
SECTION 7D

TRANSFER CASE
CAUTION: This vehicle is equipped with Supplemental inflatable Restraint (SIR). Refer to CAUTIONS in 
Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring Location View in Section 
9J before performing service on or around SIR components or wiring. Failureto follow CAUTIONS could 
result in possible air bag deployment, personal injury, or otherwise unneeded SIR system repairs.

NOTICE: Always use the correct fastener In the correct location. When you replace a fastener, use ONLY 
the exact part number for that application. General Motors will call out those fasteners that require a 
replacement after removal. General Motors will also call out the fasteners that require thread lockers or 
thread sealant UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or 
other corrosion Inhibitors) on threaded fasteners or fastener joint Interfaces. Generally, such coatings 
adversely affect the fastener torque and Joint clamping force, and may damage the fastener. When you 
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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GENERAL DESCRIPTION
The transfer case is used to provide power flow from 

the transmission to the front axle. The transfer case 
also provides a way of disconnecting the front axle to 
provide better fuel economy and quieter operation when 
the vehicle is driven on roads where four-wheel drive is 
not required. The transfer case provides an additional

gear reduction when placed in low range. This is useful 
when difficult off-road conditions are encountered.

The New Venture Gear Models NV241or NV243 
transfer case is used on all four-wheel drive vehicles 
under 9200 Ib. GVW. The NV243 is similar to the 
NV241 except that it contains a electric shift



motor/encoder attached to the transfer case in the area 
where the shift lever is ordinarily mounted.

The K30 Models with single or dual rear wheels will 
use the Borg-Warner Models 4401 or 4470 transfer 
case. Both of these transfer cases use a shift lever and 
shift linkage to change the operating range.

Models NV241, 4401, and 4470 are aluminum case, 
chain driven units with four modes of operation: neutral, 
two wheel drive high range, four wheel drive high range, 
and four wheel drive low range. Gear reduction for low 
range is provided by a planetary gear set.

A floor mounted shift lever is used to select the oper
ating range for the NV241, 4401, and 4470. Indicator 
lamps on the floor console show the current mode of 
operation. When four-wheel drive has been selected, 
the four wheel drive indicator lamp is designed to come 
on whenever the front axle has engaged. A slight delay 
for the front axle indicator lamp to come on is normal.

The New Venture Gear Model NV243 is electronically 
actuated. Vehicles equipped with this model have no 
transfer case selector lever. The operator selects 2HI, 
4HI or 4LO by pushing one of three switches mounted 
on the instrument panel. During normal driving the 
transfer case is in the 2HI mode. When the transfer 
case is in 2HI both the 4HI and 4LO switch circuits are 
open, and both lights are off. When four-wheel drive has 
been selected, the four-wheel drive indicator lamp on 
the switch turns on when the front axle has engaged. 
The lamp will blink while the front axle is engaging. For 
more information on the electrical operation of the 
NV243, Refer to SECTION 7D1A.

OPERATION
Ttoo-Wheel Drive Operation

When the transfer case is in “2 WHEEL” range, 
torque flows from the input gear to the range shift hub 
and main shaft, through the propeller shaft, to the rear 
axle.

Four-Wheel Drive High Range Operation
Shifting into the “4 HI” range causes the following to 

happen:
1. The front axle indicator lamp does not come on 

until the front axle engages.
2. Torque flows from the input gear to the mainshaft 

the same as in the “2 WHEEL” position. The shift 
linkage moves the mode synchronizer sleeve into 
engagement with the clutch teeth of the drive 
sprocket. This locks the drive sprocket to the main
shaft through the synchronizer sleeve.

3. Torque is transmitted through the drive sprocket 
and drive chain to the driven sprocket and output 
shaft.Torque then flows through the front propeller 
shaft to the front axle.

4. The shift mechanism in the transfer case closes the 
transfer case switch. Current is then applied to the 
front axle thermal actuator and front axle switch. In 
the K30 vehicles, power is also supplied by the trans
fer case relay to the transfer case synchronizer.

5. The thermal actuator contains a heating element, a 
gas charge, and a piston. When current is applied, 
the heating element heats the gas. The gas 
expands, pushing the piston out after a delay of a 
few seconds. The piston actuates the shift fork in 
the front axle. This connects the right axle output 
shaft to the front axie differential. Torque is then 
available at the front wheels.

6. The front axle shift mechanism, when fully 
engaged, closes a switch, causing the front axle 
indicator lamp to come on. For more information on 
the front axle shift mechanism and actuator, refer to 
SECTION 4C.

7. If the shift lever is moved back to the “2 WHEEL” 
position, the operations in the preceding Steps are 
reversed. The current to the thermal actuator is 
turned off. The gas cools, and the piston retracts, 
allowing the shift fork in the front axle to return to 
the two-wheel drive position.

Four-Wheel Drive Low Range Operation
1. When the transfer case is shifted into the “4 LO” 

position, torque flow and operation is similar to the 
“4 HI” range, except that the range shift hub 
engages the planetary carrier. The planetary gear 
set then provides a gear reduction to the front and 
rear axles.

Electronic Synchronizer Operation (Models 4401 
and 4470)

The electronic synchronizer is used in model 4401 
and 4470 transfer cases to provide smoother shifting. 
The system requires no maintenance or service.

The system consists of a relay and a clutch coil (elec
tromagnet) inside the transfer case. The clutch coil 
replaces the conventional blocker ring. When energized, 
the clutch coil provides synchronization, resulting in a 
smooth shift. When the transfer case lever is moved to 
“4 HI” or “4 LO” position, current is supplied to the 
normally closed relay. Current flows through the relay to 
the clutch coil. When the front axle engages, the axle 
switch energizes the relay coil. The relay switch then 
opens, and current to the clutch coil is interrupted. 
Refer to the electrical section of the Driveability, Emis
sions, and Electrical Diagnosis Manual for a wiring 
schematic on the four wheel drive system.

IDENTIFICATION
New Venture Gear Model NV241 and NV243

An identification tag is attached to the rear case half. 
The tag provides the transfer case model number, low 
range reduction ratio, and assembly part number.

Borg-Warner Models 4401 and 4470
An identification tag is attached to an extension hous

ing bolt. The tag provides the transfer case model num
ber, serial number, build date, and low range reduction 
ratio.
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PROBLEM LE CAU&; SECTION

Four Wheel Drive 
Does Mot Engage

1. Open A/C-HTR fuse.
2. Faulty transfer case switch.
3. Transfer case linkage improperly adjust

ed or disconnected.
4. Faulty transfer case: Drive chain bro

ken, range selector ring broken, etc.
5. Faulty front axle actuator.
6. Faulty wiring (K30, Borg-Warner Models 

4401 and 4470).
7. Open tran sfer case re lay (K 30, 

Borg-Wamer Models 4401 and 4470).

1. Replace.
2. Replace.
3. Adjust or repair.

4. Repair. Refer to the Light Duty Truck 
Unit Repair Manual.

5. Refer to SECTION 3C.
6. Repair.

7. Replace.

Four Wheel Drive 
Engages But Indica
tor Lamp Will Not 
Ligh

1. Open bulb.
2. A/C-HTR fuse blown.
3. Faulty front axle switch.
4. Faulty wiring.

1. Replace.
2. Replace.
3. Replace.
4. Repair open in wiring.

Four Wheel Drive 
Indicator Lamp 
Will Not Turn Off 
(4WD Disengages 
Properly)

Faulty front axle switch and faulty transfer 
case switch.

Replace.

Four Wheel Drive 
Will Not Disengage

1. Transfer case linkage binding or 
improperly adjusted.

2. Faulty front axle shift mechanism.

1. Repair or replace.

2. Refer to Section 3C.

Jumps Out of Four 
Wheel Drive

1. Transfer case linkage binding or improp
erly adjusted.

2. Worn or damaged engine or transmis
sion mountings.

3. Transfer case mounting bolts loose.
4. Drive shaft slip splines dry or loose.
5. Transfer case or front axle internal prob

lem.

1. Adjust or repair.

2. Replace.

3. Tighten.
4. Lubricate or replace.
5. Refer to the Light Duty Truck Unit 

Repair Manual.

Transfer Case Shift 
Lever Difficult To 
Shift or Will Not 
Shift into 4 LOW or 
NEUTRAL (Vehicle 
Moving)

Vehicle in motion when attempting to shift. 
Stop the vehicle when shifting into or out 
of 4 LOW or NEUTRAL.

None required.

Trasfer Case Difficult 
to Shift or Makes 
Noise While Shifting

1. In extremely cold weather, it may be 
necessary to reduce vehicle speed or 
stop before shifting from 2 WHEEL to 4 
HIGH.

2. If the vehicle has been operated for an 
extended period in 4 HIGH mode on dry 
pavement, difficult shifting may result 
due to driveline torque lock. Stop the 
vehicle, shift transmission to neutral 
and shift transfer case into desired 
mode.

3. Transfer case linkage binding.
4. Low transfer case lubricant level, or 

improper lubricant used.
5. Internal transfer case problem.

1. None required.

2. Operate the vehicle in 2 WHEEL mode 
on dry pavement. Oversize under-inflat
ed tires may also cause torque lock.

3. Adjust or repair.
4. Fill with proper lubricant.

5. Repair.
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Transfer Case Noisy 
In All Modes

1. Low lube level or improper lubricant 
used.

2. Worn, under-inflated, or oversize tires.
3. Internal transfer case problem.

1. Fill with proper lubricant.

2. Replace or inflate.
3. Refer to the Light Duty Truck Unit 

Repair Manual, replace with a new ser
vice cam.

Noisy In Or Jumps 
Out Of 4 LOW 
Range

1. Transfer case not completely engaged 
in 4 LOW range. Stop vehicle, shift into 
NEUTRAL, then back to 4 LOW.

2. Shift linkage loose or binding.
3. Transfer case internal shift mechanism 

faulty.

1. None required.

2. Repair.
3. Refer to the Light Duty Truck Unit 

Repair Manual, replace with a new ser
vice cam.

Lubricant Leaking 
From Transfer Case 
Vent

1. Transfer case overfilled. 1. Drain lubricant to proper level.

Lubricant Leak At 
Output Shaft Seals

1. Transfer case overfilled.
2. Vent hose plugged or kinked.
3. Output shaft seals damaged or incor

rectly installed.

1. Drain lubricant to proper level.
2. Repair.
3. Replace.

Abnormal Front Tire 
Wear

1. Front end needs alignment.

2. Extended operation on hard, dry surfac
es in 4 HIGH mode.

1. Align to specifications. Refer to S 
TION 3A.

2. Operate vehicle in 2 WHEEL mode on 
hard, dry surfaces.

4 Wheel Drive Will
Only Engage at 
Vehicle Speeds Less 
Than 5 MPH (K30, 
Borg-Warner Models 
4401 and 4470)

1. Transfer case relay faulty.
2. Transfer case switch faulty.
3. Faulty wiring.

1. Replace.
2. Replace.
3. Repair.

D0215

4. If the test lamp does not light, check the circuit for 
opens. If none are found, replace the clutch coil 
relay. Refer to“Clutch Coil Relay Replacement.”

5. If the test lamp lights in Step 3, check the synchro
nizer coil for continuity, if the coil is open, replace it 
as outlined in the Transmission, Transaxle, and 
Transfer Case Unit Repair Manual. If the synchro
nizer coil has continuity, it is probably OK. Recheck 
fluid levels, linkage adjustments, etc. before pre
suming the synchronizer to be faulty.

relay.

C ■ • ,',-x9 'IZ E K  
SYSTEM CHECK (MODELS 4401

m  m m )
1. Disconnect the front axle switch at the front axle.
2. Make sure the 4WD indicator lamp is on. Discon

nect the front axle switch connector at the front 
axle. The 4WD indicator lamp should stay on. This 
indicates that the transfer case switch and the front 
axle switch is good.

3. Disconnect the electronic synchronizer connector at 
the transfer case. Connect a test lamp from the 
w i ring harness connector to a ground. The test 
lamp should light if not, check the transfer case
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REPLACEMENT

Remove or Disconnect

• Raise and support the vehicle.
• Place a container under the drain plug to catch the

oil.
1. Fill plug.
2. Drain plug. Allow the oil to drain.

Install or Connect

1. Drain plug.

Tighten

• NV241 and NV243 drain plugs to 47 N-m 
(35 Ib. ft.).

• 4401 and 4470 drain plugs to 25 N-m 
(18 Ib. ft.).

2. Tranfer case oil. Refer to “Specifications” in this 
section.

• Fill the transfer case until the oil level is at the 
bottom of the filler plug hole.

3. Fill plug.

Tighten

• NV241 and NV243 fill plugs to 47 N-m 
(35 Ib. ft.).

• 4401 and 4470 fill plugs to 25 N-m (18 Ib. ft.). 
Lower the vehicle.

TRANSFER CASE LINKAGE 
ADJUSTM ENT

Adjust (Figures 1 and 2)

1. Place the shift lever in the “4 HI” position.
2. Raise and support the vehicle.
3. Disconnect the linkage rod from the console shift 

lever.
4. Shift the transfer case into “4 HI” position (transfer 

case shift lever in full forward detent). A click sound 
indicates that the transfer case lever is all the way
back.

5. Adjust the swivel to align with the notch in the 
console shift lever.

6. Lower the vehicle.

E3

TRANSFER CASE SHIELD
9 i I D 6 6 © l M P I I i T

Remove or Disconnect (Figure 3)

• Raise and support the vehicle.
1. Four bolts and nuts securing the tranfer case shield 

to the frame.

2. Shield from the frame.

Install or Connect (Figure 3)

1. Shield to the frame.
2. Four bolts and nuts securing the tranfer case shield 

to the frame.

Tighten

• Bolts and nuts to 35 N.m (26 Ib. ft.). 
Lower the vehicle.

Figure 1—Transfer Case Linkage



Figure 3—Transfer Case Shield Replacement

TRANSFER CASE SHIFT 
CONTROL REPLACEMENT

0  Remove or Disconnect (Figures 1, 2, 4, and 5)

1. Shift knobs from the transfer case shift lever.
2. Four screws securing the transfer case shift control 

bezel to the floor panel bracket and shift bracket.
3. Wiring harness from the transfer case shift control 

bezel.
• Raise and support the vehicle.

4. Shift lever end from the transfer case linkage rod.
5. Four bolts securing the transfer case shift control to 

the floor panel bracket.

0  Install or Connect (Figures 1, 2, 4, and 5)

1. Four bolts securing the transfer case shift control to 
the floor panel bracket.

Tighten

N.m•T ra n s fe r case control bolts to 11 
(97 Ib. in.).

2. Shift lever end to the transfer case linkage rod.
• Lower the vehicle.

3. Wiring harness to the transfer case shift control 
bezel.

4. Four screws securing the transfer case shift control 
bezel to the floor panel bracket and shift bracket.

• Use the locator pin on the transfer case shift 
control bezel to aid in positioning the bezel onto 
the brackets.

Tighten

•Transfer case shift control bezel screws to 2 
N-m (18 Ib. in.).

5. Shift knob to the transfer case shift lever.

TRANSFER CASE RELAY 
REPLACEMENT

0 Remove or Disconnect (Figure 6)

1. Wiring harness from the transfer case relay.
• The relay is mounted to the cowl, under the 

hood.
2. One screw scuring the transfer case relay to the 

cowl.



0  Install or Connect (Figure 6)

1. One screw scuring the transfer case relay to the 
cowl.

2. Wiring harness to the transfer case relay.

^  Tighten

• Transfer case relay screw to 6 N-m (53 Ib. in.).
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0  Remove or Disconnect (Figures 7 and 8)

1. Strap securing the vent hose to the wiring harness.
2. Nut securing the vent hose and clip to the trans

mission stud.

Figure 8—Vent Hose Routing 
(Manual Transmission)

3. Clip securing the vent hose to the transfer case 
vent pipe.

0  Install or Connect (Figures 7 and 8)

1. Clip securing the vent hose to the transfer case 
vent pipe.

2. Nut securing the vent hose and clip to the trans
mission stud.

• Vent hose clip nut to 6 N.m (53 Ib. in.).
3. Strap securing the vent hose to the wiring harness.
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Tools Required:

J 29162 Rear Output Shaft Seal installer 
(NV241and NV243 Transfer Cases)

J 37668-A Output Shaft Seal Installer (4401 and 
4470 Transfer Cases)

0  Remove or Disconnect (Figures 9 through 11)

• This procedure applies to front and rear output 
shaft seal replacement.

• Raise and support the vehicle.
1. Front or rear propeller shaft.
2. Propeller shaft yoke nut and flat washers (not used 

at rear on some models).
3. Propeller shaft yoke.
4. Transfer case shield. Refer to “Transfer Case 

Shield Replacement” in this section.
5. Seal.

• Remove the seal with a screwdriver. Do not 
damage the sealing bore when removing the 
seal.



Figure 9—NV241 Transfer Case Yoke, Nut, and 
Washers

Figure 10—4401 and 4470 Transfer Case 
Components

A. Lubricate the seal lips with ATF or petroleum 
jelly.

B. Install the seal using the proper tool (Figure 11).
C. NV241and NV243 transfer case (all vehicles 

except K30 with dual rear wheels): Use J 29162 
for front seal and rear seal.

D. 4401 and 4470 transfer cases (K30 with dual 
rear wheels): Use J 37668-A.

2. Transfer case shield. Refer to “Transfer Case
Shield Replacement” in this section.

3. Propeller shaft yoke.
4. Flat washers and nut (if used).

^  Tighten

• NV241 and NV243 propeller shaft yoke nuts to 
149 N-m (110 Ib. ft.).

Figure 11—Installing the Output Shaft Oil Seal

• 4401 and 4470 propeller shaft yoke (front nuts) 
to 225 N.m (165 Ib. ft.).

• 4401 and 4470 propeller shaft yoke (rear nuts) 
to 170 N-m (125 Ib. ft.).

5. Propeller shaft.
• Check the transfer case lubricant level and add 

oil if necessary. Refer to “Specifications” in this 
section.

• Lower the vehicle.
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Tool Required:
J 29162 Rear Output Shaft Seal Installer

0  Remove or Disconnect (Figures 12 through 14)

® Raise and support the vehicle.
1. Rear propeller shaft and yoke.
2. Four bolts securing the rear extension housing to 

the rear retainer housing.
3. Rear extension housing from the rear retainer 

housing.
• Tap the extension housing with a rubber mallet 

to free housing from sealant.
4. Snap ring.
5. Five bolts securing the rear retainer housing to the 

transfer case.
6. Rear retainer housing.
7. Seal.

® Remove with a screwdriver. Do not to damage 
the sealing bore when removing the seal.

M  Clean
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Figure 12—NV241 and NV243 Transfer Case Rear 
Extension Housing

Bearing Snap Ring 

Install or Connect (Figures 12 through 14)

1. Rear retainer housing.
A. Make sure the gasket surfaces are clean and 

free of grease and oil.
B. Apply RTV sealer GM P/N 12345739 to the rear 

retainer housing sealing surfaces.
2. Secure the rear retainer housing to the transfer 

case with five bolts.
•Apply GM P/N 12345382 or equivalent to the 

threads of the bolts.

Tighten

•R e a r  reta iner housing bolts to 40 N.m  
(30 Ib. ft.).

3. Snap ring.

Retainer Housing

4. Rear extension housing to the transfer case.
A. Make sure the gasket surfaces are clean and 

free of grease and oil.
B. Apply RTV sealer GM P/N 12345739 to the rear 

extension housing sealing surfaces.
5. Four bolts securing the rear extension housing to 

the rear retainer housing.
•Apply GM P/N 12345382 or equivalent to the 

threads of the bolts.

Tighten

• Rear extension housing bolts to 31 N-m 
(23 Ib. ft.).

6. Seal.
A. Lubricate the seal lips with ATF or petroleum 

jelly.
B. Install using J 29162 (Figure 9).

7. Rear propeller shaft and yoke.
• Check the transfer case lubricant level and add 

oil if necessary. Refer to “Specifications” in this 
section.

• Lower the vehicle.

TRANSFER CASE 
REPLACEMENT

E3 Remove or Disconnect (Figures 15 through 17)

1. Negative battery cable. Refer to SECTION 6D1.
• Raise and support the vehicle.

2. Transfer case shield. Refer to “Transfer Case 
Shield Replacement” in this section.

• Drain the oil from the transfer case. Refer to 
“Transfer Case Oil Replacement” in this 
section.

3. Front propeller shaft. Refer to SECTION 4A.
4. Rear propeller shaft. Refer to SECTION 4A.
5. Vent hose from the transfer case. Refer to “Vent 

Hose Replacement” in this section.



6. Electrical connectors and wiring harness from the 
transfer case.

7. Transfer case shift linkage at the transfer case. 
Refer to “Tranfer Case Shift Linkage Adjustment” 
in this section.

• Support the transfer case with a jack.
8. Bolts securing the transfer case to the transmission 

or to the transmission adaptor.
9. Gasket.

[•»V| Install or Connect (Figures 15 through 17)

1. New gasket to the transmission. Use gasket sealer 
to hold it in place.

2. Transfer case to the transmission or transmission
adaptor.

3. Bolts securing the transfer case to the transmission 
or to the transmission adaptor.

Figure 15—Automatic Transmission Adapter to 
Transfer case

Figure 17—Manual Transmission to Transfer Case 

|^ J  Tighten

• Bolts securing the transfer case to the transmission 
or to the transmission adaptor to 45 N.m (33 Ib. ft.).

• Remove the jack from the transfer case.
4. Transfer case shift linkage at the transfer case. 

Refer to “Transfer Case Linkage Adjustment” in 
this section.

5. Electrical connectors and wiring harness to the 
transfer case with new straps.

6. Vent hose to the transfer case. Refer to “Vent Hose 
Replacement” in this section.

7. Rear propeller shaft. Refer to SECTION 4A.
8. Front propeller shaft. Refer to SECTION 4A.
9. Transfer case shield. Refer to “Tranfer Case Shield 

Replacement” in this section.
• Check the transfer case lubricant level and add 

oil if necessary. Refer to “Specifications” in this 
section.

• Lower the vehicle.
10. Negative battery cable. Refer to SECTION 6D1.

TRANSFER CASE ADAPTER 
REPLACEMENT (AUTOMATIC 

TRANSMISSIONS)

}+•»[ Remove or Disconnect (Figures 15 and 16)

1. T ran sfer case . R efer to “ T ran sfer C ase  
Replacement” in this section.

2. Bolts securing the adapter to the transmission.
• Raise the rear of the transmission slightly.

3. Adapter from the transmission.
4. Seal.

E  Install or Connect (Figures 15 and 16)

1. Seal.
2. Adapter to the transmission.
3. Bolts securing the adapter to the transmission.



> Adapter bolts to 45 N.m (33 Ib. ft.).
• Lower the rear of the transmission.

4. Transfer  case. Refer  to “ Transfer  Case 
Replacement” in this section.

SPECIFICATIONS
FASTEN ER  TIGHTENING S P E C IF IC A T IO N S

Item N«m Lb. Ft. Lb. In,
Adapter to Transfer Case Bolts (Automatic Trans.)...........,......... . .............. 45 33 _
Adapter to Transmission Bolts (Automatic Trans.)......... .............. ................... 45 33 —
Drain and Fill Plugs (4401 and 4470).................... ........... .............. 25 18 _
Drain and Fill Plugs (NV241 and NV243)................ ......................... .............. 47 35 _
Front Propeller Shaft Yoke Nut (4401 and 4470).......... ................................. 225 165 —
Propeller Shaft Yoke Nut (NV241 and NV243)...... ......................................... 149 110 _
Rear Extension Housing Bolts (NV241 and NV243)....................................... 31 23 —
Rear Propeller Shaft Yoke Nut (4401 and 4470)........................... . ............. 170 125 —
Rear Retainer Housing Bolts (NV241 and NV243)........................... ............. 40 30 —
Speed Sensor (NV241 and NV243)...................................... ................... 31 23 —
Transfer Case Control to the Floor Bolts.... ...................................... 11 _ 97
Transfer Case Relay Screws......... ................................ .................................. 6 _ 53
Transfer Case Shield Bolts and Nuts.... .......................................................... 35 26 —
Transfer Case Shift Control Bezel Screws.............................. . .............. 2 — 18
Transfer Case to Transmission Bolts (Manual Trans.)........... . ............. 45 33 _

Vent Hose Clip Nut......... ................... ......................................... . 0 _ 53

LU B R IC A T IO N  S P E C IF IC A T IO N S
Capacity (NV241 and NV243)............................................ ............... ................. 2.13L (4.5 pts.)
Capacity (4401 and 4470).................................................................................... 3.1 L (3.3 qts.)
Type Recommended.............................................................................................  Dexron®lil Automatic Transmission Fluid

T2148

SPECIAL TOOLS

1 / 3 i
J 291622 ED J 29162

3„ J 37668- A

1. FRONT OUTPUT SHAFT SEAL INSTALLER 
(HP 241 TRANSFER CASE)

2. REAR OUTPUT SHAFT SEAL INSTALLER 
(NP 241 TRANSFER CASE)

3. OUTPUT SHAFT SEAL INSTALLER 
(BW 4401 AND 4470 TRANSFER CASE)
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SECTION 7D1A

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 and 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.

NOTICE: Always use the correct fastener In the correct location. When you replace a fastener, use ONLY 
the exact part number for that application. General Motors will call out those fasteners that require a 
replacement after removal. General Motors will also call out the fasteners that require thread lockers or 
thread sealant. UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or 
other corrosion inhibitors) on threaded fasteners or fastener Joint Interfaces. Generally, such coatings 
adversely affect the fastener torque and Joint clamping force, and may damage the fastener. When you 
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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GENERAL DESCRIPTION

The New Venture Gear Model NV243 is option on 
models with four wheel drive. Internally, the Model
NV243 transfer case is identical to the Model NV241 
transfer case. Externally, however, the NV243 transfer 
case is unlike most other transfer cases in that it is 
electronically actuated.

The lubrication, front drive overhaul, and transfer case' 
assembly and reassemble procedures for the Model 
NV243 transfer case are the same as for the four-wheel 
drive K-Truck with the Model NV241 transfer case.

The four-wheel drive system, operation, and power- 
flow description for the electronic-shift K-Truck are the 
same for the mechanical-shift K-Truck. The electron- 
ic-shift controls and electrical diagnosis of the Model 
NV243 transfer case are covered in this section.

c s h
The Model NV243 transfer case has an electric shift 

motor attached to the transfer case in the area where
the shift lever is mounted (Figure 1).

TRANSFER CASE CONTROL 
MODULE (T C C M ) '

A Transfer Case Control Module (TCCM) (Figure 2) 
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 
ihrou;^ 7CCV.

_ i f ™ ©
On vehicles equipped with the Model NV243 transfer 

case, there is no transfer case selector lever inside the 
vehicle. The operator selects 2HI, 4HI or 4LO by push
ing one of three switches mounted on the instrument 
panel (Figure 3). During normal driving the transfer case
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Is in the 2HI mode. When the transfer case is in 2HI 
both the 4HI and 4LO switch circuits are open, and both 
lights are off. When four-wheel drive has been selected, 
the four-wheel drive indicator lamp on the switch turns 
on when the front axle has engaged. The lamp will blink 
while the front axle is engaging. This is normal.

Mode Shifts 
Mode shifts are shifts from:
• 2HI to 4HI
• 4HI to 2HI

A mode shift can be accomplished in any gear posi
tion and at any vehicle speed.
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If the system is in 2H!, the operator can shift into 4HI
merely by pressing and releasing the 4HI selector 
switch. The 4Hi status lamp flashes whenever a 2H1 or
4H1 shift i s initiated and continues to flash until the 
TCCM completes the shift. After the shift into 4HI is
accomplished, the 4H1 status lamp remains lit to indi
cate that the system is in 4H1.

Note that there is a difference between when the 
TCCM completes the shift and when the vehicle is truly 
in four wheel drive. The transfer case can be shifted 
into 4HI and the front axle may not be engaged. In this 
case, the 4H1 status lamp will flash until the axle 
becomes engaged. During periods of cold weather, (be
low 10 degrees Fahrenheit, -12 degrees Celsius) front 
axle shift engagement can take several seconds to min
utes longer. Vehicles in cold weather with extreme 
extended front axle shift times should have the front 
axle gear lube replaced with a synthetic gear lube fluid 
(75W-90).

The operator can shift from 4HI back to 2HI by press
ing the 2HI selector switch. The 2HI status lamp flashes 
until the shift to 2Hl is complete, and remains on once 
the shift is complete.

Range Shifts
Range shifts are shifts between the HI and LO rang

es, from:
• 2HI to 4LO
• 4HI to 4LO
® 4LO to 4HI
• 4LO to 2Hl

A range shift can only be made with the automatic 
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.

Whenever a shift into 4LO is initiated, the 4LO status 
lamp flashes and continues to flash until the TCCM 
completes the shift (or until 30 seconds elapses). The 
4LO 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.

TCCM INPUTS AND O U T P U T S
The TCCM receives inputs, processes them, and then 

issues the proper outputs.

T C C M  Inputs
The TCCM receives input signals from the following 

sources:
® Transfer case selector switches on the instrument

panel,
• N3BU 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.
• 4 channels of the encoder signals within the elec- 

tric-shift motor which provides actual mode and
range information signals.

• Diagnostic enable at the DLC pin D3.
• Front axle signal indicating the status of the axle.
® Power (+ 12 volts for the module and motor sup

plies).
• Ground for the module, motor, and encoder.

TCCM Outputs 
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.
® Diagnostic trouble codes (DTC) which are output 

via the selector switch status lamps.
® Encoder power (+ 8 volts) for the encoder.

2HS TO 4HI Selector Switch Inputs 
When the transfer case is in 2HI and the operator 

presses the 4HI selector switch, the 4HS contacts of the 
selector switch close, connecting circuits 39 and 1564, 
and furnishing 12-volts to pin C5 of the TCCM connec
tor. The 12-volt signal at pin C5 commands the TCCM 
to signal the electric-shift motor to shift into 4HS. The 
contacts return to the open position as soon as the 
switch is released.

4Hl TO 2HI Selector Switch Inputs 
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 900 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 2HS. Again, the con
tacts return to the open position as soon as the switch 
is released.

2HI or 4HI to 4LO Selector Switch inputs 
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 to 
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 switch 
informs the TCCM that the vehicle automatic transmis
sion is in either:

® Park
® Neutral
• One of the drive positions

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 pulled 
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 0-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 the automatic transmission is neither in park 
or neutral.

Clutch Safety Switch inputs
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 clutch 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 low 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 0-volt signal at pin D2 at all 
times.

Vehicle Speed Input
The vehicle speed sensor calibrator module informs 

the TCCM about the speed of the vehicle in miles per

EN C O D ER  C H A N N E L  S IG N A L S
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hour. Such information is essential to inform the TCCM 
to prohibit range shifts at speeds above 3 mph.

The vehicle speed sensor (VSS) is a variable-reluc- 
tance magnetic sensing device that converts tone wheel 
rotation into a frequency and voltage output proportional 
to the vehicle speed. The frequency and voltage signal 
is sent to the VSS calibrator module (VCM) which con
verts the speed sensor output into a useful pulse signal.

The VSS calibrator module then pulses circuit 817 to 
ground at a rate of 4000 pulses per mile. Whenever the 
VSS calibrator module grounds circuit 8457, the voltage 
at TCCM connector pin D8 returns to 5 volts. The 
TCCM reads the 4000 pulses-per-m ile (1.11 Hz 
per mph) signal to determine vehicle speed.

Encoder Inputs
The encoder converts a shaft position, representing a 

mode of range selection, into electrical signals for use 
by the TCCM. By interpreting the four channels (P, A, B, 
C) of the encoder, the transfer case control module can 
detect what position the transfer case is in (2H, 4H, 4L, 
or in transition between two gears).

A schematic of the encoder is shown in Figure 5. 
Four hall effect sensors of the encoder are used for 
channels (A, B, C, and P). These sensors provide a 
path to the ground when a magnet passes over them. 
The final part is a magnetic ring assembly. This assem
bly, which rotates about the center point, turns the hall 
effect sensors on when magnetic north is positioned 
over the sensors. The voltage that the module senses 
on its input line for that particular channel is then pulled 
down from 5 volts to 0 volts. By reading which channels 
have been pulled down, the module can interpret the 
location of the magnetic ring assembly, which can then 
be related to the transfer case shift position. Figure 6 
shows the encoder channel interpretation table.
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Figure 6— Diagnostic Trouble Code Condition

Diagnostic Enable Input
When the DLC pin D3 is connected to a good ground 

while the ignition is on, the diagnostic routine of the 
TCCM is activated. When the diagnostics routine is acti
vated, the transfer case selector switch status lamps 
flash the diagnostic codes.

Memory Power
Trouble code memory power is protected by a 20-amp 

T-case fuse. Memory power is supplied to TCCM con
nector pin C6 through circuit 1640.

System Power/10 Amp Gauges Fuse
Operating power is controlled by the ignition switch 

and is protected by a 10-amp gauges fuse. System 
power is supplied to TCCM connector pin C8 through 
circuit 39. The system power will shut down if either the 
20-amp T-case fuse or the 10-amp gauges fuse are 
removed or open (Figure 6).

25 Amp 4WD Fuse
The 25 amp 4WD fuse supplies voltage to the transfer 

case switch when the ignition is on. When the transfer 
case switch pins A and C are connected from switch 
positioning, voltage will go to the front axle switch and 
the front axle actuator.

20 Amp T-Case Fuse
The 20 amp T-case fuse supplies ignition voltage to 

TCCM connector pins D14 and D15. This voltage con
trols the electric-shift motor circuit.

System Ground 
System ground is supplied to TCCM connector pin 

C10 through circuit 150. Circuit 150 is connected to the

bus bar ground located on the left side of the steering 
column support.

Electric-Shift Motor Outputs
The TCCM provides the output for the electric shift 

motor.
• Motor control is achieved by energizing one of the 

two motor control 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 relay is de-ener
gized. The TCCM operates the motor in the reverse 
direction by energizing the second relay while the first 
relay is de-energized.

• Motor power to actuate the motor drive relays is 
input at TCCM connector pins D14 and D15. This 
power is supplied by through the 20-amp T-case 
fuse.

• Motor ground is input at TCCM connector pins D12 
and D13 to provide the return 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. Additionally, 
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 diagnostic trouble codes (DTCs).

DIAGNOSIS OF THE ELECTRONIC 
SHIFT TRANSFER CASE

IN T E R N A L  D IA G N O S T IC  
C H E C K S

To ensure proper and safe shifting, the TCCM per
forms the following constant run-time diagnostics:

RAMIROM 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 determines if RAM contains the 

same data memory as it did when the ignition was last 
turned off. This test determines if the RAM standby 
power supply to the TCCM has been interrupted, clear
ing the DTCs from the memory. If this check fails, the 
stored DTCs 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 checks the 

encoder signal to verify that the transfer case is in 
either 2HI, 4HI, or 4LO.

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 
incremented by four. After the counter reaches 32, 
DTC 2 (Encoder Fault) is outputted 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 noise, 
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 1640
— Ground circuit 150
— Circuit 1552
— Circuit 1553
— Associated connections

• An open or short within the motor itself
• One of the motor relays not energizing or de-ener-

gizing

Relay Voltage Checks 
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
To request the transfer case selector switch status 

lamps to flash and indicate the DTC, perform the follow
ing sequence:

m  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 diagnostic flow chart for the 
suspected fault.

3. Make repairs to correct the DTC and/or other faults.
4. Clear the TCCM code memory.
5. Cycle the vehicle ignition on and off five times to 

clear DTC 1.
6. Repeat the functional test.

READING DIAGNOSTIC 
TROUBLE CODES (DTCs)

To cause the transfer case switch status lamps to 
flash and indicate the DTCs:

1. Install a jumper wire between the diagnostic pigtail 
and a good ground.

2. Turn the ignition switch to the “RUN” position.
3. Wait approximately three seconds.
4. Observe the status lamps.
The transfer case status lamps flash to indicate the 

stored DTCs. If only one DTC is stored in the memory, 
that code flashes repeatedly with an approximately 
three-second delay between flash sequences. If more 
than one DTC is stored, the first DTC flashes once, 
then an approximately three-second delay occurs, then 
the next code is flashed. Such sequences continue until 
the jumper wire is disconnected.

Reading Status Lamp Flashes
When reading DTCs the number of status lamp flash

es will indicate the DTC number. The DTC number of 
status lamp flashes, and DTC conditions, are shown in 
Figure 6.

CLEARING DIAGNOSTIC  
TROUBLE CODES (DTCs)

To clear the TCCM DTC memory, proceed as follows:
1. Turn the ignition “OFF”.
2. Remove the 20-amp T-case fuse.
3. Wait at least 2 minutes and 30 seconds then 

replace the fuse.
4. Cycle the ignition “ON” and “OFF” five times.

Important

•The DTCs do not clear if the 20-amp T-case 
fuse is not removed for at least 2 minutes and 
30 seconds.

DTC number 1 continues to occur until the ignition is 
cycled five times.

D IA G N O S IS  C H A R T S
Use the following charts to aid in the diagnosis of the 

electrical and electronic systems of the NV243 transfer 
case.



Electronic Transfer Case Diagnostic System Cheek
Step Action Yes No

1
1. Turn the ignition switch to the ON position and note the status lamps.
2. Do all status lamps turn ON for the one second power up?

Go to Step
3

Go to St 
2

2 Did any of the status lamps turn on for the power up test? Go to Table 
C

Go to Table 
B

3 Do the status lamps turn on and indicate a transfer case position? Go to Step 
5

Go to Step 
4

4 Do the status lamps flash on and off more than once? Go to Table
A

Go to Table
C

5 Is the transfer case stuck in 4 LO? Go to Table 
G

Go to Step
6

6
1. Shift the transfer case to 2 HI or 4 HI.
2. Attempt to shift the transfer case between 2 HI and 4 HI.
3. Does the transfer case perform mode shifts?

Go to Step
9

Go to Step 
7

7
1. Move the vehicle 5 feet.
2. Attempt to shift the transfer case from 2 HI to 4 HI and back.
3. Does the transfer case perform mode shifts from 2 HI to 4 HI and back?

Go to Step 
8

Go to Table
E

8 Does a binding or hard shift condition exist?
Go >.: 

Mechanical 
Diagnosis

Go to St"-r; 
1

9 Do the status lamps indicate more than one position at a time? Go to Table 
D

Go to Step 
10

10

1. Apply the parking brake.
2. Make sure the automatic transmission is in the PARK position or the 

manual transmission is in first gear.
3. Turn the ignition switch to the ON position.
4. Attempt to shift the transfer case into 4 LO.
5. Does the 4 LO status lamp flash for 30 seconds?

Go to Step
12

Go to Step 
11

11 Does the transfer case perform a range shift to 4 LO? Go to Table 
H

Go to Ta
F

12

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 
pedal. If the vehicle is equipped with an automatic transmission, move the 
shift lever to the Neutral position.

3. Does the transfer case perform a range shift to 4 LO?

Go to Step
13

Go to Tabis 
F

13

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 
shift lever to the Park position.

3. Prepare a jumper wire to a good ground.
4. install the grounded jumper wire to DLC pin 13.
5. Turn the ignition switch to the ON position.
6. Are any DTCs present?

Go to the 
appropriate 
DTC table

System OK



Table A - Status Lasups Flash

Note: When measurements are requested, use J 39200 DVM. When a check for proper connection is requested, 
Refer to “Intermittents and Poor Connection^’ in SECTION 8A.

Step Action Yes N©

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

Go to Diag
nostic 

System 
Check

2

1. Prepare a jumper wire to a good ground.
2. Install the grounded jumper wire to DLC pin 13.
3. Turn the ignition switch to the ON position.
4. Note if any DTCs flash.
5. Did any DTCs flash?

Go to the 
appropriate 
DTC table

Go to Step
3

3 1. Check for proper connections at the TCCM harness connector.
2. Is the TCCM harness connector damaged or corroded?

Go to Step
4

Go to Step
5

4

1. Repair the connection as needed. Refer to “Wiring R e p a i r ” in 
SECTION 8A.

2. Reconnect all system components.
3. Is the connection repair completed?

Go to Diag
nostic 

System 
Check

—

5
1. Replace the TCCM. Refer to “TCCM Replacement’ in this section.
2. Reconnect all system components.
3. Is the replacement complete?

Go to Diag
nostic 

System 
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 Connections(’ in SECTION 8A.

Step Action Yes No

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

Go to Diag
nostic 

System 
Check

2
1. Check the condition of the 10-amp Gauges fuse.
2. Is the 10-amp Gauges fuse open?

Go to Step 
3

Go to Step 
5

3

1. Replace the Gauges fuse.
2. Turn the ignition switch to the ON position.
3. Check the operation of the TCCM.
4. Recheck the 10-amp Gauges fuse.
5. Is the 10-amp Gauges fuse open?

Go to Step 
4

Go to Diag
nostic 

System 
Check

4

1. Repair the short to ground condition in CKT 39. Refer to “Wirinct Repair” 
in SECTION 8A.

2. Replace the Gauges fuse.
3. Is the circuit repair complete?

Go to Diag
nostic 

System 
Check

—

5
1. Check the condition of the 20-amp T-case fuse.
2. Is the 20-amp T-case fuse open?

Go to Step 
6

Go to Step 
8

6

1. Replace the T-case fuse.
2. Turn the ignition switch to the ON position.
3. Check the operation of the TCCM.
4. Recheck the 20-amp T-case fuse.
5. Is the 20-amp T-case fuse open?

Go to Step 
7

Go to Diag
nostic 

System 
Check

7

1. Repair the short to ground condition in CKT 1640. Refer to “Wiring 
Repair in SECTION 8A.

2. Replace the T-case fuse.
3. Is the circuit repair complete?

Go to Diag
nostic 

System 
Check

—

8
1. Disconnect the TCCM harness connector.
2. Check for proper connections at the TCCM harness connector.
3. Is the TCCM harness connector damaged or corroded?

Go to Step 
9

Go to Step 
10

9

1. Repair the TCCM harness connector as needed. Refer to “Wiring Repaid 
in SECTION 8A.

2. Reconnect all system components.
3. Is the TCCM connector repair completed?

Go to Diag
nostic 

System 4 
Check 1

—

10
1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM harness connector terminal C6.
3. Does the DVM display battery voltage?

Go to Step 
12

Go to Step 
11

11

1. Repair the open circuit condition in CKT 1640. Refer to “Wiring Repair" in 
SECTION 8A.

2. Reconnect all system components.
3. Is the repair to CKT 1640 completed?

Go to Diag
nostic 

System 
Check

~~

12
1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM harness connector terminal C8.
3. Does the DVM display battery voltage?

Go to Step 
14

Go to Step 
13



Table B - Status Lamps Did Not Turn On fo r 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.

Step Action Yes No

13

1. Repair the open circuit condition in CKT 39 between the Gauges fuse and 
the TCCM. Refer to “Wiring Repaid in SECTION 8A.

2. Reconnect all system components.
3. Is the repair to CKT 39 completed?

Go to Diag
nostic 

System 
Check

—

14

1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM harness connector terminals C11, C12, 

and C14.
3. Does the DVM display battery voltage at each terminal?

Go to Step 
15

Go to Step 
18

15

1. Turn the ignition switch to the OFF position.
2. Measure the resistance between TCCM harness connector terminals C10 

and D10 to a known good ground.
3. Is the resistance more than 2 ohms?

Go to Step 
16

Go to Step 
17

16

1. Repair the open circuit condition or high resistance condition in CKT 150. 
Refer to “Wiring Repair"’ in SECTION 8A.

2. Reconnect all system components.
3. Is the repair to CKT 150 completed?

Go to Diag
nostic 

System 
Check

—

17

1. Check all system connections.
2. Replace the TCCM. Refer to “TCCM Replacement" in this section.
3. Reconnect all system components.
4. Is the repair to CKT 39 completed?

Go to Diag
nostic 

System 
Check

—

18
1. Disconnect the status lamp switch harness connector.
2. Check for proper connections at the status lamp harness connector.
3. Is the status lamp harness connector damaged or corroded?

Go to Step 
19

Go to Step 
20

19

1. Repair the status lamp harness connector as needed. Refer to “Wiring 
Repair in SECTION 8A.

2. Reconnect all system components.
3. Is the repair to the status lamp harness connector completed?

Go to Diag
nostic 

System 
Check

—

20
1. Turn the ignition switch to the ON position.
2. Measure the voltage at status lamp harness connector terminal C.
3. Does the DVM display battery voltage?

Go to Step 
21

Go to Step 
22

21

1. Replace the status lamp switch. Refer to “Status Lamp Switch 
Replacement” in this section.

2. Reconnect all system components.
3. Is the replacement completed?

Go to Diag
nostic 

System 
Check

—

22

1. Repair the open circuit condition in CKT 39. Refer to “Wiring Repair” in 
SECTION 8A.

2. Reconnect all system components.
3. Is the repair to CKT 39 completed?

Go to Diag
nostic 

System 
Check

—

T3526
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Table C - 1 or 2 Status Lamps Faff to Illuminate Dyrlng 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.

Step Action No

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

Go to Du 
nostic 

System 
Check

2

1. Prepare a jumper wire to a good ground.
2. Install the grounded jumper wire to DLC pin 13.
3. Turn the ignition switch to the ON position.
4. Note if any DTCs flash.
5. Did any DTCs flash?

Go to the 
appropriate 
DTC table

Go to S to
3

3
1. Disconnect the TCCM harness connector.
2. Check for proper connections at the TCCM harness connector.
3. Is the TCCM harness connector damaged or corroded?

Go to Step
4

Go to Ste£
5

4

1. Repair the connection as needed. Refer to “Wiring Repair” in 
SECTION 8A.

2. Reconnect all system components.
3. Is the connection repair completed?

Go to Diag
nostic 

System 
Check

_

5

1. Turn the ignition switch to the ON position.
2. Measure the voltaqe at TCCM harness connector terminals C11, C12, 

and C14.
3. Turn the ignition switch to the OFF position.
4. Did the DVM display battery voltage at each terminal?

Go to Step
6

Go to Step
9 -

i

1. Disconnect the status lamp switch harness connector.
2. Turn the ignition switch to the ON position.
3. Measure the voltage at status lamp switch harness connector terminals A, 

H, and G.
4. Turn the ignition switch to the OFF position.
5. Did the DVM display one volt or more at each terminal?

Go to Step 7 Go to Step
8

7

1. Repair the short to voltage condition in CKT 901, CKT 1566, and 
CKT 1565 as needed. Refer to “Wiring Repair” in SECTION 8A.

2. Reconnect all system components.
3. Is the connection repair completed?

Go to Diag
nostic 

System 
Check

_

8
1. Replace the TCCM. Refer to TCCM Replacement
2. Reconnect all system components.
3. Is the replacement complete?

Go to Diag
nostic 

System 
Check

—

i

1. Disconnect the status lamp switch harness connector.
2. Check for proper connections at the status lamp switch harness connec

tor.
3. Is the status lamp switch harness connector damaged or corroded?

Go to Step 
10

Go to Step
11

10

1. Repair the connection as needed. Refer to “Wiring Repair” in 
SECTION 8A.

2. Reconnect all system components.
3. Is the connection repair completed?

Go to Diag
nostic 

System 
Check

_



Table C -1  or 2 Status Lamps Fail to Illum inate During 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 Connectionsf in SECTION 8A.

Step Action Yes No

11

1. Measure resistance in the following circuits:
• CKT 901 from the status lamp harness connector terminal A to TCCM 

harness connector terminal C11.
• CKT 1566 from the status lamp harness connector terminal H to TCCM 

harness connector terminal C12.
• 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 ohm?

Go to Step 
12

Go to Step 
13

12

1. Repair the open condition or high resistance condition in CKT 901, 
CKT 1566, and CKT 1565 as needed. Refer to “Wiring Repair” in 
SECTION 8A.

2. Reconnect all system components.
3. Is the connection repair completed?

Go to Diag
nostic 

System 
Check

—

13

1. Replace the status lamp switch. Refer to “Status Lamp Switch 
Replacement’ in this section.

2. Reconnect all system components.
3. Is the replacement complete?

Go to Diag
nostic 

System 
Check

—

T3527

Table D - More than 1 Status Lamp Stays On

Note: When a check for proper connection is requested, Refer to “Intermittents and Poor Connectionsf in 
SECTION 8A.

Step Action Yes No

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

Go to Diag
nostic 

System 
Check

2

1. Disconnect the TCCM harness connector..
2. Turn the ignition switch to the ON position.
3. Observe the status lamps.
4. Turn the ignition switch to the OFF position.
5. Did any status lamps turn ON?

Go to Step 
3

Go to Step 
4

3

1. Repair the short to ground condition in CKT 901, CKT 1565, and 
CKT 1566 depending on which status lamp turns on. Refer to “Wiring 
Repair” in SECTION 8A.

2. Reconnect all system components.
3. Is the connection repair completed?

Go to Diag
nostic 

System 
Check

—

4
1. Replace the TCCM. Refer to “TCCM Replacement’ in this section.
2. Reconnect all system components.
3. Is the replacement complete?

Go to Diag
nostic 

System 
Check

—



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 connection is requested, 
Refer to “Intermittents and Poor ConnectionsV in SECTION 8A.

Step Action Yes No

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

Go to Diag
nostic 

System 
Check

2

1. Prepare a jumper wire to a good ground.
2. Install the grounded jumper wire to DLC pin 13.
3. Turn the ignition switch to the ON position.
4. Note if any DTCs flash.
5. Turn the ignition switch to the OFF position.
6. Did any DTCs flash?

Go to the 
appropriate 
DTC table

Go to Step 
3

3

1. Turn the ignition switch to the ON position.
2. Move the vehicle 5 feet.
3. Try to shift the transfer case between 2 HI and 4 HI.
4. Turn the ignition switch to the OFF position.
5. Does the transfer case shift?

Go to Diag
nostic 

System 
Check

Go to Step 
4

4
1. Disconnect the TCCM harness connector.
2. Check for proper connections at the TCCM harness connector.
3. Is the TCCM harness connector damaged or corroded?

Go to Step 
5

Go to Step 
6

5

1. Repair the connection as needed. Refer to “Wiring Repaid’ in 
SECTION 8A.

2. Reconnect all system components.
3. Is the connection repair completed?

Go to Diag
nostic 

System 
Check

—

6

1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM harness connector terminal C4.
3. Measure the voltage at TCCM harness connector terminal C5.
4. Turn the ignition switch to the OFF position.
5. Did the DVM display battery voltage at each terminal?

Go to Step 
7

Go to Step 
8

7

1. Repair the short to voltage condition in CKT 900, CKT 1564, and/or inside 
the status lamp switch as needed. Refer to “Wiring Repair•” in 
SECTION 8A.

2. Reconnect all system components.
3. Is the short to voltage repair completed?

Go to Diag
nostic 

System 
Check

—

8

1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM harness connector terminal C4 and C5 

with the 2 HI and 4 HI switch depressed.
3. Turn the ignition switch to the OFF position.
4. Did the DVM display battery voltage at each terminal when the switch 

was depressed?

Go to Step 
9

Go to Step 
12

9

1. Measure the resistance at TCCM harness connector terminals C10, D10, 
D12, and D13 to a known good ground.

2. Did the DVM display a resistance value greater than 2 ohms for any 
circuit?

Go to Step 
10

Go to Step 
11



Table E - Transfer Case ¥M l Mot Perform a Siod© S hift

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 fe§ No

10

1. Repair the open or high resistance condition in CKT 150. Refer to “ W i r i n g  
R e p a i r  in SECTION 8A.

2. Reconnect all system components.
3. Is the repair to CKT 150 completed?

Go to Diag
nostic 

System 
Check

—

11
1. Replace the TCCM. Refer to T C C M  R e p l a c e m e n t
2. Reconnect all system components.
3. Is the replacement complete?

Go to Diag
nostic 

System 
Check

—

12

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 
terminal D to TCCM harness connector terminal C5.

3. Did the DVM display a resistance value greater than one ohm for either 
circuit?

Go to Step
13

Go to Step 
14

13

1. Repair the open or high resistance condition in CKT 900 and/or 
CKT 1564. Refer to “ W i r i n g  R e p a i r  in SECTION 8A.

2. Reconnect all system components.
3. Is the repair to CKT 900 and/or CKT 1564 completed?

Go to Diag
nostic 

System 
Check

—

14

1. Replace the status lamp switch. Refer to “ S t a t u s  L a m p  S w i t c h  
R e p l a c e m e n t  in this section.

2. Reconnect ail system components.
3. Is the replacement complete?

Go to Diag
nostic 

System 
Check

—
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Table F - Transfer Case W ill Not Perform  a Range S hift

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 Connection^’ in SECTION 8A.

Step Action Yes* Ke

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

Go to Diag
nostic ~ 

System 
Check

2

1. Prepare a jumper wire to a good ground.
2. Install the grounded jumper wire to DLC pin 13.
3. Turn the ignition switch to the ON position.
4. Note if any DTCs flash.
5. Turn the ignition switch to the OFF position.
6. Did any DTCs flash?

Go to the 
appropriate 
DTC table

Go to Step 
3

3

1. Turn the ignition switch to the ON position.
2. Move the vehicle 5 feet.
3. Try to shift the transfer case into 4 LO.
4. Does the transfer case shift?

Go to Diag
nostic 

System 
Check

Go to Step
4

4

1. Remove the ground from the diagnostic connector.
2. Again, try to shift the transfer case to 4 LO.
3. Turn the ignition switch to the OFF position.
4. Does the 4 LO status lamp flash for 30 seconds?

Go to Step
5

Go to Step 
6

5

1. Check for an open circuit condition in CKT 1559 and repair as needed. 
Refer to “Wiring Repair” in SECTION 8A.

2. If an open condition cannot be located, Refer to “Park/Neutral Position 
Switch or Clutch Safety Switch Diagnosis?’ in SECTION 8A.

3. Was an open condition located and repaired?

Go to Diag
nostic 

System 
Check

Go to Sec
tion 8A

6
1. Disconnect the TCCM harness connector.
2. Check for proper connections at the TCCM harness connector.
3. is the TCCM harness connector damaged or corroded?

Go to Step
7

Go to St
8

7

1. Repair the TCCM harness connector as needed. Refer to “Wiring Repair” 
in SECTION 8A.

2. Reconnect all system components.
3. is the TCCM harness connector repair completed?

Go to Diag
nostic 

System 
Check

—

8

1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM harness connector terminal C3 with the 4 

LO switch depressed.
3. Turn the ignition switch to the OFF position.
4. Did the DVM display battery voltage when the switch was depressed?

Go to Step 
9

Go to Step 
12

9

1. Measure the resistance at TCCM harness connector terminals C10, D10, 
D12, and D13 to a known good ground.

2. Did the DVM display a resistance value greater than 2 ohms for any 
circuit?

Go to Step
10

Go to Step 
11

10

1. Repair the open or high resistance condition in CKT 150. Refer to “Wiring 
Repair” in SECTION 8A.

2. Reconnect all system components.
3. Is the repair to CKT 150 completed?

Go to Diag
nostic 

System 
Check

—



Table F - Transfer Case W ill Not Perform a Range S hift

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

11
1. Replace the TCCM. Refer to T C C M  R e p l a c e m e n t
2. Reconnect all system components.
3. Is the replacement complete?

Go to Diag
nostic 

System 
Check

—

12
1. Measure the resistance of CKT 1559 from status lamp switch connector 

terminal E to TCCM harness connector terminal C3.
2. Did the DVM display a resistance value greater than one ohm?

Go to Step
13

Go to Step
14

13

1. Repair the open or high resistance condition in CKT 1559. Refer to 
“ W i r i n g  R e p a i r  in SECTION 8A.

2. Reconnect all system components.
3. Is the repair to CKT 1559 completed?

Go to Diag
nostic 

System 
Check

—

14

1. Replace the status lamp switch. Refer to “ S t a t u s  L a m p  S w i t c h  
R e p l a c e m e n t  in this section.

2. Reconnect all system components.
3. Is the replacement complete?

Go to Diag
nostic 

System 
Check

_
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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 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

1 Were you sent here from the Diagnostic System Check0. Go to Step 
2

Go to Diag
nostic 

System 
Check

2

1. Prepare a jumper wire to a good ground.
2. Install the grounded jumper wire to DLC pin 13.
3. Turn the ignition switch to the ON position.
4. Note if any DTCs flash.
5. Turn the ignition switch to the OFF position.
6. Did any DTCs flash?

Go to the 
appropriate 
DTC table

Go to Step 
3

3

1. Turn the ignition switch to the ON position.
2. Move the vehicle 5 feet.
3. Try to shift the transfer case into 4 HI.
4. Does the transfer case shift?

Go to Diag
nostic 

System 
Check

Go to Step 
4

4

1. Remove the ground from the diagnostic connector.
2. Again, try to shift the transfer case to 4 HI.
3. Turn the ignition switch to the OFF position.
4. Does the 4 LO status lamp flash for 30 seconds?

Go to Step 
5

Go to Step 
6

5

1. Check for an open circuit condition in CKT 1559 and reapir as needed. 
Refer to Wiring Repair in Section 8A.

2. If an open condition cannot be located, refer to Park/Neutral Position 
Switch or Clutch Safety Switch Diagnosis in Section 8A.

3. Was an open condition located and repaired?

Go to Diag
nostic 

System 
Check

....

Go to Sec
tion 8A

6
1. Disconnect the TCCM harness connector.
2. Check for proper connections at the TCCM harness connector.
3. Is the TCCM harness connector damaged or corroded?

Go to Step 
7

Go to Step 
8

7

1. Repair the TCCM harness connector as needed. Refer to Wiring Repair in 
SECTION 8A.

2. Reconnect all system components.
3. Is the TCCM harness connector repair completed?

Go to Diag
nostic 

System 
Check

—

8

1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM harness connector terminal C3.
3. Turn the ignition switch to the OFF position.
4. Did the DVM display any voltage?

Go to Step 
9

Go to Step 
10

9

1. Repair the short to voltage condition in CKT 1559 and or internal short to 
voltage in the status lamp switch. Refer to “Wiring Repair3’ in 
SECTION 8A.

2. Reconnect all system components.
3. Is the short to voltage repair completed?

Go to Diag
nostic 

System 
Check

—

10

1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM harness connector terminals C4 and C5 

with the 2 HI and 4 HI switch depressed.
3. Turn the ignition switch to the OFF position.
4. Did the DVM display battery voltage when the switch was depressed?

Go to Step 
11

Go to Step 
14



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 Action Yes No

11

1. Measure the resistance from TCCM harness connector terminals C10, 
D10, D12, and D13 to a good known ground.

2. Did the DVM display a resistance value greater than two ohms for any 
circuit?

Go to Step 
12

Go to Step 
13

12

1. Repair the open or high resistance condition in CKT 150. Refer to “Wiring 
Repair in SECTION 8A.

2. Reconnect all system components.
3. Is the TCCM harness connector repair completed?

Go to Diag
nostic 

System 
Check

—

13
1. Replace the TCCM. Refer to “TCCM Replacement’ in this SECTION.
2. Reconnect all system components.
3. Is the replacement complete?

Go to Diag
nostic 

System 
Check

—

14

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 
terminal D to TCCM harness connector terminal C5.

3. Did the DVM display a resistance value greater than one ohm for either 
circuit?

Go to Step 
15

Go to Step 
16

15

1. Repair the open or high resistance condition in CKT 900 and/or 
CKT 1564. Refer to “Wiring Repair in SECTION 8A.

2. Reconnect all system components.
3. Is the open or high resistance condition repair completed?

Go to Diag
nostic 

System 
Check

—

16

1. Replace the status lamp switch. Refer to “Status Lamp Switch 
Replacement’ in this SECTION.

2. Reconnect all system components.
3. Is the replacement complete?

Go to Diag
nostic 

System 
Check

—

T3519

Table H - Transfer Case Switches into 4 LO W ithout Being in Neutral

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 Were you sent here from the Diagnostic System Check? Go to Step 
2

Go to Diag
nostic 

System 
Check

2

1. Check for an open circuit condition in CKT 1737 and repair as needed. 
Refer to “Wiring Repair in SECTION 8A.

2. If an open condition cannot be located, Refer to “Park/Neutral Position 
Switch or Clutch Safety Switch Diagnosis? in SECTION 8A.

3. Was an open condition located and repaired?

Go to Diag
nostic 

System 
Check

Go to Sec
tion 8A



D IA G N O S T IC  T R O U B LE  CO DE 
(D T C ) D E S C R IP T IO N  A N D  

D IA G N O S IS

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 DTCs are 
cleared and the “RAM Standby Power Loss”, DTC #1 is 
flagged. DTC #1 automatically clears after five succes
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 Connectionst’ in SECTION 8A.

Step Action Yes No

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

Go to Diag
nostic 

System 
Check

2

1. Turn the ignition switch to the ON position and back to the OFF position 5 
times. Wait 5 seconds between each cycle.

2. Recheck for DTC 1.
3. Is DTC 1 still present?

Go to Step 
3

Go to Diag
nostic 

System 
Check

3
1. Check for an intermittent open circuit condition in CKT 1640.
2. Repair CKT 1640 as needed. Refer to “Wiring Repair in SECTION 8A.
3. Was the condition found and repaired?

Go to Step 
5

Go to Step 
4

4
1. Replace the TCCM. Refer to “TCCM Replacement’ in this section.
2. Is the replacement complete?

Go to Step 
5 —

5
1. Reconnect all system components.
2. Clear DTCs.
3. Are the DTCs cleared from memory?

Go to Diag
nostic 

System 
Check

—

T3521

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 one posi
tion to any position other than the next possible posi
tion, an error counter in the TCCM is incremented by 
four. After the counter reaches 32, a permanent 
“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 fault 
due to vibration, dirt, electrical noise, etc., the fault 
counter is reduced by one each time a good encoder 
value is detected. The encoder, therefore, must intermit
tently fail 25 percent of the time to be considered per
manently bad and store the DTC 2.
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Diagnostic Trouble Code - 2 or Diagnostic Trouble Codes 1 and 2

Note: When measurements are requested, use J 30200 DVM. When a check for proper connection is requested, 
Refer to “Intermittents and Poor Connections” in SECTION 8A.

Step Action Yes N@

1 Were you sent here from the D i a g n o s t i c  S y s t e m  C h e c k ? Go to Step
2

Go to Diag
nostic 

System 
Check

2

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:
® Transfer case harness connector terminal 1.
® Transfer case harness connector terminal 2.
® Transfer case harness connector terminal 4.
® Transfer case harness connector terminal 8.

4. Turn the ignition switch to the OFF position.
5. Did the DVM display 5 volts at each terminal?

Go to Step
3

Go to Step
6

3
1. Measure the resistance between transfer case harness connector 

terminal 3 and a good ground.
2. Is the resistance value less than 2 ohms?

Go to Step 
4

Go to Step
5

4
1. Replace the encoder and shift motor assembly. Refer to “ E n c o d e r  a n d  

S h i f t  M o t o r  A s s e m b l y  R e p l a c e m e n t 1 in this section.
2. Is the replacement complete?

Go to Step
9 —

5
1. Repair the open circuit condiction or high resistance condition in 

CKT 940. Refer to “ W i r i n g  R e p a i r  in SECTION 8A.
2. Is the repair to CKT 940 complete?

Go to Step
9 —

6
1. Check for open circuit conditions or short to ground conditions in 

CKT 1555, CKT 1556, CKT 1557, and CKT 1558.
2. Were any open circuit conditions or short to ground conditions located?

Go to Step
7

Go to S t6
8

7
1. Repair the open circuit condition or high resistance condition. Refer to 
. “ W i r i n g  R e p a i r  in SECTION 8A.

2. Is the repair complete?

Go to Step
9 —

e . 1. Replace the TCCM. Refer to “ T C C M  R e p l a c e m e n t  in this section.
2. Is the replacement complete?

Go to Step
9 —

9
1. Reconnect all system components.
2. Clear DTCs.
3. Are the DTCs cleared from memory?

Go to Diag
nostic 

System 
Check

—

Diagnostic Trouble Code (DTC) 3 or 1 and 3 
Each time the electric-shift motor is turned “ON” or 

“OFF” , it and its electrical circuits are tested, both in the 
de-energized and energized conditions. If the motor cir
cuits are not functioning properly, one of the following 
exists:

• An open or short circuit in one or more of the 
following:

• Motor supply circuit 1640
® Motor ground circuit 150
• Motor circuit 1552

T3522

® Motor circuit 1553 
® Motor circuit connections 
® A short and/or open within the motor itself 
® A malfunctioning motor relay (not energizing or not 

de-energizing) inside the TCCM.
If one or both of the relays fail to detect the proper 

voltage after energizing, the shift is aborted and the 
fault counter counts in 4 part increments, when the fault 
counter reaches 16 increments the “TCCM Motor 
Circuit” DTC 3 is flagged. After the condition that 
caused the fault code to be flagged has been corrected, 
the fault code must be cleared by removing the 20-amp 
T-case fuse for 2 minutes and 30 seconds.



If one or both relays fail to detect the proper voltage 
after de-energizing (condition 4), both relays are turned 
on even with the ignition turned off to prevent the motor 
from running. The TCCM then flags a “TCCM Motor

Circuit” DTC 3, and flashes the status lamps to inform 
the vehicle driver that a condition that must be correct
ed immediately exists. This condition also causes the 
battery to drain when the ignition is “O FF’.

Diagnostic Trouble Code - 3 or Diagnostic Trouble Codes - 1 and 3

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 m

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

Go to Diag
nostic 

System 
Check

2
1. Check the condition of the 25-amp 4WD fuse.
2. Is the 25-amp 4WD fuse open?

Go to Step 
3

Go to Step 
4

3

1. Replace the 4WD fuse.
2. Turn the ignition switch to the ON position.
3. Attempt to shift the transfer case.
4. Recheck the 25-amp 4WD fuse.
5. Turn the ignition switch to the OFF position.
6. Is the 25-amp 4WD fuse open?

Go to Step 
4

Go to Step 
17

4
1. Disconnect the transfer case encoder assembly harness connector.
2. Check for proper connection of the encoder assembly harness connector.
3. Is the harness connector damaged or corroded?

Go to Step 
5

Go to Step 
6

5

1. Repair the encoder assembly harness connector. Refer to “Wiring Repair” 
in SECTION 8A.

2. Replace the 4WD fuse.
3. Is the connector repair complete?

Go to Step 
17

—

6

1. Replace the 4WD fuse (if it is open).
2. Turn the ignition switch to the ON position.
3. Connect the leads of the DVM to encoder assembly harness connector 

terminals 6 and 7.
4. Attempt to shift the transfer case between 4 HI and 4 LO.
5. Does the DVM voltage display alternate from positive to negative when 

the switches are depressed?

Go to Step 
7

Go to Step 
8

7

1. Remove the transfer case encoder assembly. Refer to “Transfer Case 
Encoder Assembly Replacement’ in this section.

2. Make sure that there are no mechanical problems with the transfer case. 
Refer to "Transfer Case Diagnosis?’ in SECTION 7D.

3. Replace the transfer case shift motor. Refer to “Transfer Case Shift Motor 
Replacement” in this section.

4. Is the replacement complete?

Go to Step 
17 —

8
1. Disconnect the TCCM harness connector.
2. Check for proper connections at the TCCM harness connector.
3. Is the TCCM harness connector damaged or corroded?

Go to Step 
9

Go to Step 
10

9

1. Repair the TCCM harness connector as needed. Refer to Wiring Repair in 
SECTION 8A.

2. Reconnect all system components.
3. Is the TCCM connector repair completed?

Go to Step 
17 —

10

1. Turn the ignition switch to the ON position.
2. Measure the voltage at TCCM harness connector terminals D14 and D15.
3. Turn the ignition switch to the OFF position.
4. Did the DVM display battery voltage?

Go to Step 
12

Go to Step 
11



Diagnostic Troubie Code - 3 or Diagnostic lYouble Codes -1  and 3

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

11
1. Repair the open circuit condition or short to ground condition in 

CKT 1640. Refer to “Wiring Repair” in SECTION 8A.
2. Is the repair to CKT 1640 completed?

Go to Step 
17 —

12
1. Check the motor CKT 1552 and CKT 1553 for an open condition or short 

to ground condition.
2. Were there any circuit conditions in CKT 1552 and/or CKT 1553?

Go to Step 
13

Go to Step 
14

13
1. Repair the open circuit condition or short to ground condition in CKT 1552 

and/or CKT 1553. Refer to “Wiring Repair" in SECTION 8A.
2. Is the circuit repair completed?

Go to Step 
17 —

14
1. Check ground CKT 150 for an open circuit condition or a high resistance 

condition.
2. Does CKT have an open circuit condition or high resistance condition?

Go to Step 
15

Go to Step 
16

15
1. Repair the open circuit condition or short to ground condition in CKT 150. 

Refer to “Wiring Repair” in SECTION 8A.
2. Is the circuit repair completed?

Go to Step 
17 —

16 1. Replace the TCCM. Refer to “TCCM Replacement’ in this section.
2. Is the replacement complete?

Go to Step 
17 —

17
1. Reconnect all system components.
2. Clear DTCs.
3. Are the DTCs cleared from memory?

Go to Diag
nostic 

System 
Check

—

T3523

Diagnostic Trouble Code (DTC) 4 or 1 and 4
Each time the ignition is turned “ON,” the TCCM cal

culates a checksum for the internal program memory 
and compares it to a checksum stored within the pro

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

1 Were you sent here from the Diagnostic System Check? Go to Step
Go to Diag

nostic 
System 
Check

2

1. Turn the ignition switch to the ON position and back to the OFF position 5 
times. Wait 5 seconds between each cycle.

2. Recheck for DTC 4.
3. Is DTC 4 still present?

Go to Step 
3

Go to Diag
nostic 

System 
Check

3 1. Replace the TCCM. Refer to “TCCM Replacement’ in this section.
2. is the replacement complete?

Go to Step 
4 —

4
1. Reconnect all system components.
2. Clear DTCs.
3. Are the DTCs cleared from memory?

Go to Diag
nostic 

System 
Check

—

gram. This ensures that the software is operating prop
erly. If the TCCM detects a fault with the internal pro
gram, a “RAM/ROM Failure” DTC 4 is flagged.
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ON-VEHICLE SERVICE

9999111^11 CASE EL1GYH0© 
ENT

0 Remove or Disconnect (Figure 1)

1. Transfer case shield. Refer to SECTION 7D.
2. Electrical connector from the electric shift motor.
3. Four bolts securing the electric shift motor to the 

transfer case.

E3 Install or Connect (Figure 1)

1. Four bolts securing the electric shift motor to the 
transfer case.

Tighten

• Tighten electric shift motor bolts to 25 N-m 
(18 Ib. ft.).

2. Electrical connector to the electric shift motor.
3. Transfer case shield. Refer to SECTION 7D.

0

TRANSFER CASE CONTROL 
MODULE REPLACED

Remove or Disconnect (Figure 2)

1. Electrical connector from the transfer case control 
module.

2. Two screws securing the transfer case control mod
ule to the steering column support.

E3 Install or Connect (Figure 2)

1. Two screws securing the transfer case control mod
ule to the steering column support.

2. Electrical connector to the transfer case control
module.

4WD SELECTOR SWITCH 
REPLACEMENT

0  Remove or Disconnect (Figures 3 and 10)

1. Electrical connector from 4WD selector switch 
(Figure 10).

2. Selector switch from bezel (Figure 3).
• Pull tabs on rear of switch down and pull switch 

out of bezel.

s  install or Connect (Figures 3 and 10)

1 . Selector switch into bezel (Figure 3).
2. Electrical connector to 4WD selector switch 

(Figure 10).

. SFER CASE W IRING 
HARNESS CONNECTORS

0  Remove or Disconnect (Figure 11)

1 . Wiring harness connectors from the transfer case 
encoder, electric motor, and speed sensor.

0  Install or Connect (Figure 11)

1. Wiring harness connectors to the transfer case 
encoder, electric motor, and speed sensor.



ymiMm ‘1999@D69 © 9§6 166©ir9©90© © © 9999:16

CONNECTOR

p m  8 A -5 0 -0

SEE PAGE 8A-3-0 SEE PAGE 8A-3-1
FOR MEASURING FOR OBD 11
AND HANDLING 
PROCEDURES

CIRCUIT SERVICE 
PROCEDURES. m-n-m

420812621



P «* -B VEHICLE CONTROL 
8 8 MODULE (VCM)
1 I SECTION 8A-20 

- J THRU 24sV'cV

sr ~  -8 VEHICLE
e 
b

SPEED
SENSOR

GAS
ONLY

.35 DK 
GRN/WHT

.35 DK 
GRN/WHT

A
KVg/ BUFFER

I  PAGE 
8A-33-0

.35 OK |  817
W

817

TO ENGINE 
. CONTROLS 
SECTION
8A-20 THRU 25

.35 DK 
GRN/WHT

A

817

S221

817

• — — — — "% PARK/NEUTRAL 
j® i POSITION 

I SWITCH
r  J j 8A-138-0 
£____ >L J SWITCH

TO PAGE 
8A-38-2

A

TO REAR LIFTGATE 
RELEASE WINDOW 
PAGE 8A-134-0

1 BLK/WHT 1695

D8 rS  Cl / Sr  — "
\  §1

>

SEE PAGE 8A-3-0 
FOR MEASURING 
AND HANDLING 
PROCEDURES

A

D2

I

Is
£3

• 1 TRANSFER

Of -J
S3

C9 V  D 4 y  D 5 y  06 y  D7 Kg/ C2

.5 BLKBLK/
WHT

1554

.5 BRN,IRN/
WHT

.5 RED/ 
WHT

1555

1556

.5 DK 
8LU/ 
WHT

.5 YEL/ 
8LK

1557

1558

.5
ORN

940

t  T T . T . TrnxnC224

TRANSFER

A
SEE PAGE 8A-3-1 
FOR OBD N
CIRCUIT SERVICE 07-13-95
PROCEDURES. 4200T2622



r  ■== — y  "=■ -i ĵ p
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