TRANSFER CA’SE'E;ELECTRON IC CONTROLS 7D1 A1

- TRANSFER CASE ELECTRONIC '

~  CONTROLS ..

CAUTION: This. vehicle is equipped -with. Supplemental’ Inflatable' Restraint (SIR). Refer to CAUTIONS in
Section 9J under “ON-VEHICLE. SERVICE” and the:SIR Component ahd Wiring 'Location View in Section
9J before performing service on.or. around SIR.components or wiring.: Failure to follow. CAUTIONS ‘could
result in possible air bag deployment, personal injury;-or otherwise unneeded SIR system.repairs. =
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NOTICE: -Always use the correct fastener in-the correct location. -When you-replace a fastener, use' ONLY
the exact part number for that application. Genéral Motors will*call oit’ those fasteners' that require a
replacement after-removal. General Motors will -also ‘call out the fasteners that requiré’ thread-lockers or
thread sealant. UNLESS OTHERWISE SPECIFIED, do' not use supplemental coatings (palnts; greases, or
other ‘corrosion inhibitors) on-threaded fasteners or fastener Joint ‘interfaces. -Geneérally, such coatings
adversely affect the fastener torque and joint clamping force, and may damage the fastener.-Whenyou
install fasteners; use the correct tightening sequence and specifications. Following these instructions can
help you avoid damage to parts and systems.
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The New Venture Gear Model NV233 is an ou:o: on’
models with four wheel drive. Internally, the Mode!
NV233. transfer case is identical to the Model NV231

ELECTRIC SHIFT MOTORK

The Model NV233 transfer case has an elegt
motor msmo:ma to the :m:m*m_‘ case _: »:m.m«

transfer case. Externally, however, the NV233 transfer
case. is unlike ‘most Q:o_, »_‘m:maq case ,Emﬂ it is
electronically actuated. '
The lubrication; front drive overhaul, and-fransfer case
assembly”and "reassembly’ procedures for the Model
NV233 transfer case are the same’as for the four-wheel
drive T-Truck with the ‘Model NV231' transfer case.
The_ four-wheel" drive” system, operation; ‘and” power-
flow descriptiori for the electronic” shift T-Truck "are the™
same. for ‘the” mechanical:shift T-Truck.” The “electron:
ic-shift controls' and “electrical “diagnosis’ of the “Model
NV233 transfer ‘tase are covered in“this' section:

TRANSFER: Obmm OOZ._.SG
Comee jehicles equipped. with the Model NV233 transfer
here;is no transfer case.selector lever inside the

The operator selects 2HI, 4HI or 4LO. by push-
e of three switches.-mounted on the instrument

‘Figure 1—NV233 Transfer Case Electric. Shift Motor f0ure 4—Transfer Case 4WD Selector Switch

Figure 3—Transfer Case Control Module

the four-wheel drive indicator lamp. on the switch turns
on when the front axle has m:mmoma The lamp- will blink
while the front-axle is engaging. This is :o::m_

MODE SHIFTS

Mode shifts are shifts from:

* 2H] to 4HI' -

e4Hlto 2HI

A mode shift can be accomplished in m:< mom_‘ posi-
tion and.at any vehicle speed. . )

If the system is in 2Hl, the ovm_‘mﬁoﬁvom: sh
merely- by pressing and releasing the 4HI. selector
switch. The 4HI status lamp flashes whenever a 2HI or
4H1. shift is initiated and continues: to flash ,until. the
400_5 noBu_mﬁmm the shift (or until 30 seconds-elapses).

e

lamp remains lit to indicate that the system is in 4HI.

The operator can shift from 4HI back to 2HI by Emmm.
ing the 2HI selector switch. The 2HI status lamp flashes
untit the shift to' 2HI is oosu_mﬁm m:a aaw_:m on.once
the shift is complete.

RANGE SHIFTS
Range shifts are shifts between ._._m Hi and LO _‘m:o.
es, from: N
¢ 2HI to 4LO . -
‘s 4HI to 4LO o ' '
* 410 to 4HI :
* 4LO to 2HI
A range shift can only be made 2_5 the mcﬁosmﬁ_o
transmission in neutral or with the. manual transmission
clutch fully depressed. The vehicle speed must also. be
below three miles per hour before the shift can occur.
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GENERAL DESCRIPTION

lew Venture Gear Mode!l NV233 is an option on
with four wheel drive. Internally, the Model
transfer case is identical to the Model NV231
case. Externally, however, the NV233 transfer
unlike most other transfer cases in that it is
ically actuated. ' '
ibrication, front drive overhaul, and transfer case
ly ‘and reassembly procedures for the Model
ransfer case are the same’as for the four-wheel
Truck with the Model NV231 transfer case.
our-wheel drive system, operation, and power-

scription for the electronic shift T-Truck are the

sr ‘'the mechanical-shift T-Truck. The electron-
controls and electrical diagnosis of the Model
transfer case are covered in this section.

ELECTRIC SHIFT MOTOR

The Model NV233 transfer case has an electric shift
motor attached to the transfer case in the area where
the shift lever is mounted (Figures t and 2). .~ -

TRANSFER CASE CONTROL
"~ MODULE (TCCM)
_ A Transfer Case Control Module (TCCM) (Figure 3)
controls the electric shift motor in response to..control
signals initiated by the vehicle operator. The shift motor
rotates the sector shaft within the. transfer <case in

response to commands from. the vehicle operator
through the TCCM. : .

R e L e e

i
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Figure 3—Transfer Case Control Module

ELECTRONIC 4WD SHIFTING

On vehicles equipped with the Model NV233 transfer
case, there is no transfer case selector lever inside the
vehicle. The cperator selects 2HI, 4HI or 4LO by push-
ing one of three switches mounted on the instrument
panel (Figure 4). During normal driving the transfer case
is in the 2Hl mode. When the transfer case is in 2HI
both the 4HI and 4L.O switch circuits are open, and both
lights are off. When four-wheel drive has been selected,

Figure 4—Transfer Case 4WD Selector Switch

the four-wheel drive indicator lamp on the sw.
on when the front axle has engaged. The lamp
while the front axle is engaging. This is normz

MODE SHIFTS

Mode shifts are shifts from:

* 2H! to 4HI

* 4Hi to 2HI

A mode shift can be accomplished in any g
tion and at any vehicle speed.

If the system is in 2HI, the operator.can shifl
merely by pressing and releasing the 4HI
switch. The 4HI| status lamp flashes whensver
4HI shift is initiated and continues to flash
TCCM completes the shift (or until 30 seconds
After the shift into 4HI is accomplished, the 4
lamp remains lit to indicate that the system is

The operator can shift from 4HI back to 2HI |
ing the 2H! selector switch. The 2H! status lam
until the shift to 2HI is complete, and remains
the shift is complete. . ‘

RANGE SHIFTS .
Range shifts are shifts between the HI and |
es, from: o
* 2HI to 4LO
* 4H| to 4LO
* 410 to 4HI
+ 410 to 2HI | ;
A range shift can only be made with the a
transmission in neutral or with the. manual tran
clutch fully depressed. The vehicle speed must
below three miles per hour before the shift car
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Whenever a shift into 4L0 is initiated, the 4LO status”

lamp flashes and continues to fiash until the TCCM
completes the shift (or until 30 seconds elapses). The
4L0 status lamp must glow steadily before the vehicle
transmission is shifted into gear or before the clutch
pedal is released. ' :
If a range shift is initiated when the transmission is
engaged or when the vehicle speed is above 3 mph,
the 4LO status lamp flashes for 30 seconds and no
range shift actually occurs; the system will shift to or
stay in 4HI. o

TCCM INPUTS AND OUTPUTS

The TCCM receives inputs, processes them, and then
issues the proper outputs. :

TCCM INPUTS

The TCCM receives input signals from the following.

sources:

* Transfer case selector switches on the instrument
panel. L

+ NSBU switch on vehicles with automatic transmis-
sions. :

* Clutch safety switch on vehicles with manual trans-
missions.

* Vehicle speed sensor calibrator module which sup-
plies vehicle speed signals.

* Encoder switch within the electric-shift motor Which

provides actual mode and range information sig-
nals.
* Diagnostic pigtail at TCCM for diagnostic enable.

TCCM QUTPUTS

After processing the input information, the TCCM. out-
puts signals to the following: : '

* Electric shift motor to effect mode and range shifts.

* Selector switch status lamps to provide transfer
case status information. o

* Diagnostic trouble codes (DTC) which are output
via the selector switch status lamps. '

2H!I TO 4HI SELECTOR SWITCH INPUT

When the transfer case is in 2HI and the operator
presses the 4H) selector switch, the ‘4HI contacts of the
selector switch close, connecting circuits 39 and 1564,
and furnishing 12-volts to pin C5 of the TCCM conhnec-
tor. The 12-volt signal at pin C5 commands the TCCM
to signal the electric-shift motor to shift into 4HI. The

contacts return to the.open"position_as' soon as the

switch is released.

4HI TO 2HI SELECTOR SWITCH INPUT :

If the transfer case is in 4HI and the operator presses
the 2HI selector switch, the 2HI contacts of the selector
switch close, connecting circuits 39 and 800 and fur-
nishing 12-volts to pin C4 of the TCCM connector, The
12-volt signal at pin C4 commands the TCCM to signal
the electric-shift motor to shift into 2Hi. Again, the con-
tacts return to the open position as soon as the switch
is released. .

2HI or 4HI to 4L0 SELECTOR SWITCH INPUT

When the operator presses the 4LO selector switch
while the transfer case is in either 2HI or 4HI, the 4LO

contacts of the selector switch close, connecting circuits

—

39 and 1559, and furnishing 12-volts to pin C3 of the.
TCCM connector. The 12-volt signal at pin C3 com-
mands the TCCM to signal the electric-shift motor 1o
shift the transfer case into 4LO. Once more, the con-
tacts return to the open position as soon as the switch
is released. - :

NSBU SWITCH INPUTS

Because range shift should only. be made with the
automatic transmission in neutral, the NSBU swiich
informs the TCCM that the vehicle automatic transmis-.
sion is in either: ‘

» Park

* Neutral
. -» One of the drive positions j

The NSBU switch consists of three switches together.
in one unit, and it provides three signals: ‘

* Park—When the automatic transmission is in park,

the contacts of both the park switch and the park;
neutral switch are closed. When these contacts are:
closed, a battery voltage signal is sent to TCCM'
connector pin D2, while connector pin D16 is pulied
to ground (0 voltage). The TCCM interprets this
signal to mean the automatic transmission is in.
park.
Neutral—When the automatic transmission is in
neutral, the contacts of the park switch are open
and the contacts of the park neutral position switch'
are closed. In this condition, a O-voltage signal is
sent to TCCM connector pin D2, while connector,
pin D16 is pulled to ground (0 volts). The TCCM:
interprets this signal to mean the automatic trans-
mission is in neutral.
In gear—When the automatic transmission Is in any
other gear position, the contacts” of both the park
switch and park neutral switch are open. In this
condition, a 0-voltage signal is sent to TCCM con-
nector pin D16. The TCCM interprets this signal to
mean theé automatic transmission is-neither in park
or neutral. - 0 P

CLUTCH SAFETY. SWITCH INPUTS E

Because range shifts should only be made with the
manual transmission clutch fully depressed, the clutch
safety switch informs the TCCM that the vehicle clutch
pedal is fully depressed or released.

The clutch safety switch is connected to TCCM con-
nector pin D16. When the cluich pedal is released, the
contacts of the clutch safety switch are open. When
these contacts are open, a battery voltage signal is
seen at TCCM connector pin D16. The TCCM interprets.
this signal to mean the clutch is released.

When the clutch is fully depressed, the contacts of
the clutch safety switch are closed. When the contacts’
are closed, voltage is pulled iow-to 0 at TCCM connec-:
tor pin D16. The TCCM interprets this signal to mean
the clutch pedal is fully depressed.

Because TCCM connector pin D2 is not connected
when the vehicle is equipped with-a manual transmis-
sion, the TCCM reads a O-volt signal at pin D2 at all
times.
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VEHICLE SPEED-INPUT - i i
~The, vehicle: speed .sensor . callbrator moduie mforms
the TCCM about the speed of the vehicle in miles.per
hour.-Such information is essential to inform the TCCM
to:prohibit range shifts at speeds above 3. mph.

The vehicle speed .senseor.(VSS8) is a variable-reluc-
tance-magnetic sensing. device that converts tone wheel
rofation'into a.frequency and voltage output proporticnal
to:the .vehicle:speed.-The frequency and. voltage signal
is-sent to the V3S calibrator module which converts the
speed sensor output into a useful pulse signal. :

‘The VSS calibrator module_then pulses-circuit; 834 fo
ground at:-a rate of 4000 pulses.per mile.: Whenever the
V88 calibrator; module grounds circuit 8457, the voltage
at TCCM connector pin D8 returns to. 5 volts.. The
TCCM. ‘reads the 4000 pulses:per-mile-; (1 11 ‘Hz per
mphy} - S|gnal 1o determine vehicle speed.,- il

ENCODER SWITCH INPUTS

The four-channel encodér switch indicates the current:
transfer. case- mode . and. range -to the. TCCM. The
encoder. switch is located-inside-the- encoder-itself- and
is not servicable. The TCCM;reads the status.of the:four
channels to-determine the range and mode: in, which the.
transfer case is operating or whether the transfer-case
is shifting -between modes and/or ranges- (Figure’ 5)

The -encoder assembly :is -composed. of an ‘inner
ground ring-in contact with a three-leg wiper arm. The
three legs of the wiper, spaced .120 degrees apart
make contact with. the conductive areas of the four
channels. When any leg of the ‘wiper ‘arm is in contact
with the conductive area of any channel, a path to
ground is provided to the inner ground ring (Figure 5).

DIAGNOSTIC ENABLE INPUT

When the- diagnostic plgtail is-connected fo a good
ground while the ignition is on, thé dlagnostlc routine of
the TCCM is activated. When the diagnostics routine is
activated, the transfer case selector sw;tch status iamps
flash the dlagnostlc codes T .

MEMORY POWER

Trouble code mernory. power is protected by a 20—amp
T/L CTSY:fuse.. Memory. power. .is supphed to TCCM
connector pln C6 through circuit 40. ‘

SYSTEM POWER Tl ks t

Operatlng power is controlled by the lgnltlon switch
and is protected by ‘a. 20-amp gauges fuse. System
power is. supplied to TCCM- connector pin C8 through
circuit 39, This fuse, also-supplies voltage to pin-A; of the_
transfer case switch. The system power will shut down
if either the 20-amp T/L CTSY fuse or the 20-amp gaug-f
es fuse are removed or blown (Figure 6).

SYSTEM GROUND* :

System ground is supplled to TCCM connector- pin
C10 through circuit 150. Gircuit 150 is. connected to the
bus' bar ground located: on the Ieﬂ sude of the-’steerlng
columin’ support. ' ' .

TURN/BU FUSE

A 15-amp TURN/BU fuse supplies ignition voitage to
the park/neutral position switch. This voltage enables
the park switch. to send a park s:gnal to TCCM connec-
tor pin' D2. '

3
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" Figure 5—Electric-Shift

Encoder Switch Layout
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Figure 6—Fuse Block and Cawty Location
20 AMP 4WD FUSE )

"The 20-amp’ AWD fuse supplles |gn|tlon voltage to}
TCCM connector pins D14 and D15. This voltage con-

trols the electric-shift motor circuit.

ELECTRIC-SHIFT MOTOR OUTPUTS

-The TCCM provides' the output for the electrlc shm
motor. T
. Motor control is achleved by energlzrng one of the

two.motor contro! relays located in the TCCM,. by
= way of the transfer case selector switch.

- The TCCM operates the:.motor .in one direction by
energizing one relay -while’ the. second relayis de-ener-
gized. The TCCM operates: the motor in the. revérse
direction by energizing the second relay whlle the- fll'St
relay is de-energized. :

" = Motor- power to actuate the motor drive relays is

input ‘at TCCM connector pins D14 and D15. This
. power s supplied by the |gn|tron through the
"~ 20-amp 4WD fuse. .

* Motor ground is-input at TCCM connector pins D12
and D13 to provide the retumn line for the motor
drive relays.

4HI AND 4LO STATUS LAMPS OUTPUTS :

- The TCCM controls the operation of the 4HI and 4LO
status lamps.in the transfer. case selector switch. The
status lamps also show the transfer case mode and
range of operation. The status lamps also provide a
self-test when the ignition is first turned on. Addrtlonally,
the status lamps are used to alert the driver that there is
a.problem somewhere in the four-wheel drive system
and also. to flash dragncstrc trouble codes (DTC s)..

DIAGNOSIS OF THE" ELECTRONIC SHIFT TRANSFER
CASE

INTERNAL DIAGNOSTIC
CHECKS

To ensure proper and safe shifting, the TCCM per-'

forms the following constant run-time diagnostics:
RAM/ROM CHECK

- Whenever the ignition is turned on, the TCCM calcu-
lates a checksum for the internal program memory and
compares it to a checksum stored within the program.
This comparison ensures that the software is operating

properly. Should the TCCM detect a fault in the internal

program (a RAM/ROM failure) DTC number 4 is stored.

If this DTC occurs, replace the TCCM.
DATA MEMORY RETENTION CHECK

Next, the TCCM deterfaines if-RAM contains the

same data memory as it did when'the ignition-was last
tuned off. This test determines if the 'RAM standby
power supply to the TCCM has been:intérrupted, clear-

ing the DTC’s from the memory. If this check.fails; the.

stored DTC’s are cleared. DTC 1 (RAM Standby Power

Failure) is then stored. DTC 1 automatically clears after

cycling the ignition five times.

ENCODER SIGNAL CHECK

Each time the TCCM is powered up, it chécks the

encoder signal to verify that the transfer case is in
elther 2HI, 4Hl or 4L0,

ENCODER SWITCH MONITOR CHECK _
While the transfer case is shifting, the position encod-
er switch within the electric-shift motor is monitored for

“the proper operating sequence. If at any time during a

shift, the encoder changes to a condition other than the
next. possible position, an error counter in the TCCM is
incrernented by four. After the counter reaches 32, DTC

2 (Encoder Fault) is outputed and the TCCM reverts to
a default rail-to-rail shift pattern in which only shifts into
2HI and 4LO are possible. .

To protect against transient, random encoder faults
caused by vibration, contamination, electrical noiss,
etc., the fault counter is reduced by one each time a
good encoder value is detected. Thus, the encoder

'_ < 'must fail 25 percent of the time to be considered perma-
’ .nently bad and store a DTC 2.

MOTOR CHECKS

Whenever the electric-shift motor is turned on or off,
the motor and its electrical circuits are tested both in the
de-energized and energized condition. If the motor cir-
cuits do not function properly, one of the following con-
ditions may exist;

* An open or short in one or more of the following
motor circuits:
— Supply circuit 1540
— Ground circuit 150
— Circuit 1552
~— Circuit 1553
- — Associated connections




RAM STANDBY POWER LOST
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- RAM/ROM FAILURE

* An open or short wrthrn the motor itself
« One of the motor re!ays not energrzrng or.de-ener-

gizing

RELAY VOLTAGE CHECK

If either or both relays fail to detect the proper voltage
after energizing or de-energizing, the shift is aborted
and DTC 3 (TCCM Motor Circuit) is stored.

. If either or both relays fail to detect the proper voltage
after de- -energizing, both relays are turned on by the
TCCM (even with the ignition off) to prevent the motor
from running. The TCCM then flags DTC 3 (TCCM
Motor Circuit). The status lamps flash to alert the vehi-
cle operator that a condition that must be corrected
immediately exists. Such a condition causes the battery
to drain when the ignition is off.

DIAGNOSIS OVERVIEWS

ing sequence:

v Important

" To avoid possible misdiagnosis, always perform the
functional test first when diagnosing a problem :
1. Perform the functional test as described in the fol-
¢ lowing diagnosis charts.
© 2. Follow the appropriate dragnostrc flow chart for the
suspected fauilt.
" 8. Make repairs to correct the DTC and/or other faults
4. Clear the TCCM code memory.
' 5. Cycle the vehrcle |gn|t|on on and off frve trmes to
cleat DTC 1. :
* 6. Repeat the functronal test

READING DIAGNOSTIC
TROUBLE CODES.(DTC’s)

flash and‘indicate the DTC’s:
1. Install a jumper wire. between the dragnostrc prgtarl
and a good ground. -
¢ 2, Turn the ignition switch to the RUN posrtlon
! 3. Wait approximately three seconds. ~ "~ -
. 4. Observe the status lamps.

that code flashes repeatedly with an approximately
three-second delay between flash sequences. If more

. Figure 7—Diagnostic Trouble Code Condition

" To request the transfer case selector switch status :

lamps to flash and indicate the DTC, perform the follow- '

' To cause the transfer. case ewrtch status lamps to .

" The transfer case status lamps flash to indicate the ..
stored DTC’s. If only.one DTC is stored in the memory,: .

Figure 8—Electric Shift Transfer Case W
Harness and Component Location

than one DTC is stored, the first DTC flash
then an approxrmately three-second delay ocel

_the next code is flashed. Such sequences conti
. _the jumper wire is-disconnected.

_ 'READING STATUS LAMP FLASHES

When reading DTC's the number of status lat

- es will indicate the DTC number. The DTC ni
- status lamp flashes, and DTC conditions, are
" in Figure 7.

CLEARING DIAGNOSTI(

TROUBLE CODES (DTC"
- To clear the TCCM DTC memory, proceed a*
1. Turn the ignitioh off,
2. Remove the 20-amp T/L CTSY fuse.
3. Wait at least 2 minutes and 30 secor
replace the fuse.

o 4 Cycle the ignition. on and off five times.

v Important

The DTC's do not clear if the 20-amp TLC
is not removed for at:least 2 minutes and 30
DTC number 1 continues to occur until the |

cycled five times.
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10 TRANSFER CASE ELECTRONIC CONTROLS
DIAGNOSIS CHARTS " R |

> following charts to aid in the diagnosis of the
and electronic systems of the NV233 transfer

Electronic Transfer Case Diagnost{iclsystem Check

| Action Yes No |
"1, Tum the ignition switch to the ON position and note the status lamps. Go to Step | Go to SteE-
2. Do all status lamps turn ON for the one second power up? 3 2
Did any of the status lamps turn on for the power up test? Go toCTable Go toBTable
Do the status lamps turn on and indicate a transfer case position? Go t% Step | Go tc; Step
Do the status lamps flash on and off more than once? Go toATable Co toCTable
Is the transfer case stuck in 4 LO? Go toGTabIe Go t% Step
1. Shift the transfer case to 2 Hl or 4 HL .
2. Attempt to shift the transfer case between 2 HI and 4 HI. Go t% Step | Go tOT Step
3. Does the transfer case perform mode shifts?
1. Move the vehicle 5 feet. ' : .
2. Attempt to shift the transfer case from 2 HI to 4 HI and back: Go_t% Step | Go toETable
3. Does the transfer case perform mode shifts from 2:Hl to 4 HI and back? :
: L Go to :
Does a binding or hard shift condition ‘exist? Mechanical ,GO to1 Step
: Diagnosis
Do the status lamps indicate more than one position at a time? G_O toDTabIe Qo t$08tep
1. Apply the parking brake.. ) o
2. Make sure the automatic transmission is in the PARK position or the
manual transmission is in first gear. - : : Go to Step | Go to Step
3. Turn the ignition switch to the ON position. 12 11
4. Attempt to shift the transfer case into 4 LO.
5. Does the 4 LO status lamp flash for 30 seconds?
Does the transfer case perform a range shift to 4 LO? - A Go ”toHTable Gq toFTable
1. Repeat the attempt to shift the transfer case into 4 LO while the status
lamp is flashing. .
2. If the vehicle is equipped with a manual transmission, depress the clutch | Go to Step | Go to Table
- pedal. If the vehicle is equipped with an automatic transmission, move the 13 F
shift lever to the Neutral position. - -
3. Does the transfer case perform a range shift to 4 LO?
-1 Shift the transfer case to 2 HI. - ‘
2. For vehicles equipped with a manual transmission, release the clutch
pedal. If the vehicle is equipped with an automatic transmission, move the Go to th
shift lever to the Park position. - . . | 4 Oroo i ? ' svstem OK
" 3. Prepare a jumper wire o a good ground. EF))'IEC ?al;ee Syste
" 4. Install the grounded jumper wire to DLC pin 13.
5. Turn the ignition switch to the ON position.
6. Are any DTCs present?

T3241




Note: When measurements are requested, use J 39200 DVM. When a check for proper connection is r

Table A - Status Lamps Flash

refer to Intermittents and Poor Cannections in Section 8A.

Step Action Yes

1 | Were you sent here from the Diagnostic System Check? Go t°2 Step
1. Prepare a jumper wire to a good ground.
2. Install the grounded jumper wire to DLC pin 13. Go to the

2 3. Turn the ignition switch to the ON position. appropriate
4, Note if any DTCs flash. DTC table
5. Did any DTCs flash?

3 1. Check for proper connections at the TCCM harness connector. Go to Step
2. |s the TCCM harness connector damaged or corroded? 4
1. Repair the connection as needed. Refer to Wiring Repair in Section 8A. Dif%égtic

4 2. Reconnect all system components. S)?S'[em
3. Is the connection repair completed? Check
i. Replace the TCCM. Refer to TCCM Replacement. DiS%égtic

5 2. Reconnect all system components. Sgstem
3. Is the replacement complete? gh ack

Table B - Status Lamps Did Not Turn On for the Power-Up Tes'

Note: When measurements are reguested, use J 39200 DVM. When a check for proper connection is
refer to Intermitients and Poor Connections in Section 8A. ‘

Step Action Yes

1 Were you sent here from the Diagnostic System Check? Go t°2 Step

2 1, Check the condition of the 20-amp Gauges fuse. Go to Step
2. Is the 20-amp Gauges fuse blown? 3
1. Replace the Gauges fuse.
2. Turn the ignition switch to the ON position.

3 3. Check the operation of the TCCM. Go t% Step
4. Recheck the 20-amp Gauges fuse.
5. Is the 20-amp Gauges fuse blown?
1. Repair the short to ground condition in CKT 39. Refer to Wiring Repair in Go to

4 Section 8A. Diagnostic
2. Replace the Gauges fuse. System
3. Is the circuit repair complete? Check

5 1. Check the condition of the 20-amp T/L CTSY fuse. Go to Step
2. Is the 20-amp T/L CTSY fuse blown? 6
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Table B - Status Lamps Did Not Turn On for the Power-Up Test
Note: When measurements are requested, use-J 39200 DVM. When a check for proper connection is requested,
refer to Intermittents and Poor Connections in Section. 8A. . = : ' 3
Step Action Yes No |
1. Replace the T/L CTSY fuse. o to—"
-+ 2. Turn the-ignition switch to the ON position. : Bt
6. | 3. Check the operation of the TCCM. Go to_, Step. Dlsagsr;gﬁ‘?c
4. Recheck the 20-amp T/L CTSY fuse. Chor
5. Is the 20-amp T/L CTSY fuse blown? - . _ _ '
1. Repair the short to ground condition in CKT 40. Refer to Wiring Repair in - Goto
7 Section 8A. S Diagnostic __
2. Replace the T/L CTSY fuse.  System
3. Is the circuit repair complete? Check
1. Disconnect the TCCM harness connector. . N
8 2. Check for proper connections at the TCCM harness connector. * - Go tog Step | Go t;)OStep
o 3. Is the TCCM harness connector damaged or corroded? . ) -
1. Repair the TCCM hamess connector as needed. Refer to Wiring Repairin | . Go to
9 Section 8A. S ‘ Diagnostic _
2. Reconnect all system components. System
3. Is the TCCM connector repair completed? " Check
1. Turn the ignition switch to the ON position. _ f e | !
10 2. Measure the voltage at TCCM harness connector terminal C6. - . GO t$28tep. Go tc1>1Step »
3. Does the DVM display battery voltage? . o :
1. Repair the open circuit condition in CKT 40. Refer to Wiring Repair in Go to
1 Section 8A. Diagnostic _
2. Reconnect all system components. System
3. Is the repair to CKT 40 completed? . Check -
: 1. Turn the ignition switch to the ON position. gl
12 2. Measure the voltage at TCCM harness connector, terminal C8. Go _t1o48t.e.p Go t<1:>38tep
3. Does the DVM display battery voltage?. - - : :
1. Repair the open circuit condition in.CKT 39 between-the 'Gauges fuse and Goto -
13 the TCCM. Refer to Wiring Repair in Section B8A. Diagnostic _
- |- 2. Reconnect all system components, : System
| - 8. Is the repair to CKT 39 completed? Check
_ 1.-Turn the ignition-switch to the ON position. - I B , -]
14 | 2- Measure the voltage at TCCM harness connector terminals C11, C12, | Go to Step | Go to Step |
and C14, e R 18
3. Does the DVM display battery voltage at each terminal? P
|- 1. Turn the ignition switch to the OFF position. ‘ _
15 2. Measure the resistance between TCCM harness connector terminals C10 | Go to Step | Go to Step
+-and D10 to a known good ground. - S R | R 17
3. Is the resistance more than 2 ohms? ‘ 7 _ ' ‘
1. Repair the open circuit conditioh or high resistance ‘condition in CKT 150.]  Go o ‘
16 Refer to Wiring Repair in Section 8A. Diagnostic o
2. Reconnect all system components. " System .
3. Is the re’pair tOVCK_T 150 complet_ed? Check -
1. Chieck all system connections, o Go to
17 2. Replace the TCCM. Refer to TCCM Replacement. Diagnostic
. 3. Reconnect all system components. ' System o
4. Is the repair to CKT 39 completed? Check
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‘Table B - Status Lamps Did Not Turn On for the Power-Up Test

Note:- When ‘measurements. are requested, use.J 39200 DVM."When a check for proper connection is: requested,
refer to Intermittents and Poor Connectrons in Section BA. . .

3 S PR . . .
1 ) . } IR

Step Action Yes No..
o 1. Disconnect the status lamp switch harness connecior, NP
18 2. Check for proper connections at the status lamp-harness connector G? :t1o__98_tep | Go tSOStEP
3. Is thé status lamp harness connector: damaged or corroded? =
1. Repair the status lamp harness connector as needed. Refer to Wiring Goto
19 Repair in Section 8A. ‘. . . : Diagnostic .
e 2.--Reconnect all system. components I - System.
3. Is the repair to the status lamp harness connector completed'? TR " Check-
1. Turn the ignition switch to the ON position. } ™ N P
20 2. Measure the voltage at status lamp harness connector termrnal C Go tg1Stelp ) 90 tSQStep
.1 3. Does the DVM display battery voltage? - - : CEE
1. Replace the status lamp switch. Refer to Status- Lamp Swrtch Ffeplace- Go'to -
21 ment. . - | Diagnostic _
2. Reconnect all system components. ‘|  System -
3. -Is the replacement completed? . - Check -
R Hs Repair the open circuit condition in~CKT- 39 Refer to Wrnng Fr’eparr in|  Goto .
20 Section 8A. Diagnostic - .
2. Reconnect all system components. T TR . System :
3. Is the repair to-CKT 39 completed? : Check
L R o Ta242

Table C 1 or 2 Status Lamps Fail to Illummate ‘During Power—Up Test

:Note: When measurements are requested use J 39200 DVM. When a check for proper connectron is requested, '

{ o

refer to Intermrttents and Poor, Connectrons in Sectlon BA.

Step: ~ Action Yes No
' ‘ ; LT Go to
1 | Were you's sent here from the Diagriostic-System Check? Go to Step' | Diagnostic
. B " TR T R A et o N Syjstem
e ’ . Check
1. Prepare a-jumper wire toa good ground S T
2. Install the grounded jumper wire to DLC pin 13. -] ~Go.to the Go to Ste
-2 3. -Turn the ignition swiich to the ON- posrtron o | appropriate | 3 P
4, Note if any DTCs flashi: = - R DTC table-
5. Did any DTCs flash?
1. Disconnect the TCCM harness connector. ' .
3 -] 2.-Check for proper connections at the TCCM-harness connector Go thStF“'p" .Go t°5 Step .
Fo 3. Is the TCCM harness connector damaged or corroded?
1. Repair the connection as needed. Refer to Wiring Repair in Section BA. Dif?'r;?stic
4 2. Reconnect all systerm components. Sgstem —
3. |s the connection repair completed? gh ack
1. Turn the ignition switch to the ON position.
5 2. gﬂn%aeérri the voltage at TCCM harness connector terminals C11, Ct2, Go to Step | Go to Step
3. Turn the ignition switch to the OFF position. 6 °
. 4. Did the DVM display battery voltage at each terminal?
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e

Table C - 1 or 2 Status Lamps Fail to llluminate During Power-Up Test

Note: When measurements are requested, use J 39200 DVM. When a check for
refer to Intermittents and Poor Connections in Section 8A. :

proper connection is requesteq

Step Action Yes No
1. Disconnect the status l[amp switch harness connector.
2. Turn the ignition switch to the ON position.
6 3. Measure the voltage at status lamp switch harness connector terminals A, | Goto Step | Goto Step
H, and G. 7 8
4, Turn the ignition switch to the OFF position.
5. Did the DVM display one volt or more at each terminal?
1. Repair the short to voltage condition in CKT 802, CKT 1566, and CKT Go to
7 1565 as needed. Refer to Wiring Repair in Section 8A. Diagnostic _
2. Reconnect all system components. System
3. Is the connection repair completed? Check
1. Replace the TCCM. Refer to TCCM Replacement. Di S%é‘;ﬁ o
8 2. Reconnect all system components. Sg?stem —
3. Is the replacement completa? Check
1. Disconnect the status lamp switch harness connector.
9 2. Check for proper connections at the status lamp switch harness connec- | Go to Step | Go to Step
tor. - 10 11
3. Is the status lamp switch harness connector damaged or corroded?
1. Repair the connection as needed. Refer to Wiring F?eparr in Section 8A. Dianégtic
10 2. Reconnect all system components. S)?stem —
3. Is the connection repair completed? Check
1. Measure resistance in the following circuits:
» CKT 902 from the status lamp harness connector termlnal A to TCCM
harness connector terminal C11. "
1 * CKT 1566 from the status lamp harness connector terminal H to TCCM | Go to Step | Go to Step
harness connector terminal C12. 12 13
* CKT 1565 from the status lamp harness .connector terminal G to TCCM
harness connector terminal C14.
2. Was the resistance measurement of any circuit more than one ol_'im?
1. Repair the open condition or high resistance condition in CKT 902, CKT Go to
12 1566, and CKT 1565 as needed. Refer to Wiring Repa.rr in Sectlon 8A. Diagnostic .
2. Reconnect all system components. System
3. Is the connection repair completed? Check
1. Replace the status lamp switch. Refer to Status Lamp Switch Replace- Go to
13 ment, Diagnostic _
2. Reconnect all system components. System
3. Is the replacement complete? Check
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Table D - More than 1 Status Lamp Stays On

Note: When a check for proper connection is requested, refer to Intermittents and Poor Connections in Section 8A.

Step Action Yes No
o n ' Go to
1 | Were you sent here from the Diagnostic System Check? Go to Step | Diagnostic
‘ AHILSHL . 2 System
: : Check
1. Disconnect the TCCM harness connector:
2. Turn the ignition switch to the ON position.
2 3. Observe the status lamps. Go tos Step | Go t‘z Step
4. Turn the Ignition switch to the OFF posMon .
5. Did any status lamps turn ON? n
1. Repair the .short to ground condition in CKT 902, CKT 1565, and CKT Go 1o
1566 depending on which status lamp turns on. Refer to Wmng Reparr in 1 o .
3 . Section BA. : - lsagntosnc —
2. Reconnect all system components. gﬁ ei[(n
3. Is the connection repair completed? :
1. Replace the TCCM. Refer to TCCM Replacement Digc:ugztic
4 2. Reconnect all system components. S\?st em —
3 Is the replacement_ complete? Cheack
| | T3244 .

Table E - Transfer Case Will Not Perform a Mode Shift -

Note: If a binding or hard condmon exusts refer to Section 7D for mechanlcal dlagn05|s of the transfer case.

Note: When measurements are requested use J 39200 DVM. When a check for proper connectlon IS requested
- refer to Intermittents and Poor Connections in Section 8A.

. Is the connection repair completed?

Step Action Yes No -
o Go to
1 Were you sent here from the Diagnostic System Check? Qe t°2 S,tEP Dgesqgﬁ:'c
_ L ' ' Check
1. Prepare a jumper wire to a good ground. .
2. Install the grounded jumper wire.to DLC pin 13, Go to the
2 3. Turn the ignition switch to the ON position : Go to Step
approptiate
4. Note if any DTCs flash. DTC table 3
5. Turn the ignition switch to the  OFF position.
6. Did any DTCs flash?
1. Turn the ignition switch to the ON position Go 1o :
2. Move the vehicle 5 feet. . . :
3 3, Try to shift the transfer case between 2 HI and 4 HL. Drsagsr;gﬂlc Go ti Step
4. Turn the ignition switch to the OFF position. gh ook
5. Does the transfer case shift?
1, Disconnect the TCCM harness connector. - '
- . t
4 2. Check for proper connections at the TCCM harness connector. Go t°5 Step | Go %Step
3. Is the TCCM harness connector damaged or corroded?
1. Repair the connection as needed. Refer to Wiring Repair in Section 8A. Digg%égtic
5 2. Reconnect all system components. System -

Check
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Table E - Transfer Case Will Not Perform a Mode Shift

Note: If a binding or hard condition exists, refer to Section 7D for mechanical diagnosis of the transfer case,

Note When measurements are requested use J 39200 DVM When a check for proper connechon is requested,

refer to Intermittents and Poor Connections in Section 8A.

T———

Step | _ ‘ _ Action Yes No
- 1. Turn the ignition switch to the ON position.
: 2. Measure the voltage at TCCM harness connector terminal C4.
6 3. Measure the voltage at TCCM harness connector termlnal C5. (.3010% Sten | Go t% Step |
' 4, Turn the ignition swiich to the OFF position. ‘ o ‘
5. Did the DVM display battery voliage at each terminal? o
1. Repair the short to voltage condition in CKT 900, CKT 1565, and/or inside Go to ]
7 the status lamp switch as needed. Refer to Wiring Repair in Section 8A. | Diagnostic .
2. Reconnect all system components. System- -
3. Is the short to voltage repair completed? Check
1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM hamess connector terminal C4 and C5 ,
8 with the 2 HI and 4 HI switch depressed. Go to Step | Go to Step
8. Turn the ignition switch to the OFF position. 9 12
4. Did the DVM display battery voltage at each terminal when the switch. :
was depressed?
* 1. Measure the resistance at TCCM harness connector terminals C10, D10, | ' '
9 D12, and D13 to a known good ground. Go to Step | Go to Step
2. Did the DVM display a resistance value greater than 2 ohms for any 10 11
circuit? ,
1. Repalr the open or high resrstance conditlon in CKT 150. Refer to Wiring Go to
10 Repair in Section 8A. _ ‘ - Diagnostic |- _
2, Reconnect all system components. System
3. s the repair to CKT 150 completed? Check 4
1. Replace the TCCM. Refer to TCCM- F?eplacement Digzégti o
11. "~ 2. Reconnect all system components. S)?stem —
3. Is the rreplac'ement complete? Check
1. Measure the resistance of CKT 900 from status lamp switch connector
terminal B to TCCM hamess connector terminal C4. :
12 2. Measure the resistance of CKT 1564 from status lamp swnch connector Go to Step | Go to Step
terminal D to TCCM harness connector terminal C5. - 13 14
3. Did the DVM d:sp]ay a resistance value greater than one ohm for elther
... cireuit?
1. Repair the open or high resistance condition in CKT 900 and/or CKT Go to
1564, Refer to Wiring Repair in Section BA. _ Diagnostic
13 —
: 2. Reconnect all system components. System
3. Is the repair to CKT 900 and/or CKT 1564 completed'? Check
1. Replace the status lamp switch. Refer to Status Lamp Switch Replace-| Goto
14 ment. , Diagnostic _
2. Reconnect ali system components, - System
3. Is the replacement complete? Check
T3245
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Table F - Transfer Case Will Not Perform a Range Shift

' a) Note: If-a binding or hard condition exists, refer-to Section 7D for mechanical diagnosis of the transfer case.

Note: When measurements are requested, use J 39200 DVM. When a check for proper connection is requested,

refer to Intermittents and Poor Connections in Section 8A.

Step. Action Yes No
T : Coto
1 | Were you sent here from the Diagnostic System Check? Go t°2 Step Pg‘%}(gﬁ:‘c
' ' Check
1. Prepare a jumper wire to a good ground.
2. Install the grounded jumper wire to DLC pin 13. Go to the
2 3. Turn the ignition switch to the ON position. - anDro ria?e Go to Step
: 4. Note if any DTCs flash. 6)190 ’tjabl o 3
5. Turn the ignition switch to the OFF position.
6. Did any DTCs flash?
1. Turn the ignition switch to the ON posmon Go to
3 2. ‘Move the vehicle 5 feet. Diagnostic | Go to Step
3. Try to shift the transfer case into 4 LO. System 4
4. Does the transfer case shift? Check
1. Remove the ground from the diagnostic connector.
‘4. | 2 Again, try to shift the transfer case to 4 LO. ' Go to Step | Go to Step
3. Turn the ignition switch to the OFF position., 5 6
4. Does the 4 LO status lamp flash for 30 seconds?
i 1. Check for an open circuit condition in CKT 834 and/or CKT1694 and Go to
;_f . reapir as needed. Refer to Wiring Repair in Section 8A. Dia ?mstic Go 1o Sec-
-5 2. if an open condition cannot be located, refer to Park/Neutral Switch or Sgst' em tion 8A
Clutch Safety Switch Diagnosis in Section 8A. gh sck ,
3. Was an open condition located and repaired?
1. Disconnect the TCCM harness connector. . '
6 2. Check for proper connections at the TCCM harness connector. | Go ‘07__3‘99 Go t% Step .
3. Is the TCCM harness connector damaged or corroded?
1. Repair the TCCM harness connector as needed. Refer to Wiring Repair in Go to
7 ~ Section 8A. Diagnostic _
2. Reconnect all system components. System
3 3. Is the TCCM harness connector repair completed'? Check
: 1. Turn the ignition switch to the ON position. _ . _
2. Measure the voltage at TCCM harness connector terminal C3' with the 4 y
g .8 LO switch depressed. - - Go t% Step | Go t1028tep
g 3. Turn the ignition switch to the OFF position,
: 4. Did the DVM display battery voltage when the switch was depressed?
.| 1. Measure the resistance at TCCM harness connector terminals C10, D10,
9 D12, and D13 to a known good ground. Go to Step | Go to Step
o 2. Did the DVM display a resistance value greater than 2 ohms for any 10 11
circuit? .
- -|. 1. Repair the open or high resistance condition in CKT. 150. Refer to Wiring Go to
10 Repair in Section 8A. Diagnostic _
2. Reconnect all system components. System
, 3. Is the repair to CKT 150 completed? Check
‘§ —
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Table F - Transfer Case Will Not Perform a Range Shift

Note: If a binding or hard. condition exists, refer to Section 7D for mechanical diagnosis of the transfer case.

Note: When measurements are requested, use J 39200 DVM. When a check for proper connection is requesteq,
refer to Intermittents and Poor Connections in Section 8A. . .

37

Table G - Transfer Case Stuck in4 L0

Step Action Yes No .-
Go to
1. Replace the TCCM. Refer to TCCM Replacement Diagnosti
1 2. Reconnect all system components. gnostic —
Y P System
3. Is the replacement complete? Check
1. Measure the resistance of CKT 1559 from status lamp switch connector . IR
12 terminal E to TCCM harness connector terminal C3. ‘ Go t<1:>38tep Go t1° 4Step
2. Did the DVM display a resistance value greater than one ohm?
1. Repair the open or high resistance condition in CKT 1559. Refer to Wmng Go to
13 Repair in Section 8A. Diagnostic _
2. Reconnect all system components. System
3. Is the repair to CKT 1559 completed? Check
1. Replace the status lamp switch. Refer to Status Lamp Switch Replace- Go fo
14 ment. Diagnostic _
2. Reconnect all system components. System
3. Is the replacement complete? Check
T3246

Note: If a bmdmg or hard shifting condition exists, refer to Section 7D for mechanrcal diagnosis of the transfer

case.

Note: When measurements are requested, use J 39200 DVM. When a check for proper connection is requested
refer to Intermittents and Poor Connections in Section 8A.

Step Actlon Yes No
Goto
1 Were you sent here from the Diagnostic System Check? Go t% Step Dggsqgﬁ:'c
: Check
1. Prepare a jumper wire to a good ground.
2. Install the grounded jumper wire to DLC pin 13. Go to the
2 3. Turn the ignition switch to the ON position. appropriate Go to Step
4. Note if any DTCs flash, DG table 3
5. Turn the ignition switch to the OFF position.
6. Did any DTCs flash?
1. Turn the ignition switch to the ON posrtron Go to
3 2. Move the vehicle 5 feet. Diagnostic | Go to Step
3. Try to shift the transfer case into 4 HI. System 4
4. Does the transfer case shift? _ Check
1. Remove the ground from the diagnostic connector.
4 2. Again, try to shift the transfer case to 4 HI. Go to Step | Go to Step
3. Turn the ignition switch to the OFF position. 5 &
4, Does the 4 LO status lamp flash for 30 seconds?
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Table G - Transfer Case Stuck in 4 LO

Note: If a binding or hard shifting condition exists, refer to Section 7D for mechanical” diagnosis of the -

case.

Note: When measurements are requested use J 39200 DVM. When a check for proper connectlon is req

refer to Intermitients and Poor Connections in Section 8A.

circuit?

Step Action Yes
1. Check for an open circuit condition in CKT 834 and/or CKT1694 and G t
reapir as needed. Refer to Wiring Repair in Section 8A. Dia c;\ogti'c g Go |
5 2. If an open condition cannot be located, refer to Park/Neutral Swn‘ch or Sgstem "o
Clutch Safety Switch Diagnosis in Section 8A. . gheok
3. Was an open condition located and repaired? o
1. Disconnect the TCCM harness connector. Go to Ste Go |
6 2. Check for proper connections at the TCCM harness connector. 2 P °
3. Is the TCCM harness connector damaged or corroded? 7 _ :
1. Repair the TCCM harness connector as needed. Refer o Wiring Repair in Go o
7 Section 8A. Diagnostic
2. Reconnect all system components. System
3. Is the TCCM harness connector repair completed? “ Check
| . 1. Turn the ignition switch to the ON position. _ _ |
g | 2 Measure the voltage at TCCM harness connector terminal CS Go to Step | Go
3, Turn the ignition switch to the OFF position. 9 '
4. Did the DVM display any voltage?
- 1. Repalr the short to voltage condition in CKT 1559 and or internal short to Go fo
9 " voltage in the status lamp switch. Refer to Wiring Repair in Section 8A. Diagnostic
2. Reconnect all system components System
3. Is the short to voltage repalr completed? Check
1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM harness connector terminals C4 and C5 Go to Step | Go
10 with the 2 Hl and 4 Hi switch depressed. 11 P
3. Turn the ignition switch to the OFF position. ‘
4. Did the DVM display battery voitage when the switch was depressed?
1. Measure the resistance from TCCM harness connector terminals C10,
1 D10, D12, and D13 to a good known ground. Go to Step | Go
2. Did the DVM display a resistance value greater than two ohms for any 12
circuit?
1. Repair the open or high resistance condition in CKT 150. Refer to Wiring Go to
12 Repair in Section 8A. Diagnostic
2. Reconnect all system components. System
3. Is the TCCM harness connector repair completed? Check
1. Replace the TCCM. Refer to TCCM Replacement. DiaGon;ch,tic
13 2. Reconnect all system components. Sg?st em
3. Is the replacement complete? Check
1. Measure the resistance of CKT 900 from status lamp switch connector
terminal B to TCCM harness connector terminal C4.
2. Measure the resistance of CKT 1564 from status lamp switch connector | Go to Step | Go
terminal D to TCCM harness connector terminal C5. 15
3. Did the DVM display a resistance value greater than one ohm for either




7D1A-20 TRANSFER CASE ELECTRONIC CONTROLS

Table G - Transfer Case Stuck in 4 LO

Note: If a binding or hard shifting condition exists, refer to Section 7D for mechanical diagnosis of the transfer
case.
Note: When measurements -are requested, use J 39200 DVM. When a check for proper connection. is requested
refer to Intermittents and Poor Connections in. Section 8A. .
Step Actlon : Yes No
1. Repair the open or high resistance condition in CKT 900 and/or CKT Go to
15 1564. Refer to Wiring Repair in Section 8A. v o Diagnostic
‘ 2. Reconnect all system componenis. = : System -
*3. Is the open or high resistance condition repalr completed'? Check
1. Replace the status lamp. switch. Refer to Status Lamp vatch Heplace- Goto
16 ment. , , Diagnostic - _
: 2. Reconnect all system components. : System
3. Is the replacement complete? : : : Check
- - T3247 -

Table H - Transfer Case Switches into 4 LO Without Being in Neutrél

Note: When measurements are requested, use J 39200 DVM. When a check for proper connectlon is requested
refer to Intermittents and Poor Connections in Section 8A. .

Step : ' Action L Yes No
_ _ - Goto |
1 | Were you serj_t'here_ from the Diagnostic System Check? o Go t°2 Ste‘_P_“ pg?sr;:fr?c
: -Check

1. Check for an open circuit condition in CKT 834 andfor CKT1694 and ' Go to

. reapir as needed. Refer to Wiring Repair in Section 8A. ; .
2 2. If an open condition cannot be located, refer to Park/Neutral Sw:tch or D'Sagsqgﬁ,tl'c G%c}g éSAec- .
Clutch Safety Switch Diagnosis in Section 8A. 'Cyh eck - 7 :

3. Was an open conditicn located and repaired?
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TRANSFER CASE ELECTRONIC CONTROLS 7D1A-21

DIAGNOSTIC TROUBLE CODE
- (DTC) DESCRIPTION 'AND

DIAGNOSTIC TROUBLE CODE (DTC) 1

‘When the ignition is turned on, the TCCM conducts-a
self-test to determine that it retains.the same memory

that it had when the-ignition- was last turned off. This
self-test indicates whether. or not the RAM standby pow-
er supply to the TCCM connector pin C6 was interrupt-
ed, which would result in clearing of the trouble code
memory.- If the self-test fails, the stored DTC's are
cieared and the “RAM Standby Power Loss”, DTC #1 is
flagged. DTC #1 automatically clears after five succes:

'DIAGNOSIS

sive ignition cycles.

Diagnostic Trouble Code - 1

Note: When measurements are requested, use J 39200 DVM. When a check for proper ‘connection is requested,
refer to Intermittents and Poor Connections in. Sectlon 8A.

Step - Action Yes No
_ Go to
"1 | Were you sent here from the Diagnostic System Check? Go to Step | Diagnostic
R 2 System
o Check
1. Turn the lgnltlon switch to the ON position and back to the OFF posmon 5 : Go to
2 times. Wait 5 seconds between each cycle : Go to Step | Diagnostic
2. Recheck for DTC 1. 3 - System
3. Is DTC 1 sitill present? . Check
1. Check for an intermittent open circuit condition in CKT 40. . ' s '
3 2. Repair CKT 40 as needed. Refer to Wiring Repair in: Section 8A, Go tosStep_ Go t% Step
3. Was the condition found and repaired? ' e
4 1. Replace the TCCM. Refer to TCCM Hep!acement Go to Step _
o 2. Is the replacement complete? 5
1. Reconnect all system components : Dig?':tt)?stic
5 2. Clear DTCs. sttem —
3. Are the DTCs cleared from memory? Check
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DIAGNOSTIC TROUBLE CODE (DTC) 2 OR 1 AND'2

During electronic shifting, the encoder switch circuit is
monitored for the proper operating sequence. if at any
time during a shift, the’ encoder changes from cone posi-
tion to any position other than' the next possible: posi-
tion, -an error counter in the TCCM is incremented by

——

“Encoder Fault”, DTC-2 is flagged and the TCCM
reverts to a 2HI to 4LO or a 4LO to 2Hi shift pattern
only. To guard against transient, random"encoder fay};
due to vibration, dir,- electrical noise, etc., the fault
counter is reduced by one each time a good encoder
value is detected: The encoder, therefore, must intermit

four. After the counter reaches 32, a permanent

tently fail-25 percent of the-time. to be’ conSIdered per
manently bad and store the DTC 2. ..

Diagnostic Trouble Code - 2 or Diagnostic Trouble Codes 1 and 2

Note: When measurements are requested, use J-39200.DVM. When a check for proper connectlon is requested

refer to Intermiftents and Poor Connections in Section 8A.

Step Action Yes No -
' Go to
‘1 | Were you sent here from the Diagnostic System Check? - -Ge t_02 $tep Das{;sr}[gglc
Check
_ 1. Disconnect the transfer case harness connector. -+ . -
2. Turn the ignition switch to the ON position.
3. Measure the voltage at the following transfer case harness connector
terminals:; - . o o
P * Transfer case harness connector terminal 1. - - Go to Step | Goto Step |
* Transfer case harness connector terminal 2. R R I < ‘
' * Transfer. case harness connéctor terminal 4. - I
* Transfer case harness connector terminal 8. S
4. Turn the ignition switch to the OFF position. T ' i
5. Did the DVM display 5 volts at each terminal? =~~~ _xf’ S
1. Measure the resistance between transter-case harness connector termi- .% '
3 nal 3 and a good ground. : Co t% S.t?p. Go t°5 Step |
2. s the resistance value less than 2 chms? C '
1. Replace the encoder and shift motor assembly. Refer to Encoder and Go tb éte
4 Shift Motor Assembly Replacement. 9 P —
' 2. Is the replacement complete?
1. Repair the open circuit condiction or high resistance condition in CKT Go to Ste
5 1554. Refer to Wiring Repair in Section 8A. P —
2. |s the repair to CKT 1554 compiete?
1. Check for open circuit conditions or short to ground conditions in CKT
6 1555, GKT 1556, CKT 1557, and CKT 1558, Go'to Step | Go to Step
2. Were any open circuit conditions or short to ground conditions located?
1. Repair the open circuit condition or high resistance condition. Refer to Go to Ste
7 Wiring Repair in Section 8A. 9 P —
2. Is the repair complete?
8 1. Replace the TCCM. Refer to TCCM Replacement. Go to Step _
2. Is the replacement complete? 9
1. Reconnect all system components. Coto
9 2. Clear DTCs. D'é"lgsr:gﬁ,]“c —
3. Are the DTCs cleared from memory? Cyh ack
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DIAGNOSTIC TROUBLE CODE (DTC) 3 OR 1 AND 3 If one or both of the relays fail to detect the

Each time the electric-shift miotor is turned on or off, it =~ voltage after -energizing, the shift is aborted :
and its electrical circuits are tested, both in the de-ener-  fault counter counts in 4 part increments, when
gizéd and energized conditions. If the motor cirguits are’  ‘counter reaches 16 increments the “TCCWN
not functioning properly, one of the following exists:’ - Circuit” DTC 3 is flagged. After the conditi

e An open or short circuit in one or more of the © caused the fault code to be flagged hag been cc

fo]]owmg ) o B , the fault code must be cleared by removing the

* Motor supply cncuut 1540 T/L CTSY fuse for 2 minutes and 30 seconds.

* Motor ground c|rcu[t 150 _ ‘ . If-one or both re[ays fail tO detect the proper

« Motor circuit 1552 - - . gfter de- -energizing (condition-4), both relays ar
"« Motor circuit 1553 - R o .on“gven with the ignition turned off to prevent tr

« Motor circuit connections - : : : : from runnlng The TCCM then flags a "“TCCh

+ A short and/or open within the motor itself Circuit” DTC 3, and flashes the status lamps t

« A malfunctioning motor relay (not energizing or not the vehicle driver that a condition that must be

de-energizing) ed immediately exists. This condition also calL

-battery to drain when the Ignition is off.
Diagnostic Trouble Code - 3 or Diagnostic Trouble Codes -1 énd 3

_Note: When measufements are requested, use J 39200 DVM. When a check for proper connectlon is reql
refer to Intermitients and Poor Connections in Section 8A.

Step Action S g 1 “Yes  : I
I : . , Go
1 Were you sent here from the-Diagnostic System Check? o Go .t02.Step - é’;
o, 1, Check the condition of the 20-amp 4WD fuse. = . . -~ - = |'GotoStep | Got
ﬁ 2. Is the 20,4 . 4WD fuse blown? BEREER 3 :
S 1. Replacﬁi-_, wv‘D fuse. SRR
~| 2. Turn the ignition swﬁch to the ON posmon .
1 3 3. Attempt to shift the transfer case. EEEE . | GotoStep | Got
' 4. Recheck the 20-amp 4WD fuse. o _ - 4 :
5. Turn the.ignition switch to the OFF posmon S ;
6. Is the 20-amp 4WD fuse blown?
1. Disconnect the transfer case encoder assembly hamess connector  |Go to St Go t
4 2. Check for proper connection of the encoder assembly harness connector 05 -eP-- 0
3. Is the harness connector damaged or corroded? o : '
1. Repalr the encoder assembly harness conrector. Refer to Wiring Repair i
5 in Section 8A. Go to Step .
2. Replace the 4WD fuse. v U 17
3. Is the connector repair complete? o
1. Replace the 4WD fuse (if it is blown).
2. Turn the ignition switch to the ON position.
3, Connect the leads of the DVM to encoder assembly harness connector Go to St Go |
6 terminals 6 and 7. 97 ep
4, Attempt to shift the transfer case between 4 Hl and 4 LO.
5. Does the DVM voltage display alternate from positive to negative when
the switches are depressed?
1. Remove the transfer case encoder assembly. Refer to Transfer Case
Encoder Assembly Replacement.
2. Make sure that there are no mechanical problems with the transfer case. Go 1o Step
7 Refer to Transfer Case Diagnosis in Section 7D. 17
3. Replace the transfer case shift motor. Refer to Transfer Case Shift Motor
Replacement.
L 4. |s the replacement complete?
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Diagnostic Trouble Code - 3 or Diagnostic Trouble Codes - 1 and 3 a

Note When measurements are requested use J 39200 DVM. When a check for proper connection is requested
- refer to Intermittents and Poor Connections in.Section 8A. :

Step| . . . Action : ' Yes " No -
. 1. Disconnect the TCCM hamess connector. N |
8 2. Check for proper connections at the TCCM harness connector. Go t% Step. Go-tﬁ’os"ep ‘
3. Is the TCCM harness connector ‘damaged or corroded? o
1. 'Fiepalr the TCCM harness connector as needed. Refer to W:rmg Repair| . - o
9 "+ in Section 8A. ‘ ‘ g L GotoStep | = _
2. Reconnect all system components : - - 17 .. S,
-3. 18 the TCCM connector repair completed? -
1. Turn the ignition switch to the ON position.
10 2. Measure the voltage at TCCM harness connector terminals D14 and D15. | Go to Step | Go to Step
- 3. Turn the ignition switch to the OFF position. : 12 11
4. Did the DVM display battery voltage?

-

'Repair the open circuit condition or short to ground condition in CKT G ot 'Ste
1. 1540. Refer to Wiring Repair in Section BA. ‘ S . 17 P —_
2. is the repair to CKT 1540 completed?

N 1. Check the motor CKT 1552 and CKT 1553 for an open condition or short | . :
12 to ground condition. _ GP t;)sSteo ‘GO ttl)48tep ;
;- 2. Were there any circuit conditions in CKT 1552 and/or CKT 15537 ‘ ’

. 1. Repair the open circuit condition or short to ground condition in: CKT 1552 Go to Ste R
13 7 and/or CKT 1553. Refer to Wiring Repair in- Section 8A. . . B It P —

2. |s the circuit repair completed? : t(’

1. Check ground CKT 150 for an open circuit condition or a hlgh resistance uo fo Step | Go to Step |

T3251

14 condition. 15 16
' 2. Does CKT have an open circuit condition or high resistance condltlon'P )
1. Repair the open circuit condition or short to ground condition in CKT 150.. ‘G o to Step |
15 Refer to Wiring Repair in Section 8A. A . 17 - P —
2. Is the circuit repair completed? . ' : ,
1. Replace the TCCM. Refer to TCCM Replacement . " | Go to Step :
16 . : _ —
i 2. ls the replacement complete? . o 17
S ' Go to
1. Reconnect all system components. D| agn ostic
4 17 2. Clear DTCs. System —
? ? o
Ik 3. Are the DTCs cleared from memory? | | Check"
1k

e
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DIAGNOSTIC TROUBLE CODE (DTC) 4 OR 1 AND 4

Each time the ignition is turned on, the TCCM calcu-
lates a checksum for the internal program memory and

"RAM/ROM Failure” DTC 4 is flagged.

compares it 1o a checksum stored within the program.
This ensures that the software is operating properly. If
the TCCM detects a fault with the intemnal program, a

Diagnostic Trouble Code - 4 or Diagnostic Trouble Codes 1 and 4

Note: When measurements are requested, use J 39200 DVM. When a check for proper connection is requested,
refer to Intermittents and Poor Connections in Section 8A.

Step Action Yes No
_Go to
1 | Were you sent here from the Diagnostic System Check? Go to Step | Diagnostic
2 System
Check
1. Turn the ignition switch to the ON position and back to the OFF position 5 Go to
2 times. Wait 5 seconds between each cycle. Go to Step | Diagnostic
2. Recheck for DTC 4. 3 System
3. 1s DTC 4 still present? Check
3 1. Replace the TCCM. Refer to TCCM Replacement. Go to Step .
2. Is the replacement complete? 4
Go to
1. Reconnect all system components. Diagnostic
4 2. Clear DTCs. Svstem —
3. Are the DTCs cleared from memory? gh ack
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