEST"
CKT. 11 TERMINAL

IGNITION COIL
CONNECTOR

LOCATED

tN ENGINE COMPARTMENT

RUNNING TEST NOT INITIATED
(CODE 33)

It is necessary to increase speed to more than 2500 RPM within 20 seconds

after start in order to initiate "Functional
procedure.

Test”. Turn key off and repeat
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FORD MCU ENGINE CONTROL SYSTEM (Cont.)
SUB-ROUTINES

FUEL ALWAYS LEAN
(CODE 41)

After starting engine, allow at least 40 seconds before testing. Disconnect
"Functional Test” trigger jumper.

1) Disconnect oxygen sensor and MCU connector. Turn all accessories off.
Check resistance between MCU connector pin 3 and ground, then pin 23
and ground. If resistance in either circuit is less than 1000 ohms, repair
short to ground. If resistance is greater than 1000 ohms, go to next step.

2) Check continuity between pin 1 of MCU connector and ground, then
continuity between pin 3 ond oxygen sensor connector. If either circuit
measures more than 5 ohms, repair wiring. If both are less than 5 ohms
resistance, go to next step.

3) Connect voltmeter to back of Fuel Control Solenoid (FCS) connector.
Start engine and run at 2500 RPM. Observe voltage after 15 seconds. If
less than 10 volts, go to next step. If greater than 10 volts, replace MCU
module.

4) Reconnect oxygen sensor and MCU connector. Disconnect Thermactor
hose from air pump and plug hose. Set engine at 2500 RPM and hold
choke valve 3/4 closed to force engine rich. With voltmeter still connected
at FCS, observe voltage after 15 seconds. If less than 10 volts, go to next
step. It greater than 10 volts, MCU is okay. Check Thermactor and car-
buretor.

5) Turn ignition off and disconnect harness from oxygen sensor. Measure
resistance between oxygen sensor wire (harness side) and ground. If
resistance is less than 1000 ohms, replace MCU module. If greater than
1000 ohms, go to next step.

6) With oxygen sensor still disconnected, start engine, With engine idling,
connect a jJumper wire to harness side of oxygen sensor connector. Be sure
this connection cannot touch ground. Connect other end of jumper to bat-
tery positive terminal, then raise engine speed to 2500-2800 RPM. If
voltage at FCS is less than 10 volts, replace MCU module. If greater than
10 volts, replace oxygen sensor.

EGO SENSOR

A G

. oxr. o0 @

CKT. 89

CKT. 60 ENGINE BLOCK GROUND
—h—
CKT. 687 =
CKT. 95
23
FUEL CONTROL

SOLENOID
{LOCATED ON CARB.)

5
FUEL ALWAYS RICH
(CODE 42)

After starting engine, allow at least 40 seconds before testing. Disconnect
"Functional Test” trigger jumper.

1) Check choke valve for sticking or binding, and repair as necessary.

2) Disconnect connector at MCU and connector at Fuel Control Solenoid
(FCS). Measure 1esistance between pin 20 in MCU connector and 1 pin at
FCS connector, then between pin 23 ot MCU connector and other pin at
FCS connector. Resistance should be less than 5 ohms in both cases. If not,
repair wiring. It okay, go to next step.

3) Check resistance across terminals of FCS. If within 15-33 ohms, go to
next step. If not, replace FCS.

4) Connect a voltmeter to the back of FCS connector. Start engine and
run at 2500 RPM. Check voltage after 15 seconds. If less than 10 volts,
replace MCU module. If greater than 10 volts, go to next step.

~ For the following step, a digital VOM must be used which
has an input impedance of at least 10 megohms.

5) Disconnect oxygen sensor and connect DVOM between sensor and
ground, with switch in lowest voltage position. Start engine and run at
2000 RPM for 1 minute to warm up sensor. Turn engine off and im-
mediately check DVOM reading. If greater than 0.4 volts, go to next step.
If less than 0.4 volts, check carburetor (too rich).

6) Purge exhaust system immediately by disconnecting coil “horseshoe”
connector and cranking engine for 10 seconds with throttle wide open.
Observe voltage reading. If greater than 0.4 volts, replace oxygen sensor.
It less than 0.4 volts, check carburetor (too rich).

EGO SENSOR

=

. oxr o4 @

CKT. 89
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PY)
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FORD MCU ENGINE CONTROL SYSTEM (Cont.)
SUB-ROUTINES

THERMACTOR SYSTEM
(CODE 44)

1) Remove vacuum hose from TAB valve and connect gauge to hose.
Start, increase RPM above 2500 to activate "Functional Test” and observe
vacuum gauge. If vacuum pulses are above and below 5 in. Hg, go to next
step. If pulses are always above 5 in. Hg, go to next step. If pulses are
below 5 in. Hg, go to step 10.

2) Reconnect hose to TAB. Disconnect hose at TAD valve and connect
vacuum gauge. Start engine and raise RPM above 2500 to start
"Functional Test”. Observe vacuum readings. If above and below 5 in. Hg,
go to next step.

3) Reconnect hose to TAD valve. Remove upstream air hose at TAD valve.
Start engine and raise RPM above 2500 to start “Functional Test”. Hold
engine speed and feel for air at TAD valve nipple 20 seconds after test
starts. Air will flow for 6 seconds. If okay, go to next step. If not, check air
pump.

4) Turn engine oft and reconnect air hose. Disconnect harness from ox-
ygen sensor and insert jumper wire between connector and ground. Start
engine, raise RPM to begin "Functional Test” and maintain RPM until out-
put code is received. If code 41 is read on voltmeter, check choke system,
then go to next step. If code 44 is received, replace MCU module.

(XY — for the next step, a digital VOM must be used which has an
imput impedance of at least 10 megohms.

5) Place DVOM selector in lowest voltage position and connect it between
oxygen sensor and ground. Start engine and run at 2000 RPM for 1
minute to warm up sensor. Turn engine off and immediately check DVOM.
If voltage is less than 0.4 volts, check carburetor (too rich). If voltage is
greater than 0.4 volts, go to next step.

6) Immediately purge exhaust system. Disconnect coil "horseshoe” con-
nector and crank engine for 10 seconds with throttle wide open. If voltage
is greater than 0.4 volts, replace oxygen sensor. If voltage is less than 0.4
volts, check carburetor (too rich).

7) Disconnect MCU connector, then connectors at TAD and TAB solenoids.
Check continuity between MCU connector pin 20 and TAD solenoid, then
between pin 11 and TAB solenoid. If less than 5 ohms resistance, go to
next step. If greater than 5 ohms resistance is measured, repair wiring.

8) Measure resistance of TAB solenoid. If between 50-110 ohms, go to
next step. It not within 50-110 ohms, replace TAB solenoid.

9* CKT. 190

9) Check at TAB solenoid output to be sure vacuum is not present when
solenoid is energized (12 volts). If vacuum is present, replace TAB
solenoid. If no vacuum, replace MCU module.

10) Check vacuum hose between TAD and TAB solenoid, then between
source and TAB solenoid. Repair as ncessary. If hoses are okay, go to next
step.

11) Check vacuum switch (TVS) and retard delay valve (RDV) for proper
installation and operation. Check vacvum schematic for usage and loca-
tion. Service valves it necessary, otherwise go to next step.

12) Check at TAB solenoid output to be sure vacuum is present when the
solenoid is energized (12 volts). f vacuum is not present, replace TAB
solenoid. If vacuum is present, go to next step.

13) Disconnect TAB solenoid connectors and MCU connector. Measure
resistance between pin 20 and TAB connector, then pin 11 and TAB
solenoid. If resistance is less than 5 ohms, replace MCU module. If higher
than 5 ohms, repair circuits.

14) Disconnect MCU connector. Measure resistance from pin 20 to
ground. it greater than 1000 ohms, go to next step. If less than 1000
ohms, repair short to ground.

15) Check at TAD solenoid to be sure vacuum is not present when
solenoid is deactivated. If vacuum is present, replace TAD solenoid. If
vacuum is not present, replace MCU module.

16) Check vacuum hoses between TAD valve and TAD solenoid, then bet-
ween TAD solenoid and vacuum source. Repair if necessary. If vacuum
source and hoses are okay, go to next step.

17) Check retard delay valve (RDV) for proper installation and opera-
tion. Check thermal vacuum switch (TVS) for proper installation and
operation (if used on vehicle). Replace if necessary. If okay, go to next
slep.

18) Measure resistance of TAD solenoid. If not between 50-110 ohms,
replace solenoid. If resistance is okay, go to next step.

19) Check ot TAD solenoid to be sure vacuum is present when solenoid is
energized (12 volts). If vacuum is not present, replace solenoid. If vacuum
is present, go to next step.

20) Disconnect wiring at TAD solenoid and MCU. Measure between MCU
pin 20 and TAD solenoid, then between pin 10 and solenoid. if resistance
is greater than 5 ohms, repair wiring. If less than 5 ohms, replace MCU
module.

49

*{11 FOR 4.9L)

CKT. 200 WHITE/BLACK STRIPE

CKT. 687
20
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FORD MCU ENGINE CONTROL SYSTEM (Cont.)
SUB-ROUTINES

THERMACTOR AIR DIVERTER
{CODE 45)

1) Remove vacuum hose from TAD valve and connect vacuum gauge to
hose. Start engine and raise RPM to above 2500 to begin "Functional
Test”. Observe gauge during initial pulses. If pulses are above and below
5 in. Hg, MCU is okay — check Thermactor pump. If pulses are always
above 5 in Hg, go to step 6. If pulses are always below 5 in Hg, check
Thermactor pump.

2) Check vacuum hoses between vacuum source, TAD solenoid, and TAD
valve. It vacuum source or hoses are faulty, repair. If okay, go to next
step.

3) Measure resistance of TAD solenoid. If within 50-110 ohms, go to next
step. If not, replace TAD solenoid.

4) Check at TAD solenoid output for vacuum when solenoid is energized
(12 volts). If no vacuum, replace solenoid. If vacuum is present, go to next
step.

5) Disconnect MCU connector and TAD connector. Measure resistance
between MCU pin 10 and TAD connector, then between pin 20 and TAD
connector. If resistance is less than 5 ohms, replace MCU module. If
resistance is greater than 5 ohms, repair circuit.

6) Check at TAD solenoid output to ensure vacuum is not present when
solenoid is deactivated. If vacuum is present, replace solenoid. If no
vacuum, go to next step.

7) Measure resistance between MCU pin 10 and ground. If resistance is
greater than 1000 ohms, replace MCU module. If resistance is less than
1000 ohms, repair short circuit to ground.

g9+ CKT. 190 4.9
*(11 FOR 4.9L)

TAB
SOLENOID

10 CKT. 200 WHITE/BLACK STRIPE
TAD
SOLENOID

CKT. 687
20

8 THERMACTOR AIR BY-PASS

(CODE 46)

1) Remove vacuum hose at TAB valve and connect gauge to hose. Start
engine and raise RPM to above 2500 to start “"Functional Test”. Observe
gavge during initial pulses. If pulses are above and below 5 in. Hg, MCU
is okay — check Thermactor pump. If pulses are always above 5 in. Hg, go
to step 5. If pulses are always below 5 in. Hg, check Thermactor pump.

2) Check vacuum hoses between vacuum source, TAB solenoid, and TAB
valve for leaks o1 blockage. Repair if necessary. if hoses are okay, go to
next step.

3) Check at TAB solenoid output to be sure vacuum is present when
solenoid is deactivated. If no vacuum is present, replace solenoid. If
vacuum is present, go to next step.

4) Disconnect MCU and TAB solenoid connectors. Measure resistance bet-
ween ground and MCU pin 9. If resistance is less than 1000 ohms, repair
short to ground. If 1esistance is greater than 1000 ohms, replace MCU
module.

5) Check TAB solenoid output 1o make sure vacuum is not present when
solenoid is deactivated. It vacuum is present, replace solenoid. If vacuum
1s not present, go to next step.

6) Disconnect MCU und TAB solenoid connectors. Measure resistance bet-
ween ground and MCU pin 11. It resistance is less than 1000 ohms, repair
short to ground. If greater than 1000 ohms, replace MCU module.

SELF TEST
CONNECTOR
vifr o3
)
I
[}
. CKT. 190"
sfi¢ 1] re 9- ’
@ *(11 FOR 4.9L)
2 ahre
() 49L E
. TAB
. CKT. 687 X SOLENOID
12]{y t))2a 20

€

LOW TEMPERATURE VACUUM SWITCH
(CODE 51)

1) Check vacuum switch contacts without vacuum applied. Measure
resistance across switch. If less than 5 ohms, go to next step. If greater
than 5 ohms, replace switch

2) Vacuum at switch should be less than 1 in. Hg with engine hot. If
vacuum is too high, replace PVS. If vacuum level is correct, go to next
step.

3) Check continuity between switch connector pins and MCU connector
pins 5 and 14. If resistance is greater than 5 ohms, repair circuit. If less
than 5 ohms and code is still present after “Functional Test”, replace MCU
module.

— The following steps are to be used when referred here by
"Functional Test” Cold Drive Complaint procedure.

4) Disconnect harness from vacuum switch and repeat "Functional Test”
section that produced code 51. If another code appears, go to step 8). If
code 51 reappears, go to next step.

5) Apply more than 4 in. Hg to switch. Measure resistance to be sure con-
tacts are open. If resistance is less than 5 ohms, replace switch. If greater
than 5 obhms, go to next step.

6) Ensure that vacuum is present at vacuum switch when coolant is below
95¢ F. If vacuum is present, MCU is okay. Check for other problems. If no
vacuum, go to next step.

7) Check vacuum hoses for blockage or leaks, and check PVS for proper
operation. Repair problems as necessary. If vacuum leak or block is not
found, MCU is okay, check for other problems.

8) Check resistance between MCU connector pin 5 and ground. If less
than 1000 ohms, repair short to ground. If higher than 1000 ohms,
replace MCU module.

SWITCH NO. 1

Copyright (c) 2001 Mtchell
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FORD MCU ENGINE CONTROL SYSTEM (Cont.)
SUB-ROUTINES

10
VACUUM SWITCH

Use chart to identity code, switch, and pin connections. Use proper pin
connection when directed by test procedures.

Code Switch Name/Number MCU Pin
520r 62 .. Wide Open Throttle #2 .........occovvvvierennn. 6
530r63 Crowd #3

560r66 i Closed Throttle #6

1) Verity correct amount of vacuum is present at switch (use vacuum
gauge). At least 8 in. Hg at switches 2 & 3; at least 4 in. Hg at switch 6.
Check switch 6 at 2500 RPM; all others at idle, If vacuum level is too low,
check vacuum lines and thermal switches. If vacuum is okay, go to next
step.

2) Check switch contacts. Continuity should be present without vacuum. If
resistance is greater than 5 ohms, replace vacuum switch. If less than 5
ohms, go to next step.

3) Check switch contacts with vacuum applied to switch (at least 8 in. Hg).

It resistance is less than 5 ohms, replace switch. If greater than 5 ohms, go
to next step.

4) Check continuity from pin 14 in MCU connector to bottom pin in 2-wire
connector at vacuum switch (circuit 60). If resistance is less than 5 ohms,
go to next step. If greater than 5 ohms, repair wiring.

5) Check continuity of switch circuit from MCU connector to switch. Use
MCU pin identified in chart, and switch connector pin identified in wiring
diagrom at end of test. f resistence is greater than 5 ohms, repair circuit.
I less than 5 ohms, go 1o next step.

6) Check same circuit for short to ground. Measure between MCU pin
and ground. If resistance is less than 1000 ohms, repair short in circuit. If
greater than 1000 ohms, MCU module must be replaced.

189

308

49L

SW.1  SW.2  SW.3  SW.6
20" Hg 20" Hg 5.0"Hg 15"
NC  NC N.C N.C

11
LOW TEMPERATURE SWITCH

(CODE 51)

1) Ensure water temperature was above 95° F during Self-Test when
code was observed.

2) Check contacts of low temperature switch (should be closed above 95°
F). If resistance measures less than 5 ohms, go to step 3). If above 5 ohms,
replace low temperature switch.

3) Measure resistance in wiring between MCU (pins 5 & 14) and low tem-
perature switch. If resistance is less than 5 ohms, replace MCU modoule. If
greater than 5 ohms, repair wiring.

4) Disconnect harness from low temperature switch and rerun “Functional
Test". If service code other than 51 is recorded, go to appropriate test. If
not, go to next step.

— The following steps are to be used when referred here by
"Functional Test” Cold Drive Complaint procedure.

5) Check contacts of low temperature switch (should be open below 95°
F). If resistance is greater than 5 ohms, go to next step. If less than 5 ohms,
replace low temperature switch.

6) Check wire from pin 5 to switch for continuity with ground. Measure
between pin 5 in MCU connector and ground. If resistance is less than
1000 ohms, repair circuit. If resistance is greater than 1000 ohms and
code 51 still appears, replace MCU module.

ELECTRICAL
SWITCH

CKT. 309

CKT. 60
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12
CANISTER PURGE SOLENOID

1) Check vacuum hoses for leaks and blockage. Check vacuum source.
Repair as necessary.

2) Check to ensure Canister Purge solenoid passes vacuum when
energized (12 volts) and blocks vacuum when deactivated. If solenoid
does not operate as indicated, replace. If solenoid operates correctly, go
to next step.

3) Disconnect connectors at MCU and Canister Purge solenoid. Check
continuity between MCU pin 12 and solenoid connector, then pin 20 and
solenoid connector. If resistance is less than 5 ohms, go to next step. If
more than 5 ohms, repair open circuit.

4) Measure resistunce between MCU pin 12 and ground. If resistance is
less than 1000 ohms, 1epan short to ground. If greater than 1000 ohms,
replace MCU module.

CKT. 687

6 CANISTER
M' PURGE

7 CKT. 101 SOLENOID

13
SPARK RETARD SOLENOGID

1) Check vacuum hoses for feaks or blockage, then check vacuum source
at 2500 RPM. Repair o1 clean as necessary.

2) Hold engme at 2000 RPM. Make sure vacuum is present at Spark
Retard Solenoid output when solenoid is activated (12 volts) and no
vacuum present when deactivated. It solenoid does not operate properly,
replace it. If operation v okay, go to next step.

3) Disconnect MCU connector and Spark Retard Solenoid connector.
Measure resistance between MCU pin 20 and solenoid connector, then pin
9 and solenoid connector. It tesistance is more than 5 ohims, repoir wiring.
If less than 5 ohms, go to next step.

4) Measure 1esistance between MCU connector pin 9 and ground. If
resistance is less than 1000 ohims, repair short to ground. If greater than
1000 ohms, 1eplace MCU module.

SPARK RETARD

SOLENOID
CKT. 99

CKT 687

14
TACHOMETER LEAD

Disconnect MCU connector and "horseshoe” connector at ignition coil.
Check continuity between pin 8 in MCU connector and “Tach Test” ter-
minal in coil connector. If circuit is open, repair. If continuity is found,
replace MCU module.

“TACH TEST"

— TERMINAL

IGNITION COIL
CONNECTOR

CKT 11
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