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Section 3.5

(EDL) ENGINE DATA LINE WITH ALLISON AT/MT TRANSMISSION

KEY SWITCH
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1 —
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CIRCUIT ELECTRONIC

CONTROL
MODULE

CIRCUIT FUNCTIONS

The Electronic Control Module is programmed with
two shift schedules: The Closed Throttle Mode and
the Wide Open Throttle Mode.

1. The Closed Throttle Mode is for situations with
moderate engine load. ECM terminal 32 will be
Low (0 volts). This energizes the relay, turning
off power to the solenoid, causing the
transmission to shift at approximately 65% of
engine load.

2. The Wide Open Throttle Mode is for heavy load
situations. ECM terminal 32 will be High (12
volts). This de—energizes the relay causing 12
volts to be applied to the solenoid. In this mode,
the ECM has shift schedules that occur at 80%
of engine load.

When the engine is operating at less than the load
shift point, ignition voltage is not applied to the shift
solenoid. When the ECM commands a shift, the
relay coil ground is opened by the ECM, which
de—energizes the relay, turning ON the power to the
shift solenoid, causing it to shift.

FAULT DETECTION

The Prolink EST is used to initiate the KOEO Output
Circuit Tests. This will test the enabling circuit
between the key switch, through the relay coil and
circuit to ECM terminal 32. If an open or short (high
or low) is found in this circuit, Flash Code 244 will
be set.

Note that the test does not check relay function or
the circuit to the shift solenoid.
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Engine Data Line Fault Codes:
With Allison Transmission 244 EDL OCC FAULT
(EDL)

KEY SWITCH (24)

AUTOMATIC XMSN MODULATOR
SHIFT RELAY (403)

ECM (379) XMSN HARNESS a2C
1
EDL 32 I 2 —
arr . ez
02E E 87A 82F
92C 3 928 — ,—S
92-G E’ Lo
t
- MODULATOR
9 SHIFT SOLENOID
. (404)

NOTE: Check fuse F2 and either test relay (refer to Bench Testing Relay on page 113) or substitute
known good relay and check vehicle shift operation before testing circuits.
(BATTERY MUST BE IN A FULL CHARGE CONDITION)
Connector Checks To Chassis Ground
Connector (403) — Check connector with relay removed and key ON

Test Points Spec. Comments

#30 to Grd. 12+ 1.5 volts < than 10.5 v check connections, 0 v check for open/short to
ground or blown fuse

#86 to Grd. 12 + 1.5 volts < than 10.5 v check connections, 0 v check for open/short to
ground or blown fuse

#86 to #87A >10.0 volts < than 10.0 v check circuit connections, 0 v check for open in cir-
cuit 92C or 92—G or defective solenoid.

#30 to #85 12 + 1.5 volts < than 10.5 v check connections, 0 v check for open in circuit 97F.

Connector (403) — Check with breakout box installed and relay removed from (403) and key ON.
Use Prolink EST to initiate Output State Test and set outputs HIGH (refer to SECTION 5.2 for
performing Output State Test).

Test Points Spec. Comments
Breakout box |12+ 1.5 volts < 12 + 1.5 volts the ECM is defective
#32to Grd.
At (403) 12+ 1.5 volts < than 10.5 v check connections, 0 v check for open/short to
terminal 85 to ground in circuit 97F.
Grd.

Fault Code Descriptions

244 = Output circuit check performed during Engine Off test detected high or low resistance in EDL
relay coil circuit.
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EXTENDED DESCRIPTION

Engine Data Line (EDL) output from the ECM con-
trols the Transmission Modulator Shift Solenoid
Control Relay (403), which in turn controls the
Transmission Modulator Shift Solenoid (404).

The ECM is programmed with two shift schedules:
Closed Throttle Mode and Wide Open Throttle
Mode. The Closed Throttle Mode schedule for a
transmission is for situations with a moderate en-
gine load. The transmission will shift at approxi-
mately 65 percent of engine load. The Wide Open
Throttle Mode shift schedule has shift points that oc-
cur at 80 percent of engine load. This provides in-
creased power in heavy load situations for passing
or faster acceleration.

The ECM analyzes engine operating data and de-
termines which mode is most appropriate for current
operation. The physical Allison transmission uses
EDL output from ECM connector (379) terminal 32
to select the most appropriate shift schedule de-
pending upon engine loads.

Refer to the circuit diagram on page 111 for the fol-
lowing discussion.

When ECM terminal 32 is LOW (0 volts), the trans-
mission operates in the Closed Throttle Mode (nor-
mal shift schedule). When ECM terminal 32 is HIGH
(12 volts), the transmission operates in the Wide
Open Throttle Mode.

WIDE OPEN THROTTLE
MODE OPERATION

In the Wide Open Throttle Mode, ECM terminal 32
is HIGH (12 volts) and the XMSN Shift Modulator
(404) is energized. The Transmission Modulator
Shift Solenoid Control Relay (403) receives ignition
power at common terminal 30 and control coil termi-
nal 86. When ECM terminal 32 is HIGH (12 volts),
circuits 97F and 92E have 12V so the relay (403)
does not energize. The ignition power on circuit 92B
goes through the normally closed (N.C.) contacts

(30 to 87A) to the Transmission Modulator Shift So-
lenoid (404), causing the shift solenoid to energize.

CLOSED THROTTLE MODE OPERATION

In the Closed Throttie Mode, ECM terminal 32 is
LOW (0 volts) and Transmission Shift Modulator
(404) is not energized. When ECM terminal 32 is
LOW (0 volts), circuit 97F grounds the Modulator
Shift Control Relay control coil causing the relay to
energize, opening the normally closed (N.C.) con-
tacts (30 to 87A) in relay (403), TURNING OFF the
power to the Transmission Modulator Shift Solenoid
(404), which is de-energized.

ECM DIAGNOSTICS

The ECM does not continuously monitor the EDL
circuits. To check these circuits use the Prolink EST
to perform the KOEO - Output Circuit Checks
(OCCQ).

FLASH CODE 244
ATA CODE SID 248 FMI 11
ECM: EDL OCC FAULT

The OCC Test checks the Relay Control Coil circuits
97F, 92D, 92E and the relay control coil for opens or
shorts (high or low). If a defect is noted, Flash Code
244 will be set. The Engine Warning light does not
turn ON.

Note that the ECM diagnostics DO NOT check the
actual operation of the Modulator Shift Solenoid
Control relay (403) or the Modulator Shift Solenoid
(404). The ECM diagnostics also do not check cir-
cuits 92B, 92C, 92-G or 11-GJ. For these reasons,
it is possible for the Allison AT/MT transmission
Modulator Shift Solenoid not to function, without a
fault code. Testing Modulator Shift Control Circuits
located in TROUBLESHOOTING on page 112 in-
clude tests for these circuits.

If Flash code 244 is active or the transmission shift
modulator does not operate properly perform Test-
ing Modulator Shift Solenoid (404) Circuits on page
112
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CIRCUIT DIAGRAM
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TROUBLESHOOTING
BEFORE TROUBLESHOOTING

A.

Before troubleshooting, make sure that the bat-
teries are fully charged! Check battery cables
and grounds for clean, tight connections free
from damage. The voltage tests will give mis-
leading readings if the batteries are not fully
charged.

Before troubleshooting, inspect connectors for
pushed back, loose or damaged (spread or

bent) terminals, or wires with cut strands etc.
Wires and connections must be free of damage
or corrosion. When some connectors corrode,
a light white residue will be present that must be
removed.

. Before troubleshooting, inspect the suspect cir-

cuit grounds for clean, tight connections free of
any damage.

TESTING MODULATOR SHIFT SOLENOID (404) CIRCUITS

Check F2 fuse (G1 w/FBC) for open condition.

then correct. Replace fuse.

Locate cause of overload condition,

No

Yes

Remove circuit 92C from shift modulator (404). With key ON (engine OFF), measure
voltage to ground at circuit 92C connection to shift solenoid (404). Less than 1 volt
should be present.

Perform TESTING

MODULATOR SHIFT RELAY
(403) CIRCUITS on page 113.

No

Less than
1 volt?

A

Start engine. At HIGH IDLE, measure
voltage to ground at circuit 92C
connection to shift solenoid (404)..

With engine at high idle, measure
voltage between circuit 92C and
92-G at shift solenoid.

Locate open in
ground circuit 92—-G,
then correct.

The EDL circuit is
performing properly.
Have Allison Dealer
check the XMSN
SHIFT MODULATOR.
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TESTING MODULATOR SHIFT CONTROL RELAY (403) CIRCUITS

Y

Continued from
TESTING POWER TO
MODULATOR SHIFT

SOLENOID (404). i l‘-\l;r-m.aﬁy- """""""""""" 3

Open Contact Normally
Closed

With key OFF, remove relay from connector (403). Contact

Remove connector (379) from ECM and install

breakout box to harness connector only (not to ECM).

kEnergizing

With relay removed, bench test the relay.
Coil

Energizing
Coil

Common
Contact

)

Typical Relay Insertion End

BENCH TESTING RELAY

1. Connect (+) battery lead to terminal 86
and (-) lead to terminal 85.

Replace
the relay.

MODULATOR SHIFT
CONTROL RELAY (403)

HARNESS With key ON,
measure voltage

to ground at
[ r.‘I h l connector (403)
( terminals 1 (92B)

and 5 (92E).
g EX ﬁ
= ——l

\ y

install relay) A. If relay energizes making an audi-

ble “click” sound, go to step 2.

2. With relay energized, measure resis-
tance between terminals 30 and 87A.

A. If resistance is 100K ohms or more,
go to step 3, otherwise replace
the relay.

3. Remove battery leads and measure re-
sistance between terminals 30 and
87A.

A. If resistance is less than 2 ohms,
the relay is good. Otherwise re-
place the relay.

CONNECTOR- L881747C91
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Locate cause of NO or
LOW voltage in circuit(s)
92B, 92E or 92D from
fuse, then correct.

With key ON, measure voltage to ground at (403) terminals 2 (97F) and 3 (92C).

Locate short circuit to
“HOT” wire in circuit where
terminal voltage is more
than 1 volt, then correct.

. page .
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TESTING MODULATOR SHIFT CONTROL RELAY (403) CIRCUITS (Continued)

Y

With key OFF, disconnect circuit 92C from solenoid (404). Measure resistance to ground at 92C.

Locate short to
ground in 92C,
then correct.

Resistance
is 100K ohms
or more?

I With key OFF, measure resistance to ground at 92-G. I

MODULATOR SHIFT
CONTROL RELAY (403)

HARNESS

= gy

87
- s7a P roor
With key OFF, connect circuits 92—-G and 92C together, then at @ l

connector (403) measure resistance to ground at terminal 3 (92C). g y

Locate open
in 92-G,
then correct.

Resistance
is less than
2 ohms?

CONNECTOR- 1881747CS1
TERMINAL - 1661827C|

Locate open
in 92C, then
correct.

Resistance
is less than
2 ohms?

Connect 92C &
92-G to solenoid.
With key OFF, measure resistance between breakout
box terminal 32 and connector (403) terminal 2 (97F).

Vg

See next .

...........
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TESTING MODULATOR SHIFT CONTROL RELAY (403) CIRCUITS (Continued)

Locate open
in circuit 92F,
then correct.

Resistance
is less than
2 ohms?

Yes

Install relay
in connector
(403)

Connect breakout box to ECM. With key ON, measure
voltage between breakout box terminals 32 and 60.

Replace

the ECM. Less than

1 volt?

Yes MODULATOR SHIFT
‘ : CONTROL RELAY (403)
Start engine. With engine at HIGH HARNESS

IDLE, measure voltage between

breakout box terminals 32 and 60.
~ N
| 87 I

i
\

CONNECTOR- 1861747C91
TERMINAL - 1661827C1

Replace
the ECM.

EDL control circuits are operating properly.
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