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6R80 Automatic Transmission — Health and Safety

HEALTH & SAFETY

AN

WARNING: THE FOLLOWING HEALTH AND SAFETY RECOMMENDATIONS SHOULD BE CAREFULLY
OBSERVED

WARNING: CARRYING OUT CERTAIN OPERATIONS AND HANDLING SOME

SUBSTANCES CAN BE DANGEROUS OR HARMFUL TO THE OPERATOR IF THE

CORRECT SAFETY PRECAUTIONS ARE NOT OBSERVED. SUCH PRECAUTIONS ARE RECOMMENDED
AT THE APPROPRIATE POINTS IN THIS BOOK. WARNING: WHILE IT IS IMPORTANT THAT THESE
RECOMMENDED SAFETY PRECAUTIONS ARE OBSERVED, CARE NEAR MACHINERY IS ALWAYS
NECESSARY, AND NO LIST CAN BE EXHAUSTIVE. ALWAYS BE CAUTIOUS TO AVIOD POTENTIAL
SAFETY RISKS.

The following recommendations are for general guidance:

1. Always wear correctly fitting protective clothing which should be laundered regularly. Loose or baggy clothing can be
extremely dangerous when working on running engines or machinery. Clothing which becomes impregnated with oil or
other substances can constitute a health hazard due to prolonged contact with the skin even through underclothing.

2. So far as practicable, work on or close to engines or machinery only when they are stopped. If this is not practicable,
remember to keep tools, test equipment and all parts of the body well away from the moving parts of the engine or
equipment—fans, drive belts and pulleys are particularly dangerous. The electric cooling fan used on some installations is
actuated automatically when the coolant reaches a specified temperature. For this reason, care should be taken to ensure
that the ignition/isolating switch is OFF when working in the vicinity of the fan as an increase in coolant temperature may
cause the fan suddenly to operate.

3. Avoid contact with exhaust pipes, exhaust manifolds and silencers when an engine is, or has recently been running;
these can be very hot and can cause severe burns.

4. Many liquids used in engines or vehicles are harmful if taken internally or splashed into the eyes. In the event of
accidentally swallowing gasoline (petrol), oil, diesel fuel, antifreeze, battery acid etc, do NOT encourage vomiting and
OBTAIN QUALIFIED MEDICAL ASSISTANCE IMMEDIATELY.

Wear protective goggles when handling liquids which are harmful to the eyes; these include ammonia and battery acid. If
any of these substances are splashed in the eyes, wash out thoroughly with clean water and OBTAIN QUALIFIED
MEDICAL ASSISTANCE IMMEDIATELY.

WARNING:

WARNING: ENGINE EXHAUST, SOME OF ITS CONSTITUENTS, AND
CERTAIN VEHICLE COMPONENTS CONTAIN OR EMIT CHEMICALS KNOWN
TO THE STATE OF CALIFORNIA TO CAUSE CANCER AND BIRTH DEFECTS

OR OTHER REPRODUCTIVE HARM. IN ADDITION, CERTAIN FLUIDS

CONTAINED IN VEHICLES AND CERTAIN PRODUCTS OF COMPONENT
WEAR CONTAIN OR EMIT CHEMICALS KNOWN TO THE STATE OF
CALIFORNIA TO CAUSE CANCER AND BIRTH DEFECTS OR OTHER

REPRODUCTIVE HARM.
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IMPORTANT SAFETY NOTICE

Appropriate service methods and proper repair procedures are essential for the safe, reliable operation of all industrial
engines as well as the personal safety of the individual doing the work. This Service Manual provides general directions
for accomplishing service and repair work with tested, effective techniques. Following them will help assure reliability.



6R80 Automatic Transmission — Section 1 — Description and Operation

DESCRIPTION AND OPERATION

Transmission Description
6R80 Transmission

MO 245969

This transmission has the following features:
. Six forward speeds
e  Torque converter with an integral converter clutch
e  Electronic shift and pressure controls
. Single planetary gear se
e  Double planetary gear se
e  Two fixed multi-disc clutches
e  Three multi-plate clutches
e  One-Way Clutch (OWC)

Hydraulic functions are directed by electronic solenoids to control the following:
e Engagement feel
. Shift feel
e  Shift scheduling
. Modulated Torque Converter Clutch (TCC) applications

The 6R80 transmission has a main control assembly which contains:
e  Turbine Shaft Speed (TSS) sensor

Output Shaft Speed (OSS) sensor

An internal Transmission Range (TR) sensor

Transmission Fluid Temperature (TFT) sensor

Line Pressure Control (LPC)

TCC solenoid

Five electronically controlled shift solenoids

1-1
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Engine power reaches the transmission by a torque converter with an integral converter clutch. The 6 forward gears and one
reverse gear are obtained from 2 planetary gearsets.

This 6-speed electronically controlled automatic transmission is comprised of a PCM, main control valve body assembly, torque
converter, 1 solenoid valve and 6 pressure regulators. Gear selection is achieved by controlling transmission fluid to operate various
internal clutches. The PCM operates the electrical components and provides for the control of gear selection and shift pressure,
which increases refinement and torque converter slip.

In the event of a system fault, the PCM also provides for Failure Mode Effect Management to maintain maximum functional
operation of the transmission with a minimum power reduction. In the event of a total loss of control or electrical power, the basic
transmission functions park, reverse, neutral and drive are retained. Also 3rd or 5th gear is retained by the transmissions hydraulic
system. The default gear retained is dependent upon the gear selected at the time of a failure.

Identification Tags

All vehicles come equipped with a Safety Compliance Certification Label. The location on the label marked TR is reserved for the
transmission code. To determine the correct transmission for this vehicle, refer to the Owner's Literature, Transmission Code
Designations. All transmissions are equipped with an identification tag located on the transmission case. For transmission part
number, serial number and build date, refer to the transmission identification tag located on the transmission case.

1

6L2F 7000 AD 00

ROAJA 010504 00322952

L TIEINTRRT

| 3
s 1 500
Iem Description
1 Past cummber
4 Budld date
3 Sl gy

Solenoid Strategy ldentification Tag

NOTE:
Letters are not used in the 13 digit solenoid body strategy. The characters consist of all numbers.

PCM controlled transmissions have a solenoid strategy identification tag located on the left side of the transmission case. Compare
the 13 digit number on the tag with the 13 digit number displayed on the scan tool to determine the correct solenoid strategy for the
transmission. If the scan tool matches the service tag then the solenoid strategy is correct. If the solenoid strategy retrieved from the
scan tool does not match the solenoid strategy identification tag, the transmission fluid pan must be removed to compare what the
scan tool displays to the solenoid strategy number etched on the main control. Refer to Fluid Pan, Gasket and Filter in this section. If
the solenoid strategy identification etched on the main control matches what the scan tool displays, then the solenoid strategy is
correct. If the solenoid strategy identification etched on the main control does not match the scan tool, then a Solenoid Strategy
Data Download is required. Refer to Solenoid Body Strategy for the download procedure in this section.

1-2
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Original Solenoid Body Tag

MO 24087

13 dapst wolenond virategy

12 dagnt nolenosd body' sdentification

A replacement solenoid body tag is provided when the main control is serviced. The replacement solenoid body tag is placed over

the original solenoid body tag.

Replacement Solenoid Body Tag

W 22082

i

AL - TGMT AR

SOLENDD BODY SEFVCE PaFORRLTI Y
~ 08106100538 ™0

SO0 ENOD !J}‘f STRATEGY

O12MF0T 0T
SOLLNDOD BOOY 0
SLE JH0P AN, 30T 0

Description

13 degnt solenoid strategy

12 dapat solenoid body wentification
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Main Control Solenoid Body Strategy Identification

If the solenoid body strategy etched on the main control does not match what the scan tool displays, the solenoid body strategy
must be downloaded into the PCM or harsh shifts will result.

Major Components

Major Components
This transmission has the following major components:
e  Transmission case with integral torque converter housing
. Torque converter
. Fluid pump
e  Three drive clutches:
o  Forward clutch (A)
o Direct clutch (B)
o  Overdrive clutch (E)
. Three brake clutches:
o Intermediate clutch (C)
o Lowi/reverse clutch (D)
o0  One-Way Clutch (OWC)
e  Two planetary gearsets:
o  Front single planetary gearset (1 sun gear, 1 carrier, 1 ring gear)
o Rear ravigneaux planetary gearset (2 sun gears, 1 carrier with 2 sets of pinion gears and 1 ring gear)
. Main control:
o  Upper valve body
Lower valve body
Transmission Range (TR) sensor
Turbine Shaft Speed (TSS) sensor
Output Shaft Speed (OSS) sensor
Transmission Fluid Temperature (TFT) sensor
Line Pressure Control (LPC) solenoid
Torque Converter Clutch (TCC) solenoid
Five electronically controlled shift solenoids

Oo0Oo0OO0OO0OO0OO0OO

In addition to the torque converter, the other shift elements are:
e  Three rotating multi-plate clutches: forward (A), direct (B) and overdrive (E).
e  Two fixed multi-disc brakes: intermediate (C) and low/reverse (D).

All gear shifts from 1st to 6th or from 6th to 1st are power-on overlapping shifts. That is, during the shift, one of the clutches must
continue to transmit the drive at lower main pressure until the other clutch is able to accept the input torque.

The shift elements, clutches or brakes are engaged hydraulically. The transmission fluid pressure builds up between the cylinder
and the piston, pressing the clutches together.

The purpose of these shift elements is to carry out in-load shifts with no interruption to traction.

Multi-plate clutches; forward, direct and overdrive, supply power from the engine to the planetary geartrain. Multi-disc brakes,
intermediate and low/reverse, press against the transmission housing in order to achieve a torque reaction effect.

1-4



6R80 Automatic Transmission — Section 1 — Description and Operation

Multi-Plate Clutch

Clutches; overdrive (E), forward (A) and direct (B) are balanced in terms of dynamic pressure. That is, their pistons are exposed to
the transmission fluid flow on both sides, in order to prevent pressure buildup in the clutch as speed increases. This equalization
process is achieved by a baffle plate and pressurefree transmission fluid supplied by a lubricating passage, through which the space
between piston and baffle plate is filled with transmission fluid.

The advantages of this dynamic pressure equalization are:

. reliable clutch engagement and release in all speed ranges.
. improved shift refinement.

Shift Overlap Control
The electro-hydraulic shift action is obtained by means of various valves in the main control valve body, actuated by pressure
regulators. They engage or disengage the relevant clutches or brakes at the correct moments.

Hydraulic Systems

Fluid Pump
The torque converter is supported in the fluid pump by a needle roller bearing. The fluid pump is driven directly from the engine by
the torque converter shell and supplies transmission fluid to the transmission and the hydraulic control unit.

The fluid pump draws in transmission fluid through a transmission fluid filter and delivers it at high pressure to the main pressure
valve in the main control valve body unit. The valve adjusts the pressure and returns excess transmission fluid to the transmission
fluid pan.

Fluid Filter
All transmission fluid that is picked up from the transmission fluid pan passes through the transmission fluid filter. The transmission
fluid filter and its accompanying seal are part of the transmission fluid path from the pan to the transmission fluid pump.

Single Planetary Gearset

The single planetary gear overdrive carrier is driven by the input shaft. The single planetary gear set consists of the following
components:

. One sun gear

. Four planetary gears meshing with the sun gear

e  One planetary carrier

. One ring gear

Ravigneaux Planetary Gearset

The ravigneaux planetary gearset is splined to the output shaft and consists of the following components:
e  Two sun gears of different sizes

Three long planetary gear pinions meshing with the large sun gear and the ring gear

Three short planetary gear pinions meshing with the small sun gear and the long pinions

One planetary carrier

One ring gear

Output Shaft

The output shaft provides torque to the driveshaft and rear axle assembly. It is splined to the ring gear of the rear/ravigneaux
planetary gearset.

1-5
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Major Components Cutaway View

HOTITI5
M Description
1 Torque converies
2 From: pamp sssembly
L Forward chateh (A)
4 Front plaetary gearel
3 Overdrive claich (E)
] Drirect clutch (B)
7 Intermedhate chatch (L)
One-Way Chutch (OWC)
Low tevesse chatch (D)
10 Feas plasetary prazse!
1 Tranreuinog cate
12 Mam control sssembly
13 Trasamiveion fluid flser
Gear Ratios

Power is transmitted from the torque converter to the planetary gearsets through the input shaft. Clutches are used to hold and drive
certain combinations of
gearsets. This results in 6 forward ratios and one reverse ratio which are transmitted to the rear planetary ring gear (output shaft).
The planetary gearsets of

this transmission provide the following ratios:

Reverse:
o
o
o
1st gear:
o
o
o

Front planetary gearset ratio of 1.52:1
Rear planetary gearset ratio of 2.24:1 (reverse direction)
Total ratio of 3.40:1 (reverse direction)

Front planetary gearset ratio of 1.52:1
Rear planetary gearset ratio of 2.74:1
Total ratio of 4.17:1

1-6
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2nd gear:

o]

o]

o]
3rd gear:

o]

o]

o]
4th gear:

o]

o]

o
5th gear:

o

o]

o]
6th gear:

o]

o]

o]

Front planetary gearset ratio of 1.52:1
Rear planetary gearset ratio of 1.54:1
Total ratio of 2.34:1

Front planetary gearset ratio of 1.52:1
Rear planetary gearset ratio of 1:1
Total ratio of 1.52:1

Front planetary gearset provides ratios of 1:1 and 1.52:1 to different rear planetary gearset members
Rear planetary gearset ratio of 1.14:1
Total ratio of 1.14:1

Front planetary gearset provides ratios of 1:1 and 1.52:1 to different rear planetary gearset members
Rear planetary gearset ratio of 0.87:1
Total ratio of 0.87:1

Front planetary gearset ratio of 1:1
Rear planetary gearset ratio of 0.69:1
Total ratio of 0.69:1

Range Selection
The transmission has 7 range positions: P, R, N, D, M, 2 and 1.

Park

In the PARK position:

there is no power flow through the transmission.
the park pawl locks the output shaft to the case
the engine can be started.

the ignition key can be removed.

Oo0oo0oo

Reverse
In the REVERSE position:
the vehicle can be operated in a rearward direction, at a reduced gear ratio.

(0]

Neutral

In the NEUTRAL position:

there is no power flow through the transmission.
the output shaft is not held and is free to turn.
the engine can be started.

o}
(0]
o

1-7
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D Position

The D is the normal position for most forward driving.

The D position provides:
o0  automatic shifts 1-6 and 6-1.
o apply and release of the torque converter clutch.
o  maximum fuel economy during normal operation.
0 engine braking in all gears.

Position M — SelectShift™

This position provides:
o manual control of the transmission.
0  engine braking.

Position 2 — 2nd Gear
This position provides:
o manual 2nd gear.

Position 1 — 1st Gear
This position provides:
o first gear operation only.
0 engine braking for descending steep grades.

1-8
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Gear Availability

m::ggm.gﬂvea Tmép“g'ﬁiﬁgﬂﬂa“ DESCRIPTION
P Park Forward or reverse gears not avadable. Output shaft is held
1o the ransmission case
R Reverse Tranamissson abows reverse only
N Neutral :—‘r:;luru of reverss gears not avaidable. Qutput shaft moves
¥

e ————— 8 forward gears are available Gears are dependent on
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Torque Converter

The torque converter is a 4-element unit containing a 2-plate clutch. The clutch can be controlled and engaged in any gear, 2nd
through 6th. Calibration parameters may be set to allow lockup in a higher gear only. The clutch is applied by removing fluid
pressure from one side of the plate. The torque converter transmits and multiplies torque. The torque converter includes the
following 4 elements:

Impeller assembly
Turbine assembly
Reactor assembly
Torque Converter Clutch (TCC)

ocooo

Rotation of the torque converter housing and impeller set the transmission fluid in motion by driving the impeller blades and pump.
The turbine is driven by the transmission fluid from the impeller and transmits power to the input shaft.

The reactor redirects transmission fluid flow returned from the turbine to the impeller so that it rotates in the same direction as the
impeller. This action assists in torque multiplication.

The reactor has a One-Way Clutch (OWC) to hold it stationary during torque multiplication and allows it to rotate at higher vehicle
speeds.
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Torque Converter Clutch (TCC)
The TCC has a cover assembly with a 2-plate clutch and a turbine and damper assembly that connects to the transmission input
shatft.

The TCC connects the cover to the turbine when the TCC is applied.
During TCC release, transmission fluid flows through the torque converter in one direction to release the 2-plate clutch.
During TCC apply, transmission fluid flows through the torque converter in the opposite direction to apply the 2-plate clutch.

The TCC operates in 3 stages:
o Fullrelease
o  Controlled modulation
o  Full apply

The PCM controls TCC operation using the TCC solenoid. TCC solenoid operation provides the modulation of hydraulic pressure to
change the position of the bypass clutch control regulator valve. The valve changes the pressure and direction of transmission fluid
flow in the torque converter. TCC may be applied in forward gears, 2nd through 6th.

Shift Patterns
Downshifts

Under certain conditions, the transmission will downshift automatically to a lower gear range (without moving the range selector
lever). There are 3 categories of automatic downshifts:

o  Coastdown

o  Torque demand

o  Forced or kickdown shifts

Coastdown

The coastdown downshift occurs when the vehicle is coasting down to a stop.

Torque Demand

The torque demand downshift occurs (automatically) during part throttle acceleration when the demand for torque is greater than the
engine can provide at that gear ratio.

Kickdown

For maximum acceleration, the driver can force a downshift by pressing the accelerator pedal to the floor. A forced downshift into a
lower gear is possible below calibrated speeds. Specifications for downshift speeds are subject to variations due to tire size, engine
and transmission calibration requirements.

Mechanical Components and Functions
Planetary Gearset
This transmission has 2 planetary gearsets (front and rear) to provide operation in reverse and 6 forward speeds.
The front planetary gearset is a single planetary gearset and has the following components:
o  Front planetary No. 1 sun gear
o  Front planetary carrier
o  Front planetary ring gear (part of the input shaft assembly)

The input shaft rotates the front ring gear as a driving member. The front sun gear is connected to the fluid pump and is held
stationary. The front ring gear rotates the front planetary carrier assembly with a reduction ratio of 1.52:1.

The front planetary carrier assembly is the only output member of the front planetary gearset in reverse, 1st, 2nd and 3rd gear. The
front planetary gearset provides a 1.52:1 gear ratio to the rear planetary gearset.

In 4th and 5th gear, both the front ring gear and front planetary carrier assembly are output members of the front planetary gearset.
The front planetary gearset provides both a 1:1 and 1.52:1 gear ratio to different members of the rear planetary gearset.

In 6th gear, the front ring gear is the only output member of the front planetary gearset. The front planetary gearset provides a 1:1
gear ratio to the rear planetary gearset.

The rear planetary gearset is a ravigenaux planetary gearset and has the following components:
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oOo0oo0o

Rear planetary No. 2 sun gear

Rear planetary No. 3 sun gear

Rear planetary carrier assembly (2 sets of pinion gears)
Rear planetary ring gear assembly

Power flow through the rear planetary gearset is as follows:

o

Oo0Oo0O0O0O0

In reverse, rear sun gear No. 2 is driven, the rear planetary carrier is held and the ring gear is the output (2.24:1 with
reverse direction)

In 1st gear, sun gear No. 3 is driven, the rear planetary carrier is held and the ring gear is the output (2.74:1)

In 2nd gear, sun gear No. 3 is driven, sun gear No. 2 is held and the ring gear is the output (1.54:1)

In 3rd gear, sun gear No. 3 and sun gear No. 2 are driven and the ring gear is the output (1:1)

In 4th gear, sun gear No. 3 and the rear planetary carrier are driven and the ring gear is the output (1.14:1)

In 5th gear, sun gear No. 2 and the rear planetary carrier are driven and the ring gear is the output (0.87:1)

In 6th gear, the rear planetary carrier is driven, sun gear No. 2 is held and the ring gear is the output (0.69:1)

Planetary Gearset Exploded View

FRONT

AR T AR
GEARSET - REAR -,
- FLANETARY ”
. ""’3'1- : GEARSET —
. - o . ;’g - - ! ) o
» . N " e
Sj il "3 ‘ £\
.-"1': I_E.
NO117530
Item Description
Froot planetary Mo, | sun pear
1 Froos planstary camier

Froot planetary ring pelr (pam of icput shadt assembly)

Fear planetary No. ] un paar

k]

4

5 Faar planetary No. 3 s pear
-] Fear planetary camies

Fear planstary ring pear

8 [———

Forward Clutch (A)
The forward clutch (A) connects the front planetary carrier to the rear No. 3 sun gear. This provides a gear reduction ratio of 1.52:1
from the input shaft to rear sun gear No. 3. The forward clutch (A) is applied in 1st, 2nd, 3rd and 4th gears.

Regulated hydraulic pressure from the regulator valve in the valve body pushes the forward clutch (A) piston against the forward
clutch (A) pack to apply the clutch. The front planetary carrier and the rear No. 3 sun gear are connected as a result of the clutch
being applied.
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Forward Clutch (A) Exploded View

{ g
NOTITER
Item Description
1 Forward clusch cylindes
2 Forward cluach pisron
3 Forerard chaach pison medars cpring
4 Forward cluxch balance pision
5 Froot planetary carier assembly
] Forward cluich wave spring
7 Fororard clusch fncoios and coeel plates
§ Forward clusch pressare plate
] Fear planetary No. 3 qun pear hub asd shal assembly
10 Faar planetary No. 3 qun pear

Direct Clutch (B)

The direct clutch (B) connects the front planetary carrier to the rear No. 2 sun gear. This provides a gear reduction ratio of 1.52:1
from the input shaft to rear sun gear No. 2. The direct clutch (B) is applied in reverse, 3rd and 5th gears.

Regulated hydraulic pressure from the regulator valve in the valve body pushes the direct clutch (B) piston against the direct clutch
(B) pack to apply the clutch. The front planetary carrier and the rear No. 2 sun gear are connected as a result of the clutch being

applied.
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Direct Clutch (B) Exploded View

NOITER
Item Description
1 Forward chasch cylinder
2 Forward claich balance pistos
3 Front planstary carier disembly
4 Direct clmck kab
] Dizect clusch pressure plate
] Direct clusch fricoon and ctes] planes
7 Direct clusch wave spoing
3 Direst clusch balance it
¢ Direct chusch pieson renam spony
10 Direct chuch pisson
11 Direct chuch cylinder
12 Rear planetary sun pear No. 2

Intermediate Clutch (C)

The intermediate clutch (C) holds the rear planetary No. 2 sun gear stationary to the transmission case. The intermediate clutch (C)

is applied in 2nd and 6™ gears.

Regulated hydraulic pressure from the regulator valve in the valve body pushes the intermediate clutch (C) piston against the

intermediate clutch (C) pack to apply the clutch.
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Intermediate Clutch (C) Exploded View

Iterm Description
1 Durect chuteh cylndar
3 Intermadiate clutch presnze plane
E] Intermedinte chutch fricnon and stesl plates
4 Intermediate clutch wave spring
5 Intermadute chitch pistop retum spning
& Intermadiate clutch piston
7 Center sappont assemshly
H Fear plaoetary san pear No. 1
8 Tranumivion case

Low/Reverse Clutch (D) and Low/One-Way Clutch (OWC)
The low/reverse clutch (D) holds the rear planetary carrier stationary to the transmission case. The low/reverse clutch (D) is applied
in park, reverse, neutral and 1st gear below 5 kph (3 mph).

Regulated hydraulic pressure from the regulator valve in the valve body pushes the low/reverse clutch (D) piston against the
low/reverse clutch (D) pack to apply the clutch.

The low/One-Way Clutch (OWC) is a brake clutch that holds the rear planetary carrier in one direction and allows it to freewheel in
the opposite direction eliminating engine braking in 1st gear when the transmission is in drive, above 5 kph (3 mph) only.
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Low/Reverse Clutch (D) and Low/One-Way Clutch (OWC) Exploded View

{® )

Description

Center suppont aisembly

Leow reverse chukch piston

Low reverse chutch piton rehaT spong

Low reverse chach piston retaines

Low/One-Way Clutch (OWC)

Low reverte chatrh wave spring

=& | an Ll e i ) bt

Low reverse cluich frictor and steel plates

Low /reverse chuich pressure plate

¢

Raar planstary carmier attembly

10

Tranumiston case

Overdrive Clutch (E)

The overdrive clutch (E) connects the input shaft with the rear planetary carrier. The overdrive clutch (E) is applied in 4th, 5th and

6th gears.

Regulated hydraulic pressure from the regulator valve in the valve body pushes the overdrive clutch (E) piston against the overdrive
clutch (E) pack to apply the clutch.
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Overdrive Clutch (E) Exploded View

-
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External Sealing

The pump assembly has a lip-type seal for the torque converter impeller hub. The pump assembly uses a large O-ring to seal the
transmission case. The pump bolts also seal the pump to the transmission case.

The manual control lever shaft has a lip seal for its bore in the transmission case.

The transmission fluid pan uses a reusable gasket.

The output shaft flange has a lip-type seal that seals the flange to the transmission case.

The transmission case plug provides access to the park pawl shaft. The plug has a seal that is serviced as an assembly with the
plug.

The main control leadframe connector sleeve has a seal for the transmission case bore. The seal is serviced as an assembly with
the bulkhead connector sleeve.

The plug for the fluid level indicator uses an O-ring seal.
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External Sealing (Gaskets, O-rings and Seals)

NI 23061

NaT1TEM
Hem Deacription
1 Tergque coaverter
2 Frea: pensp ol seal
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Continued)

Itsm Dascription
3 Fremt paap-to-cace bolt (13 requand)
4 Frea: pump susasshly
5 Pe=p avasibly maer il aal
& Freon prmp atnacshly
7 Freat pussp o=me od wal
] Traaesiiuon cas
9 Mazmal comtrel ver s wal
2] Masmal coame] lever (Mumea] seame] lover iimilanen posses i vabiclemadal degandans |
H Magmal contrel lever ot
12 Traemiues dud pas paskes
| Trasuos S=d paa
4 Lize presimre np plug
13 Orurput shah Sxnpe retyonm g mot
% Duiput thalt Sxsge
17 Exmancos bouuag flange sal
11 Cruspress abad Sasge vaal
¥ Traumivden caw plag (pazk prwl dak acoen)
F-) Trawhuon balhbesd coansozar b
11 Treae=huon Sxd levsl odepter
2 Traemnwea dud level indcaser plag wal (part of maamidos Bxd level dicaser)
3 Traseshiues = lovel indeater plag (part of Sussemiios Suid level sy

Bushings, Bearings and Thrust Washer Locations
This transmission supports the rotating components of the transmission with bushings, bearings and thrust washers.

The pump assembly support thrust washer controls the amount of end play for components between the pump assembly and the
center support (forward/ overdrive clutch assembly, direct clutch cylinder).

The T8 thrust bearing outer race controls the amount of end play for components between the center support and the rear of the
transmission case (rear planetary gearset assembly, output shaft assembly).
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Hem Description

1 Fremt pusep valacevs wraahar

2 Baaring T1

3 Biaring T

4 Bexzimy Td

] Therut beariag oumes race

L] Rolle marzg T3

T Therur baasing T10

] Ortput dhad baseisg suasshly (Foms-Wheal Disve (40D vakaclen)
§ Crumpur shadt baaring saambly (Raar Wheal Dovs (RWT) valichs)
0] Foom? ail pusp buacing suscbly (it of pu=p snasbly)
n Impet uhiac behing (part of pumsp susesiily)

1 Busring T2

n Bexg T4

] Eolle bearimg T

i Foor plrmaeyry cxinr salectTe wmihar

] Tt bwaring T7

7 Koller bsariag TS

b | Creser race bearag TP

] Bamg T11

n Thrust bearing T12 (KWD ealy)

Lubrication

This transmission provides lubrication for rotating mechanical components through one main hydraulic circuit. The general flow of
lubrication moves from the front of the transmission, through the input and intermediate shafts, to the rear of the transmission.
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Transmission fluid from the pump assembly and the torque converter exit the transmission case to go to the transmission fluid
cooler through the bottom of the transmission fluid cooler tube and returns to the transmission through the top of the transmission
fluid cooler tube.

With lower transmission fluid temperatures, the thermal bypass valve in the transmission case bypasses the transmission fluid
cooler tubes and redirects the fluid to the lubrication circuit. As transmission fluid temperature increases, the thermal bypass valve
directs the fluid to the transmission fluid cooler.

Transmission fluid from the transmission fluid cooler or the thermal bypass valve enters the main lubrication circuit from the top of
the transmission fluid cooler tube port.

Transmission fluid in the lubrication circuit flows to each of the balance pistons for the forward (A), direct (B) and overdrive (E)
clutches. The balance pistons prevent unwanted clutch application when the clutch cylinder rotates at high speeds and hydraulic
controls have released the clutch.

Lubrication Passages

Hem Deecription
1 Traassivuea Sed cooler rensm (inler from the masussiuion Suid coole)
2 Trammmivien fwid socler prevvers [pedet i e emamiviion fed coclar)

Park

The park gear is part of the output shaft assembly. The park gear has lugs on its overdrive surface that the park pawl engages to
lock the output shaft.
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The park lock prevents the vehicle wheels from rotating by allowing the transmission case to hold the output shaft stationary through
the park pawl. When the park pawl is engaged in the park gear, the output shaft is held stationary.

When the manual control lever is rotated to the PARK position, the park lock works as follows:
0  The detent assembly (connected to the manual control shaft) rotates and pushes the park pawl actuator rod into the park
pawl. The actuator rod is spring loaded.
0  The actuator rod is guided into the park pawl by the park pawl abutment.
o  When the park pawl actuator rod is pushed into the park pawl, the park pawl pivots into the park gear and engages with
the lugs.
0  The park pawl holds the output shaft to the transmission case.

PARK PAWL DISENGAGED PARK PAWL ENGAGED

AR PNL
(MSENGAGED

-

P, GEAR B
A (OUTPUT SHAFT)
ASED

e —

A 8)

e e ] ~ (B}
= N ~@C

- A - k .
': LY
x;"-n"‘_'__ﬂ."-.i ) 7) - J"
! . o .- ‘.-”' -y

'.:\ a I'. :o‘ 4 '-;_ i A, . s, .
‘ / | P ' S L - >
X ) fR P 2

- L4
] c
10 x
23 ({; L
WO N0
Ittm Description
1 Inamshuce crd
2 Outpunt ha® pack pase pysasdhly
| Pack pawl
4 Pack pawl resrs ipriag
3 Fask pawi p
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Continued)

rem Deacriptien
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2
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Hydraulic System

Pump Assembly and Transmission Fluid Filter

This transmission has a gear type pump that supplies transmission fluid pressure to the hydraulic system.

The inner (drive) gear is turned by the torque converter hub.

The transmission fluid pump has the following parts:

o0  Pump body, with inner (drive) and outer (driven) gears

o  Centering plate
0 Intermediate plate
o  Stator shaft

The transmission fluid pump draws transmission fluid from the sump area, formed by the transmission fluid pan, through the

transmission fluid filter, which is installed into the intermediate plate portion of the pump assembly and sealed by a rubber seal. A

magnet attached to the transmission fluid pan collects any metallic material in the transmission fluid.

Pump Assembly and Transmission Fluid Filter Components
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Eam Part Number Description
3 - Traausmiiwon Suid fiber seal (part of TADFS)
4 - Trasumivuon Suid pemp body (pust of TALDS)
] - Ismar (idrivn) guar (pasy of TA103)
L] - Crmr (driven) puaz (pa of TALDY)
T - Canmaring phss (part of TAL03)
i - Imermadin plass (pam of TAIOY)
¥ - Fiimr vnctice port
=} - Smter thal (part of TA103)

Transmission Fluid Level Indicator

A removable dipstick-type fluid level indicator is located on the right front area of the transmission case. It is held in by an external

fluid fill plug. The transmission fluid level indicator is removed with the transmission fluid fill plug. The transmission fluid level

indicator is removed from the fill plug to check the transmission fluid level.

The transmission fluid level is correctly checked when the transmission is at normal operating temperature, 89°C-102°C (193°F-

215°F), and the vehicle is on a level surface.

The correct transmission fluid level is at the upper level of the crosshatch marks on the transmission fluid level indicator.

Transmission Fluid Level Indicator
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Main Control Assembly

The hydraulic system of this transmission includes the fluid pump, a main control assembly and fluid passages in the transmission

case and center support to apply the clutches.

The main control assembly has an upper valve body assembly, a separator plate and a lower valve body assembly. The lower valve

body assembly has 7 solenoids to control the valves in the main control.
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TheTurbine Shaft Speed (TSS), Output Shaft Speed (OSS), Transmission Range (TR) and Transmission Fluid Temperature (TFT)

sensors are all part of the main control assembly leadframe.

Main Control Assembly
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NO1 17545
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Daacnption

TAIN

Mam contrel

Loy

Mlclded adinme

Trammisicn coatol valve body (sppes)

TE193

Tramemsiwes ceamel valve check ball (T regqueed)

Trsumiton coasel valve body wparats plass

Trsimission conmel valve body (lowss)

= | O] WA R

Trasmivsc coatol valve assambly

Trsazison ceamol Sl sscshly

Trasmission fuid Sker

LA ]

Trasezuiuss wiessd dasmper valve sl

-
(=]

Shift Solencid A (35A)

-
-

Shf Soleacid B (558)

-
(]

Skt Soleneid C (55C)

-
=

Lize Presmee Coamol (LPC) sclancid

-
-

Ski& Salazcsd D (550)

-
o

Shi% Solencid B (55T)

—
o

Tergus Comoertar Cheech (TOC) selanead

-
|

Forward (A) chuch laech valkve sssambly

-
wr

Direct (B) chasch latck valve sssacshly

-
D

Zolamosd repslater valve

2

Low'sovans (D) chesch hach valow sstacshly

&l
-

Drive sasbls vale

i3

Seolsand maltpha valve

L]
Ll

Forward (A) chotch regulator vale assecsbly

L]
=

Croacdezes (E) chuich mepulztor valve ssecshly

ba
WA

Crvandrss (E) ciuxch lasch valve assassbiy

e
=

Bypan chech consol mpalator valve assesshly

b
=¥

Mass regulater valve passenbly

4

Comventsr e mepmator valve ansemhiy

2

Lubricansn conmel valve museshly

s

Mazmal vakee sssessbly

1-26



6R80 Automatic Transmission — Section 1 — Description and Operation

fem Part Number Description

L1 - Lowreverie (DI) cleech laeck valhve ausacshly
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Hydraulic Circuits
Hydraulic Circuit Identification and Function

HYDRAULIC CIRCUIT LEGEND

CIRCUIT/PRESSURE

SYMBOLS/COMPONENTS

t.

[
LLLIIT

tir

PLBA SUCTION

LINE PRESEURE
EAT-1,BEE WP (75200 poi)

REGULATED LINE PRESSURE
5171, 655 WP'a (75240 i)

TRANSMISSION FLUD COOLER FEEDVUBRICATION
D758 WPa 0110 pai)

TORDUE CONVERTER CLUTCH {TCC} RELEASE FRESSURE
C-TE8 P -1 10 pai)

HO PREGSURE
[CIRCINT NOT USEDAVALVE EXHAUST)

EXHAUST CIRCUIT

ﬁi BALL CHECK

SHUTTLE BALL

a

@ SOUENCHD DAMPER
<a

v

FLURD DORECTION
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EL IR
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SOLENOD FEED CRCUITFULL SOLENDID PRESBURE
S31-565 WPw (TT-82 pa)

VARABLE SOLENOID PRE SSURE - VALVESPUCKSMETONS
D8R WP [0-70 Bl

Hygraulic Circutt igentincation Chart

Circuil HName

Description
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(8= Ragaasad on prevacss Som da chimel © agalaer valbie 2 the istarmadiane (C) chiek e apply the churek
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Hyaraylic Circuit ldentMoation Cnart (Continued)

Chrcult Hams Descriplion
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Main Control Hydraulic Passage Identification
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SEPARATOR PLATE PASSAGES
(LOWER VALVE BODY SIDE)
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LOWER VALVE BODY PASSAGES
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VALVE BODY-TO-TRANSMISSION CASE HYDRAULIC PASSAGES
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Line Pressure Hydraulic Circuits
The PCM controls line pressure with the Line Pressure Control (LPC) solenoid. Varying pressure from the LPC solenoid effects shift
feel while allowing sufficient pressure for clutch application.

When the engine is running, the pump supplies pressure to the main regulator valve through the PUMP circuit. The position of the
main regulator valve controls line pressure (in the PUMP circuit). Pressure from the LPC through the VFS5 circuit controls the
position of the main regulator valve.

The main regulator valve varies pressure in the SCHG circuit. The higher the pressure in the SCHG circuit, the lower the line
pressure (PUMP circuit) is. As SCHG pressure decreases, line pressure (PUMP circuit) increases.
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6R80 LINE PRESSURE HYDRAULIC CIRCUITS
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Lubrication Hydraulic Circuits

The main regulator valve supplies pressure to the lubrication control valve through the CREL F circuit. When the Torque Converter
Clutch (TCC) is applied, the lubrication control valve supplies the transmission lubrication through the COOLF circuit to the LUBE
circuit.

When the TCC is released, return fluid from the torque converter is supplied to the LUBE circuit through the CAPLY, CAPLY EX and
DBACK circuits.

Pressure in the LUBE circuit either circulates through the thermal bypass valve when Transmission Fluid Temperature (TFT) is
below operating temperature or through the transmission fluid cooler when the transmission fluid is at or above operating
temperature. Return fluid from the thermal bypass valve or the transmission fluid cooler enters the input shaft through the pump
assembly and flows through passages in the input shaft, intermediate shaft and output shaft to provide lubrication for the
transmission.
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6R80 LUBRICATION oy e
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Torque Converter Hydraulic Circuits

When the TCC is released, line pressure is supplied to the converter release regulator valve from the lubrication control valve
through the CREL F circuit. The converter release regulator valve supplies pressure to the torque converter through the CREL
circuit to release the torque converter.

CREL pressure exits the torque converter through the CAPLY circuit and goes to the bypass clutch control regulator valve. The
bypass clutch control regulator valve directs the fluid back to the converter release regulator valve through the CAPLY EX circu
The converter release regulator valve direct the fluid to the DBACK circuit where it supplies lubrication in the LUBE circuit.

it.
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6R80 TORQUE CONVERTER
HYDRAULIC CIRCUITS
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When the TCC is applied, the TCC solenoid applies hydraulic pressure to the bypass clutch control regulator valve and the

converter release regulator valve through the VFS6 circuit to position the

Line pressure is supplied to the bypass clutch control regulator valve from the main regulator valve. The bypass clutch control

valves to apply the TCC.

regulator valve directs regulated line pressure to the TCC through the CAPLY circuit to apply the TCC.

CAPLY pressure exits the torque converter through the CREL circuit and goes to the converter release regulator valve.

For torque converter description and function, refer to Torque Converter in this section.
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Solenoid Hydraulic Circuits
LINE pressure from the pump is directed to the individual shift, TCC solenoid and LPC solenoid by the solenoid regulator valve
through the SREG circuit.

The PCM controlled solenoids, direct full or regulated SREG pressure to the valves that they control.
For electrical operation of the solenoids, refer to Transmission Electronic Control System in this section.

The LPC solenoid sends varying pressure to the main regulator valve to control line pressure.

In the PARK and NEUTRAL position, the PCM supplies low current to Shift Solenoid D (SSD) to apply high-regulated pressure to
the solenoid multiplex valve which directs the pressure to the D1 regulator and latch valves to apply the low/reverse clutch (D).
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6R80 SOLENOID HYDRAULIC CIRCUITS
IN PARK OR NEUTRAL

Lo o o WIET L B ERbins o
“Yorr “*"ﬁ'w weiBoom|  SAOTRC oy Effagmer |on B8 orr| A
ERACET  my il ':.1 - QLU D "y CLUTCHE e b;u‘p.n:r e h'A_LN'.II:

e bl =] =] = -] e |
. =& R H & F & R yil
=3 = | = ) =
I— v D T iITe . & .
RE " N FER

i 5 ¥
il G S g o
w

e R e
| — :.m":.‘ LA

:.;u.irl:ﬁenm ATCE
NOOROT u}lhl .lrll' g ii

kg by Wy

In the REVERSE position, the PCM supplies low current to Shift Solenoid B (SSB) to apply high-regulated pressure to the clutch B
regulator and latch valves to apply the direct clutch (B). The PCM also supplies low current to SSD to apply high-regulated pressure
to the solenoid multiplex valve which directs the pressure to the D1 regulator and latch valves to apply the low/reverse clutch (D).

6R80 SOLENOID HYDRAULIC CIRCUITS
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In 1st gear, the PCM supplies high current to Shift Solenoid A (SSA) to apply high-regulated pressure to the clutch A regulator and
latch valves to apply the forward clutch (A). The PCM also supplies low current to SSD to apply high-regulated pressure to the
solenoid multiplex valve which directs the pressure to the D1 regulator and latch valves to apply the low/reverse clutch (D).
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In 2nd gear, the PCM supplies high current to SSA to apply high-regulated pressure to the clutch A regulator and latch valves to
apply the forward clutch (A). The PCM also supplies high current to Shift Solenoid C (SSC) to apply high-regulated pressure to the
clutch C regulator valve to apply the intermediate clutch (C).
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In 3rd gear, the PCM supplies high current to SSA to apply high-regulated pressure to the clutch A regulator and latch valves to
apply the forward clutch (A). The PCM also supplies low current to Shift Solenoid B (SSB) to apply high-regulated pressure to the
clutch B regulator and latch valves to apply the direct clutch (B).
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6R80 SOLENOID HYDRAULIC CIRCUITS
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In 4th gear, the PCM supplies high current to SSA to apply high-regulated pressure to the clutch A regulator and latch valves to
apply the forward clutch (A). The PCM also supplies low current to SSD to apply high-regulated pressure to the solenoid multiplex
valve which directs the pressure to the clutch E regulator and latch valves to apply the overdrive clutch (E). The PCM turns on Shift
Solenoid E (SSE) to apply pressure to the solenoid multiplex valve and the drive enable valve to direct SSD pressure to the clutch E
regulator and latch valves.
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In 5th gear, the PCM supplies low current to SSD to apply high-regulated pressure to the solenoid multiplex valve which directs the

pressure to the clutch E regulator and latch valves to apply the overdrive clutch (E). The PCM turns on SSE to apply pressure to the
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solenoid multiplex valve and the drive enable valve to direct SSD pressure to the clutch E regulator and latch valves. The PCM also
supplies low current to SSB to apply high-regulated pressure to the clutch B regulator and latch valves to apply the direct clutch (B).

6R80 SOLENOID HYDRAULIC CIRCUITS
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In 6th gear, the PCM supplies low current to SSD to apply high-regulated pressure to the solenoid multiplex valve which directs the
pressure to the clutch E regulator and latch valves to apply the overdrive clutch (E). The PCM turns on SSE to apply pressure to the
solenoid multiplex valve and the drive enable valve to direct SSD pressure to the clutch E regulator and latch valves. The PCM also
supplies high current to SSC to apply high-regulated pressure to the clutch C regulator valve to apply the intermediate clutch (C). To
apply the TCC, the PCM supplies high current to the TCC solenoid to apply high-regulated pressure to the converter release

regulator valve and the bypass clutch control regulator valve to apply the TCC.
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G6R80 SOLENOID HYDRAULIC CIRCUITS
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In 3rd gear fail safe, all solenoids are off. SSB, in the off position, applies high pressure to the clutch B regulator and latch valves to
apply the direct clutch (B). The forward clutch (A) is hydraulically applied in 3rd gear fail safe. PCA provides maximum solenoid
pressure to the main regulator valve for maximum line pressure. Also, SSD is on which applies high pressure to the solenoid
multiplex valve which is directed to the drive enable valve where it is blocked.
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Forward Clutch (A) Hydraulic Circuits
To apply the forward clutch (A), the manual valve must be in the DRIVE, 3, 2 or 1 position to provide line pressure to the clutch A
regulator valve through the DRIVE circuit.

For the forward clutch (A) to apply, SSA provides regulated solenoid pressure from the SREG circuit to the clutch A regulator and
latch valves through the VFS1 circuit to position the valves to apply the forward clutch (A). As the forward clutch is applied, SSA
increases pressure to the clutch A regulator and

latch valves.

The clutch A regulator valve provides regulated line pressure to the CL A circuit to apply the forward clutch (A).
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The forward clutch (A) is released when the manual valve is in the NEUTRAL, REVERSE or PARK position or the when the manual
valve is in the DRIVE position with the transmission in 5th or 6th gear.

SSA lowers pressure to the clutch A regulator and latch valve to position the valves to lower the regulated line pressure in the CL A
circuit to release the clutch.

When the forward clutch (A) is released, the clutch A regulator valve directs exhaust circuit pressure from the CL EXH circuit to the
CL A circuit to fill the circuit and the forward clutch (A) with fluid at low pressure, approximately 21 kPa (3 psi).
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6R80 FORWARD CLUTCH HYDRAULIC CIRCUITS
RELEASED IN 5TH AND 6TH GEAR
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Direct Clutch (B) Hydraulic Circuits
To apply the direct clutch (B), the manual valve can be in the REVERSE, DRIVE, 3, 2 or 1 position to provide line pressure to the
clutch B regulator valve through the REV/DRIVE circuit.

For the direct clutch (B) to apply in reverse, SSB provides regulated solenoid pressure from the SREG circuit to the clutch B
regulator and latch valves through the VFS2 circuit to position the valves to apply the direct clutch (B). As the direct clutch is applied,
SSB increases pressure to the clutch B regulator and latch valves.

The clutch B regulator valve provides regulated line pressure to the CL B circuit to apply the direct clutch (B).
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6R80 DIRECT CLUTCH HYDRAULIC CIRCUITS
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When the direct clutch (B) is applied in 3rd and 5th gear, regulated solenoid pressure from the D1 latch valve is supplied to the
clutch B regulator valve through the VFS2D circuit and opposes pressure from the VFS2 circuit for clutch B valve positioning.
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6R80 DIRECT CLUTCH HYDRAULIC CIRCUITS
APPLIED IN 3RD AND 5TH GEAR
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The direct clutch (B) is released when the manual valve is in the PARK or NEUTRAL position or when the manual valve is in the
DRIVE position with the transmission in 1st, 2nd, 4th or 6th gear.

In NEUTRAL or PARK, the manual valve does not supply line pressure to the clutch B regulator valve. SSB lowers pressure to the
clutch B regulator and latch valve to position the valves to lower the regulated line pressure in the CL B circuit to release the clutch.
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6R80 DIRECT CLUTCH HYDRAULIC CIRCUITS
RELEASED IN NEUTRAL
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In 1st, 2nd, 4th or 6th gear, the manual valve supplies line pressure to the clutch B regulator valve. SSB lowers pressure to the
clutch B regulator and latch valve to position the valves to lower the regulated line pressure in the CL B circuit to release the clutch.

When the direct clutch (B) is released in 1st, 2nd, 4th or 6th gear, the clutch (B) regulator valve directs exhaust circuit pressure from
the CL EXH circuit to the CL B circuit to fill the circuit and the direct clutch (B) with fluid at low pressure, approximately 21 kPa (3

psi).
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6R80 DIRECT CLUTCH HYDRAULIC CIRCUITS
RELEASED IN 1ST, 2ND, 4TH AND 6TH GEAR
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Intermediate Clutch (C) Hydraulic Circuits
To apply the intermediate clutch (C), the manual valve can be in the DRIVE, 3, 2 or 1 position to provide line pressure to the clutch
C regulator valve through the DRIVE circuit.

SSC provides regulated solenoid pressure from the SREG circuit to the clutch C regulator valve through the VFS3 circuit to position
the valve to apply the intermediate clutch (C). As the intermediate clutch (C) is applied, SSC increases pressure to the clutch C
regulator valve.

The clutch C regulator valve provides regulated line pressure to the CL C circuit to apply the intermediate clutch (C).

Regulated solenoid pressure from the clutch E latch valve is supplied to the clutch C regulator valve through the VFS3E circuit and
opposes VFS3 pressure for clutch C regulator valve positioning in 6th gear only.
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6R80 INTERMEDIATE CLUTCH HYDRAULIC CIRCUITS
APPLIED IN 2ND AND 6TH GEAR
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To release the intermediate clutch (C) when the manual valve is in the DRIVE, 3, 2 or 1 position SSC lowers pressure to the clutch

C regulator valve to position the valve to lower the regulated line pressure in the CL C circuit to release the clutch.

When the intermediate clutch (C) is released, the clutch C regulator valve directs exhaust circuit pressure from the CL EXH circuit to

the CL C circuit to fill the CL C circuit and the intermediate clutch (C) with fluid at low pressure, approximately 21 kPa (3 psi).

In PARK, REVERSE or NEUTRAL, the manual valve does not supply line pressure to the clutch C regulator valve.
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Low/Reverse Clutch (D) Hydraulic Circuits
To apply the low/reverse clutch (D), the manual valve can be in any position. Line pressure is supplied to the D1 regulator and latch
valves by the pump through the PUMP circuit.

SSD provides regulated solenoid pressure from the SREG circuit to the solenoid multiplex valve through the VFS4 circuit where it is
directed to the D1 regulator and latch valves through the CL DC circuit to position the valves to apply the low/reverse clutch (D). As
the low/reverse clutch (D) is applied, SSD increases pressure to the D1 clutch regulator and latch valves.

The clutch D1 regulator valve provides regulated line pressure from the PUMP circuit to the CL D1 circuit to apply the low/reverse
clutch (D).
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6R80 LOW/REVERSE CLUTCH HYDRAULIC CIRCUITS
APPLIED IN REVERSE AND 1ST GEAR
SEI.FHD_.LIE !sl.'Jl_.*THG: D (S50)
CLUTCH DvE
N
=1
:_IFRI‘ SSURE FROM 1
RESLATOR 1
VALYE =
" [
b = l
| : CL 01 . I
! = i :'--.-----1‘1----.
:I ) ;Tfh .-1:_. - - . E
W M il
Sl S T, B !
) L=‘.‘¢—‘-‘= = -"— e e e S -"‘}"""'"'—-LFF'——F--
} TE) AAANR AL < I: 4
A WVALVE [ i .
} . L i —— -—ll.I
L i R N— = !
E=F AN o _T_ﬁ
it
Rkis
(9 |.‘-".,\'.:'..'u L o ;:{;ﬁ.‘:‘lk-ﬂ‘ﬂ_ .L
iz R

To release the low/reverse clutch (D), the manual valve can be in the DRIVE, 3 or 2 position. SSD lowers pressure to the VFS4
circuit which lowers pressure in the CL DC circuit to position the D clutch regulator and latch valves to lower pressure in the CL D1
circuit and release the low/reverse clutch (D).

When the low/reverse clutch (D) is released, the clutch D2 latch valve directs line pressure regulated to approximately 21 kPa (3 psi)
to the CL EXH circuit which fills the volume of the unused clutches and circuits.

When the low/reverse clutch (D) is released, the CL EXH circuit supplies the D1 regulator valve which fills the CL D1 circuit and the
low/reverse (D) clutch.
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Overdrive Clutch (E) Hydraulic Circuits
To apply the overdrive clutch (E), the manual valve must be in the DRIVE position. Line pressure is supplied to the clutch E
regulator valve.

SSD provides regulated solenoid pressure from the SREG circuit to the solenoid multiplex valve through the VFS4 circuit. SSE
supplies pressure to the solenoid multiplex valve and the drive enable valve to position the valves to direct pressure from the VFS4
circuit to the CLEC F and CLEC circuits to position the clutch E regulator and latch valves to apply the overdrive clutch (E). As the
overdrive clutch (E) is applied, SSD increases pressure to the clutch

E regulator and latch valve.

The clutch E regulator valve provides regulated line pressure from the DRIVE circuit to the CLE circuit to apply the overdrive clutch

(E).
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6R80 OVERDRIVE CLUTCH HYDRAULIC
CIRCUITS APPLIED IN 4TH, 5TH AND 6TH GEAR
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To release the overdrive clutch (E), the manual valve can be in any position. SSD lowers pressure to the VFS4 circuit which lowers
pressure in the CLEC and CLEC F circuits and releases the overdrive clutch (E). SSE blocks SREG pressure to the solenoid
multiplex valve and the drive enable valve to allow SSD to control low/reverse clutch (D) operation.

When the overdrive clutch (E) is released, the clutch E regulator valve directs exhaust circuit pressure from the CL EXH circuit to the
CL E circuit to fill the circuit and the clutch with fluid at low pressure, approximately 21 kPa (3 psi).

1-52



6R80 Automatic Transmission — Section 1 — Description and Operation

6R80 OVERDRIVE CLUTCH HYDRAULIC CIRCUITS
RELEASED IN 2ND AND 3RD GEAR
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Transmission Electronic Control System
Powertrain Control System
The TCU controls the electronic functions of this transmission. A plastic molded leadframe is bolted to the main control assembly.
The leadframe contains the Turbine Shaft Speed (TSS), Output Shaft Speed (OSS), Transmission Fluid Temperature (TFT) and

Transmission Range (TR) sensors.

The TCU receives input signals from engine and transmission sensors and uses these inputs to control line pressure, shift time,
Torque Converter Clutch (TCC), and shift solenoids.

The following is a list of direct engine and driver inputs to the TCU along with module information from the vehicle Controller Area
Network (CAN):

Engine speed

Engine torque

Engine coolant temperature
Throttle position
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The TCU also:

. monitors inputs and outputs for the presence of faults.

e stores DTCs related to detected faults.

. provides outputs on the CAN for transmission range, output shaft speed, turbine shaft speed, transmission fluid
temperature, and current gear.

. provides On-Board Diagnostic (OBD) information using the CAN to illuminate the Malfunction Indicator Lamp (MIL) or
Transmission Control Indicator Lamp (TCIL)

. provides diagnostic information to a laptop scan tool through the Data Link Connector (DLC).

If the TCU detects a system or component fault, it substitutes a default value or signal using Failure Mode and Effect Management
strategies.

The TCU also uses Failure Mode and Effect Management strategies to compensate for electrical or mechanical shift solenoid and
apply component faults that result in alternate shift patterns.

If the transmission loses complete electronic control, it operates in a fail-safe mode with:
. Maximum line pressure in all transmission ranges
. Functional PARK, REVERSE and NEUTRAL position
. Operation in 3rd or 5th gear (depending on the failure conditions) when the selector lever is in the DRIVE, 3, 2 or 1
position
e TCCisreleased in all transmission ranges and gears
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Solenoid Operation Chart

Selector Lever Position | PCM Commanded Gear Shift Solenaid TCC NL
554 NL S5B NH S5C NL SS5D NH SSE NC
(1,2.3.4) (2.5,R) (CB 2,8) (CB LRIC
4,5.8)
P P Off On Off Off Off Off
E K Off Off Off Off Off Off
W N Off On Off Off 2 off Off
D 1 On On Off Off* Off Off
2 On On On On Off Off
3 COn Off Off On On On/Off
L On On Off Off On On'Off
5 Off Off ofr odr On On/'Off
1] Off On On Off On On/Off
a Solenoid state will change if vehicle is moving forward with the selector lever in the NEUTRAL position.
b Solenoid is On when vehicle is above 3 mph.
CB = Clutch brake
NC = Normally closed
NH = Normally high
NL = Normally low

The following are brief descriptions of the sensors and actuators used to control transmission operation.

Line Pressure Control (LPC) Solenoid
The Line Pressure Control (LPC) solenoid is a Variable Force Solenoid (VFS) that varies hydraulic pressure by actuating a hydraulic
valve.

The TCU applies variable current to the LPC solenoid which varies pressure in the VFS5 hydraulic circuit to the main regulator
valve. Refer to Hydraulic Circuits in this section.

The LPC solenoid uses inversely proportional operation. As the current from the PCM decreases, the pressure from the solenoid
increases. As the current from the PCM increases, the pressure from the solenoid decreases. The LPC solenoid is supplied
hydraulic pressure from the SREG circuit.

With zero current, the LPC solenoid fully opens the hydraulic valve which applies the maximum amount of hydraulic pressure to the
main regulator valve through the VFS5 hydraulic circuit and applies maximum line pressure in the PUMP hydraulic circuit. With
maximum current to the solenoid, the hydraulic valve fully closes the outlet port for minimum pressure to the VFS5 hydraulic circuit,
lowering the line pressure in the PUMP hydraulic circuit.
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Torque Converter Clutch (TCC) Solenoid
The TCC solenoid is a VFS that varies hydraulic pressure by actuating a hydraulic valve.

The TCU applies variable current to the TCC solenoid which varies pressure in the VFS6 hydraulic circuit to the converter release
regulator valve and the bypass clutch control regulator valve. Refer to Hydraulic Circuits in this section.

The TCC solenoid uses proportional operation. As the current from the PCM decreases, the pressure from the solenoid decreases.
As the current from the PCM increases, the pressure from the solenoid increases. The TCC solenoid is supplied hydraulic pressure
from the SREG circuit.

With zero current, the TCC solenoid fully closes the hydraulic valve which applies the minimum amount of hydraulic pressure to the
converter release regulator valve and the bypass clutch control regulator valve through the VFS6 hydraulic circuit and releases the
TCC. With maximum current to the solenoid, the hydraulic valve fully opens the outlet port for maximum pressure to the VFS6
hydraulic circuit to apply the TCC.
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Torque Converter Clutch (TCC) Proportional VFS
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Shift Solenoid A (SSA), Shift Solenoid B (SSB), Shift Solenoid C (SSC) and Shift Solenoid D (SSD)
Shift solenoids A through D are VFS that vary hydraulic pressure by actuating a hydraulic valve.

The TCU applies variable current to the shift solenoids which varies pressure in the hydraulic circuit to the regulator and latch valves
of the clutch that it controls. Refer to Hydraulic Circuits in this section.

SSA and SSC use proportional operation. As the current from the TCU decreases, the pressure from the solenoid decreases. As the
current from the TCU increases, the pressure from the solenoid increases. SSA and SSC are supplied hydraulic pressure from the
SREG circuit.

With zero current, SSA and SSC fully close the hydraulic valves which applies zero amount of hydraulic pressure to the regulator

and latch valves of the clutch that it controls and releases the clutch. With maximum current to the solenoids, the hydraulic valves
fully open for maximum pressure to the regulator and latch valves to apply the clutch.
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Shift Solenoid A (SSA) and Shift Solenoid C (SSC) Proportional VFS
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Iem Description
1 Shuft Solenosd A (S5A) Varable Foroe Solenowd (VFS)
2 Shaft Sclenoad C (55C) VES

SSB and SSD use inverse proportional operation. As the current from the TCU decreases, the pressure from the solenoid
increases. As the current from the TCU increases, the pressure from the solenoid decreases. SSB and SSD are supplied hydraulic

pressure from the SREG circuit.

With zero current, SSB and SSD fully open the hydraulic valves which applies maximum hydraulic pressure to the regulator and
latch valves to apply the clutch that it controls. With maximum current to the solenoids, the hydraulic valve fully closes to apply zero
amount of hydraulic pressure to the regulator and latch valves of the clutch that it controls and releases the clutch.
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Shift Solenoid B (SSB) and Shift Solenoid D (SSD) Inverse Proportional VFS
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Item Description
! Shaft Solenind B ($SB) Vanable Ferce Solentad (VFS)
2 Shuft Solenowd D (55D) VFS

Shift Solenoid E (SSE)

SSE is an ON/OFF solenoid. When SSE is in the OFF position, SSD controls the regulator and latch valves to apply the low/reverse
clutch. When SSE is in the ON position, SSD controls the regulator and latch valves to apply the overdrive (456) clutch. Refer to
Hydraulic Circuits in this section.

SSE is supplied hydraulic pressure from the SREG circuit. When SSE is OFF, the solenoid supply is blocked and the outlet port

(SS1 circuit) is connected to the exhaust port. When SSE is ON, the exhaust port is blocked and the solenoid supply is connected to
the outlet port (SS1 circuit).
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Shift Solenoid E (SSE) ON/OFF Solenoid
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MNOTITTAS

Turbine Shaft Speed (TSS) Sensor
The TSS sensor is a Hall-effect type sensor that provides a signal to the TCU that changes in frequency as the rotating speed of the
forward (1,2,3,4) clutch cylinder varies.

The TCU compares the TSS sensor signal with the engine speed information to determine the amount of slip occurring in the
torque converter.

The TCU also compares the TSS sensor signal with the OSS sensor signal to determine the gear ratio provided by the rear
planetary gearset.

The TCU uses the TSS sensor signal as an input for its strategies for shifts and TCC operation. The TCU also uses the TSS sensor
signal for transmission fault detection and diagnostics.

Refer to the component illustration at the beginning of this procedure for the location of the TSS sensor.

Output Shaft Speed (OSS) Sensor
The OSS sensor is a Hall-effect type sensor that provides a signal to the TCU that changes in frequency as the rotating speed of the
output shaft ring gear varies.
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The TCU also compares the OSS sensor signal with the TSS sensor signal to determine the gear ratio provided by the rear
planetary gearset.

The TCU uses the OSS sensor signal as an input for its strategies for shifts and TCC operation. The TCU also uses the OSS sensor
signal for transmission fault detection and diagnostics.

Refer to the component illustration at the beginning of this procedure for the location of the OSS sensor.

Transmission Fluid Temperature (TFT) Sensor
The TFT sensor is a temperature dependent resistor that is in contact with transmission fluid in the transmission sump area.
The TCU monitors the voltage across the TFT sensor, which changes as transmission fluid temperature varies.

The TCU uses the TFT sensor signal as an input for its strategy for shifting and TCC operation. The TCU also uses the TFT sensor
signal for transmission fault detection and diagnostics.

Refer to the component illustration at the beginning of this procedure for the location of the TFT sensor.

Transmission Range (TR) Sensor

The TR sensor has a set of Hall-effect sensors that have a pattern of ON/OFF states which are dependant on the PARK,
REVERSE, NEUTRAL, DRIVE, 3, 2 or 1 position of the manual valve.

The TR sensor also provides signals for the starting system and the reverse lights.

The TCU uses the TR sensor signal as an input for its strategy for shifting and TCC operation. The TCU also uses the TR sensor
signal for transmission fault detection and diagnostics.

Refer to the component illustration at the beginning of this procedure for the location of the TR sensor.
Transmission Operation

Transmission Operation Overview
Transmission operation is controlled by the TCU.
Torque Converter

This transmission uses a torque converter with the following elements:
. Impeller
. Turbine
. Reactor
e  Torque Converter Clutch (TCC)

For component information, refer to Torque Converter in this section.
Planetary Gearsets

Operation of this transmission involves the use of 2 planetary gearsets that have the following components:
. Front (single planetary gearset)
o0  One sun gear
0  One planetary carrier with 4 gears
o Onering gear
. Rear (ravigneaux planetary gearset)

o0  Two sun gears of different sizes

0 Three short planetary gear pinions meshing with the sun gears
o Three long planetary gear pinions meshing with the sun gears
0  One planetary carrier

o Onering gear

Apply Clutches

This transmission uses the following clutches to operate the 2 planetary gearsets:
. Forward clutch (A)
. Direct clutch (B)
e Intermediate clutch (C)
. Low/reverse clutch (D)
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For information about planetary gearsets or the apply clutches, refer to Mechanical Components and Functions in this section.

Overdrive clutch (E)
Low One-Way Clutch (OWC)

Hydraulic System
The hydraulic operation of this transmission includes the following components:

Main control assembly
Pump assembly with filter
Torque converter

Apply components (clutches)

For component information, refer to Hydraulic System in this section.

Electronic Operation

The PCM controls the operation of this transmission with the following solenoids:

Line Pressure Control (LPC) solenoid
Shift Solenoid A (SSA)

Shift Solenoid B (SSB)

Shift Solenoid C (SSC)

Shift Solenoid D (SSD)

Shift Solenoid E (SSE)

TCC solenoid

For solenoid information, refer to Transmission Electronic Control System in this section.
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FORWARD CLUTCH  SUN GEAR “\
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FORWARD CLUTCH  ASSEMELY o
CYLINDER AND \ L
HUD ASSENBLY ‘ e
ASEEMELY 3 i
TOROUE “ 1

CONVERTER

AR P,
AND SPTING

[ rpre, ]

Mechanical Operation
Apply components:

e  Park pawl engaged holding the park gear (output shaft) stationary
. Low/reverse clutch (D) applied

Planetary Gearset Operation

Front planetary gearset driving components:
e  Ring gear (input shaft)

Front planetary gearset driven components:
e  Planetary carrier

Front planetary gearset held components:
. Sun gear (splined to pump assembly)
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6R80 Automatic Transmission — Section 1 — Description and Operation

Rear planetary gearset driving components:
. None

Rear planetary gearset driven components:
. None

Rear planetary gearset held components:
e  Planetary carrier
. Ring gear (output shaft)

Park Position Clutch Application Chart

Gear Forward A Direct B (3,5.R) | Inter-mediate C | Low/ Reverse D QOverdrive E Low-OWC
(1.2,2.4) (2.8) (1.R) (4.5.5)
Park H
Planetary Fromt planetary Front camer-to-2No. No. 2 sun gear Fear planetary Input shaft-to-rear Rear planetary
Components carmer-to-No. 3 sun 2 sun gear CcaImer planetary camer carmer
gear

e H=Hold Clutch
For component information, refer to Mechanical Components and Functions in this section.

Park Position Power Flow

6R80 PARK POSITION

DRIVEN
COMPONENTS

LOWREVERSE
CLUTCH (D)

.-!._.tﬁﬁlll--'l-l--u---. !
I 7 p————

—— alind b o

MO 17746

Hydraulic Operation

Line pressure hydraulic circuits:
e  The position of the main regulator valve controls line pressure. The position of the main regulator valve is dependent on
the pressure applied to it by the LPC solenoid through the VFSS5 circuit.
e  The main regulator valve varies pressure in the PUMP circuit by controlling hydraulic flow from the SCHG circuit into the
pump suction circuit.
e  Line pressure is supplied to the:
o manual valve.
o lubrication control valve.
o  converter release regulator valve.
o  bypass clutch control regulator valve.
o0  solenoid pressure regulator valve.
o D1 latch and regulator valves.

Torque converter circuits:
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6R80 Automatic Transmission — Section 1 — Description and Operation

e  When the TCC is released, the converter release regulator valve applies pressure to the torque converter through the
CREL circuit to release the TCC.

. CREL pressure exits the torque converter through the CAPLY circuit to the bypass clutch control regulator valve.

e  The bypass clutch control regulator valve directs the pressure from the CAPLY circuit back to the converter release
regulator valve through the CAPLY EX circuit.

e  The converter release regulator valve directs the pressure from the CAPLY EX circuit to the drain back valve through the
DBACK circuit.

Cooler and lubrication hydraulic circuits:

e  The lubrication control valve directs line pressure to the transmission fluid cooler or the thermal bypass valve through the
COOLF circuit.

e  When the transmission fluid exits the transmission fluid cooler or thermal bypass valve, it provides lubrication to the
transmission through the LUBE circuit. For information about transmission lubrication, refer to Mechanical Components
and Functions in this section.

Solenoid hydraulic circuits:

e  The solenoid pressure regulator valve supplies regulated line pressure to the shift, LPC and TCC solenoids through the
SREG hydraulic circuit.

e  The LPC solenoid applies varying pressure to the main regulator valve through the VFS5 hydraulic circuit. The LPC
solenoid regulates line pressure by controlling the position of the main regulator valve.

. SSD supplies pressure to the solenoid multiplex valve through the VFS4 circuit.

e  The position of the solenoid multiplex valve allows pressure from the VFS4 circuit to be directed to the D1 and D2 latch
and regulator valves through the CL DC circuit to position the valves for low/reverse clutch (D) application.

Clutch hydraulic circuits:

®  Line pressure is supplied by the pump to the D1 latch and regulator valves.
®  Regulated line pressure from the D1 regulator valve is supplied to the low/reverse clutch (D) to apply the clutch.

For hydraulic circuit information, refer to Hydraulic Circuits in this section.

Electrical Operation
Solenoid operation:

Park Position Solenoid Operation Chart

Selector Lever Position | PCM Commanded Gear Shift Solencid TCC ML
S5A ML S5B NH S5C ML SSD MNH SSEHNC
(1.2,3.4) {3.5,R) [{CB 2,6) (CB LR
4,5,6)
P P Off On Off Cm On Off
CB = Clutch brake
NC = Normally closed
NH = Normally high
NL = Normally low

For solenoid information, refer to Transmission Electronic Control System in this section.
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6R80 Automatic Transmission — Section 1 — Description and Operation

Reverse Position
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N ; )
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ARAEMBLY
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2 AND CUTFUT
. EHAFT ASSEMBLY

Mechanical Operation
Apply components:

. Low/reverse clutch (D) applied
e  Direct clutch (B) applied

Planetary Gearset Operation

Front planetary gearset driving components:
e  Ring gear (input shaft)

Front planetary gearset driven components:
e  Planetary carrier

Front planetary gearset held components:
e  Sun gear (splined to pump assembly)
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Rear planetary gearset driving components:
. Sun gear No. 2

Rear planetary gearset driven components:
. Ring gear (output shaft)

Rear planetary gearset held components:
e  Planetary carrier

Reverse Position Clutch Application Chart

Gear Forward A Direct B (3.5.R) | Inter-mediate C | Low! Reverse D Owerdrive E Low-OWC
(1.2.3.4) (2.5) {1.R) (4.5.6)

Raveria D H

Planetary Froat pl ¥ | Froot camies-to-o. | No. 2 yun pear Ruar planetary %Mﬂf Rusar planetary

Compotents camier-to-No. 3 s 1 san pear CAIThEr P ¥ CasTier CATThES

pear
* D = Drive Clutch
* H = Hold Clutch
For component information, refer to Mechanical Components and Functions in this section.
Reverse Position Power Flow
6R80 REVERSE POSITION
ORIVEN
BONPLEEWLE

]

HELD
COMPONENTS

DIRECT
CLUTCH (B)

LOWREVERSE
CLUTCH (D)

MO ATTAT

Hydraulic Operation

Line pressure hydraulic circuits:

The position of the main regulator valve controls line pressure. The position of the main regulator valve is dependent on
the pressure applied to it by the LPC solenoid through the VFSS5 circuit.
The main regulator valve varies pressure in the PUMP circuit by controlling hydraulic flow from the SCHG circuit into the
pump suction circuit.
Line pressure is supplied to the:
o manual valve.
lubrication control valve.
converter release regulator valve.
bypass clutch control regulator valve.
solenoid pressure regulator valve.
o D1 latch and regulator valves.
In reverse, the manual valve directs line pressure to the No. 1 shuttle valve and the solenoid multiplex valve through the
REV circuit.
The No. 1 shuttle ball directs line pressure to the clutch B regulator valve.

ocooo
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6R80 Automatic Transmission — Section 1 — Description and Operation

Torque converter circuits:
e  When the TCC is released, the converter release regulator valve applies pressure to the torque converter through the
CREL circuit to release the TCC.
. CREL pressure exits the torque converter through the CAPLY circuit to the bypass clutch control regulator valve.
e  The bypass clutch control regulator valve directs the pressure from the CAPLY circuit back to the converter release
regulator valve through the CAPLY EX circuit.

e  The converter release regulator valve directs the pressure from the CAPLY EX circuit to the drain back valve through the
DBACK circuit.

Cooler and lubrication hydraulic circuits:
e  The lubrication control valve directs line pressure to the transmission fluid cooler or the thermal bypass valve through the
COOLF circuit.
e  When the transmission fluid exits the transmission fluid cooler or thermal bypass valve, it provides lubrication to the
transmission through the LUBE circuit. For information about transmission lubrication, refer to Mechanical Components
and Functions in this section.

Solenoid hydraulic circuits:

e  The solenoid pressure regulator valve supplies regulated line pressure to the shift, LPC and TCC solenoid through the
SREG hydraulic circuit.

e The LPC solenoid applies varying pressure to the main regulator valve through the VFS5 hydraulic circuit. The LPC
solenoid regulates line pressure by controlling the position of the main regulator valve.

. SSD supplies pressure to the solenoid multiplex valve through the VFS4 circuit.

e  The position of the solenoid multiplex valve allows pressure from the VFS4 circuit to be directed to the D1 and D2 latch
and regulator valves through the CLDC circuit to position the valves for low/reverse clutch (D) application.

. SSB supplies pressure to the clutch B regulator and latch valves to position the valves for direct clutch (B) application.

Clutch hydraulic circuits:
e  Line pressure is supplied by the pump to the D1 latch and regulator valves.
. Regulated line pressure from the D1 regulator valve is supplied to the low/reverse clutch (D) to apply the clutch.
e  Line pressure is supplied by the manual valve to the clutch B latch and regulator valves.
. Regulated line pressure from the clutch B regulator valve is supplied to the direct clutch (B) to apply the clutch.

For hydraulic circuit information, refer to Hydraulic Circuits in this section.

Electrical Operation
Solenoid operation:

Reverse Position Solenoid Operation Chart

Selector Lever Position | PCM Commanded Gear Shift Solenoid TCC NL
SSA NL 558 NH SSC NL 55D NH SSENC
{1.2.3.4) {3.5.R) (CB 2.8) ({CB UR
4.5.6)
R K o O o Off o] of

CB = Clutch brake
NC = Normally closed
NH = Normally high
NL = Normally low

For solenoid information, refer to Transmission Electronic Control System in this section.
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6R80 Automatic Transmission — Section 1 — Description and Operation

Neutral Position
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Mechanical Operation

Apply components:
e  Low/reverse clutch (D) applied

Planetary Gearset Operation
Front planetary gearset driving components:
. Ring gear (input shaft)

Front planetary gearset driven components:
e  Planetary carrier

Front planetary gearset held components:
e  Sun gear (splined to pump assembly)

Rear planetary gearset driving components:
. None

1-72



6R80 Automatic Transmission — Section 1 — Description and Operation

Rear planetary gearset driven components:
. None

Rear planetary gearset held components:
. Planetary carrier

Neutral Position Clutch Application Chart

Gear Forward A Direct B (3.5,R) | Inter-mediate C | Low/ Reverse D Owerdrive E Low-DWC
(1.2.3.4) , (1.R) (4.5.6)

Nimtral H

Planetary From: ¥ | Froot camier-to-¥o. | No. ) mum pear Roear planetary thaft-to-rear Ruear planetary

Comporanty CETII-0-No. 3 mn 1 pan paar CRITHRY planetary carmer CAITHE

pear
. H = Hold Clutch
For component information, refer to Mechanical Components and Functions in this section.
Neutral Position Power Flow
6R80 NEUTRAL POSITION compETe

LOWREVERSE

CLUTCH D)

Hydraulic Operation
Line pressure hydraulic circuits:
e  The position of the main regulator valve controls line pressure. The position of the main regulator valve is dependent on
the pressure applied to it by the LPC solenoid through the VFS5 circuit.
e  The main regulator valve varies pressure in the PUMP circuit by controlling hydraulic flow from the SCHG circuit into the
pump suction circuit.
. Line pressure is supplied to the:

o

oOo0ooo0oo

manual valve.

lubrication control valve.

converter release regulator valve.

bypass clutch control regulator valve.

solenoid pressure regulator valve.

D1 latch and regulator valves.

Torque converter circuits:

e  When the TCC is released, the converter release regulator valve applies pressure to the torque converter through the
CREL circuit to release the TCC.

®  CREL pressure exits the torque converter through the CAPLY circuit to the bypass clutch control regulator valve.
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e  The bypass clutch control regulator valve directs the pressure from the CAPLY circuit back to the converter release
regulator valve through the CAPLY EX circuit.

e  The converter release regulator valve directs the pressure from the CAPLY EX circuit to the drain back valve through the
DBACK circuit.

Cooler and lubrication hydraulic circuits:

e  The lubrication control valve directs line pressure to the transmission fluid cooler or the thermal bypass valve through the
COOLF circuit.

e  When the transmission fluid exits the transmission fluid cooler or thermal bypass valve, it provides lubrication to the
transmission through the LUBE circuit. For information about transmission lubrication, refer to Mechanical Components
and Functions in this section.

Solenoid hydraulic circuits:

e  The solenoid pressure regulator valve supplies regulated line pressure to the shift, LPC and TCC solenoid through the
SREG hydraulic circuit.

. LPC solenoid applies varying pressure to the main regulator valve through the VFS5 hydraulic circuit. LPC solenoid
regulates line pressure by controlling the position of the main regulator valve.

. SSD supplies pressure to the solenoid multiplex valve through the VFS4 circuit.

e  The position of the solenoid multiplex valve allows pressure from the VFS4 circuit to be directed to the D1 latch and
regulator valves through the CL DC circuit to position the valves for low/reverse clutch (D) application.

Clutch hydraulic circuits:
e  Line pressure is supplied by the pump to the D1 latch and regulator valves.
. Regulated line pressure from the D1 regulator valve is supplied to the low/reverse clutch (D) to apply the clutch.

For hydraulic circuit information, refer to Hydraulic Circuits in this section.

Electrical Operation
Solenoid operation:

Neutral Position Solenoid Operation Chart

Selector Lever Position | PCM Commanded Gear Shift Solencid TCC ML
S55A NL 558 NH S5C NL 55D NH S55ENC
{1.2.3.4) {3.5R) (CB 2.8) [CBELR
4586)
N N of On o On* O o

a Solenoid state changes if vehicle is moving forward with the selector lever in the NEUTRAL position.
CB = Clutch brake

NC = Normally closed

NH = Normally high

NL = Normally low

For solenoid information, refer to Transmission Electronic Control System in this section.
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6R80 Automatic Transmission — Section 1 — Description and Operation

1st Gear

cousrgnre 18T GEAR

CLUTCH (A

TREAR
PLARETARY
CARRIER

Mechanical Operation

Apply components:
. Low/reverse clutch (D) applied Below 5 kph (3 mph) only
e  Low/One-Way Clutch (OWC)
. Forward clutch (A) applied

Planetary Gearset Operation

Front planetary gearset driving components:
e  Ring gear (input shaft)

Front planetary gearset driven components:
. Planetary carrier

Front planetary gearset held components:
®  Sun gear (splined to pump assembly)
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Rear planetary gearset driving components:
. No. 3 sun gear

Rear planetary gearset driven components:
e Ring gear (output shaft)

Rear planetary gearset held components:
e  Planetary carrier

1st Gear Clutch Application Chart

Gear Forward A Direct B (3.5R) | Inter-mediate C | Lowl Reverse D Owerdrive E Low-OWC
(1.2.3.4) (2.8) {1.R) {4.5.8)

IstCaxr D D H* H

15t Grear M{azmal b H H
Planetary Fromt planetary | Froet cames-to-o No. 2 sun pear Rear planetary thaft-to-rear Pear planetary
Compocents camier-to-No. 3 R 1 san pexr CATTH l;ﬂgewy CAITHEL CAITHES

pear
a Clutch released when vehicle speed is above 3 mph.

. D = Drive Clutch
e H=Hold Clutch
e  O/R = Overrunning

For component information, refer to Mechanical Components and Functions in this section.

Power Flow

6R80 1ST GEAR COMPRENTS

I LOVIREVERSE CLUTCH (D) oo
W ¥
e Loy A (Appied Badow 5 KPH [3 MPH] Dy} -
S LOW-ONE WAY
[= =
=9
wony7van | S L I hljl.::'.l' e — —

Hydraulic Operation

Line pressure hydraulic circuits:
e  The position of the main regulator valve controls line pressure. The position of the main regulator valve is dependent on
the pressure applied to it by the LPC solenoid through the VFS5 circuit.
e  The main regulator valve varies pressure in the PUMP circuit by controlling hydraulic flow from the SCHG circuit into the
pump suction circuit.
. Line pressure is supplied to the:
o  manual valve.
o lubrication control valve.
o0  converter release regulator valve.
o bypass clutch control regulator valve.
o solenoid pressure regulator valve.
o D1 latch and regulator valves.
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In drive, the manual valve directs line pressure to the No. 1 shuttle valve and clutch A, C and E regulator valves.
The No. 1 shuttle ball directs line pressure to the clutch B regulator valve.

Torque converter circuits:

When the TCC is released, the converter release regulator valve applies pressure to the torque converter through the
CREL circuit to release the TCC.

CREL pressure exits the torque converter through the CAPLY circuit to the bypass clutch control regulator valve.

The bypass clutch control regulator valve directs the pressure from the CAPLY circuit back to the converter release
regulator valve through the CAPLY EX circuit.

The converter release regulator valve directs the pressure from the CAPLY EX circuit to the drain back valve through the
DBACK circuit.

Cooler and lubrication hydraulic circuits:

The lubrication control valve directs line pressure to the transmission fluid cooler or the thermal bypass valve through the
COOLF circuit.

When the transmission fluid exits the transmission fluid cooler or thermal bypass valve, it provides lubrication to the
transmission through the LUBE circuit. For information about transmission lubrication, refer to Mechanical Components
and Functions in this section.

Solenoid hydraulic circuits:

The solenoid pressure regulator valve supplies regulated line pressure to the shift, LPC and TCC solenoid through the
SREG hydraulic circuit.

The LPC solenoid applies varying pressure to the main regulator valve through the VFS5 hydraulic circuit. The LPC
solenoid regulates line pressure by

controlling the position of the main regulator valve.

Below 5 kph (3 mph), SSD supplies pressure to the solenoid multiplex valve through the VFS4 circuit. Above 5 kph (3
mph), amperage to SSD is increased to decrease pressure to the solenoid multiplex valve and clutch D1 regulator valve
to release the low/reverse clutch (D).

The position of the solenoid multiplex valve allows pressure from the VFS4 circuit to be directed to the D1 latch and
regulator valves through the CLDC circuit to position the valves for low/reverse clutch (D) application.

SSA supplies pressure to the clutch A regulator and latch valves to position the valves for forward clutch (A) application.

Clutch hydraulic circuits:

Line pressure is supplied by the pump to the D1 latch and regulator valves.

Below 5 kph (3 mph), regulated line pressure from the D1 regulator valve is supplied to the low/reverse clutch (D) to apply
the clutch. Above 5 kph (3mph) the D1 regulator valve exhausts to release the low/reverse clutch and the Low/OWC
continues to hold the rear planetary carrier with no engine braking.

Regulated line pressure from the clutch A regulator valve is supplied to the forward clutch (A) to apply the clutch.

For hydraulic circuit information, refer to Hydraulic Circuits in this section.

Electrical Operation

Solenoid operation:
1st Gear Solenoid Operation Chart

Selector Laver Position | PCM Commanded Gear Shift Solenoid TCC NL
S5A NL 558 NH SSCNL SSD NH SSE NC
(1.2.3.4) 3.5.R) (CB 2,8) {CB LR
45.8)
D ] On Om ot ot [ off
1 1| Cm O off Off On o

CB

NC

NH

NL

Solenoid is On when vehicle is above 3 mph.
= Clutch brake

= Normally closed

= Normally high

= Normally low

For solenoid information, refer to Transmission Electronic Control System in this section.
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Mechanical Operation
Apply components:

. Forward clutch (A) applied
e Intermediate clutch (C) applied

Planetary Gearset Operation

Front planetary gearset driving components:
e Ring gear (input shaft)

Front planetary gearset driven components:
e  Planetary carrier

Front planetary gearset held components:
e  Sun gear (splined to pump assembly)
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Rear planetary gearset driving components:
. No. 3 sun gear

Rear planetary gearset driven components:
e  Planetary carrier
. Ring gear (output shaft)

Rear planetary gearset held components:
. No. 2 sun gear

2nd Gear Clutch Application Chart

Gear Forward A Direct B (3,5,R) | Inter-mediate C | Low/ Reverse D Overdrive E Leow-OWC
(1.2.3,4) (2.6) (1,R) (4,5.6)
2nd Gear D and D H OR
Mansial 2
Planetary Front planctary Froat camer-to-No. Ne. 2 sun gear Rear planetary Ln?'ut shafi-to-rear Rear planetary
Components carmeer-io-Mo. 3 sun 2 sun gear Cammer planetary camer carmer
gear
e D= Drive Clutch
. H = Hold Clutch
e  O/R = Overrunning
For component information, refer to Mechanical Components and Functions in this section.
Power Flow
DT
6R80 2ND GEAR COMOMENTS

FORWARD
CLUTCH (AJ

INTERME DLATE
CLUTCH [C)

L

FONEMTS

Hydraulic Operation

Line pressure hydraulic circuits:

e  The position of the main regulator valve controls line pressure. The position of the main regulator valve is dependent on
the pressure applied to it by the LPC solenoid through the VFS5 circuit.
e  The main regulator valve varies pressure in the PUMP circuit by controlling hydraulic flow from the SCHG circuit into the

pump suction circuit.
. Line pressure is supplied to the:
o  manual valve
lubrication control valve.
converter release regulator valve.

cooo

solenoid pressure regulator valve.
o D1 latch and regulator valves.

bypass clutch control regulator valve.

e Indrive, the manual valve directs line pressure to the No. 1 shuttle valve and clutch A, C and E regulator valves.
e  The No. 1 shuttle ball directs line pressure to the clutch B regulator valve.
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Torque converter circuits:

e  When the TCC is released, the converter release regulator valve applies pressure to the torque converter through the
CREL circuit to release the TCC.

. CREL pressure exits the torque converter through the CAPLY circuit to the bypass clutch control regulator valve.

e  The bypass clutch control regulator valve directs the pressure from the CAPLY circuit back to the converter release
regulator valve through the CAPLY EX circuit.

e  The converter release regulator valve directs the pressure from the CAPLY EX circuit to the drain back valve through the
DBACK circuit.

Cooler and lubrication hydraulic circuits:
e  The lubrication control valve directs line pressure to the transmission fluid cooler or the thermal bypass valve through the
COOLF circuit.
e When the transmission fluid exits the transmission fluid cooler or thermal bypass valve, it provides lubrication to the
transmission through the LUBE circuit. For information about transmission lubrication, refer to Mechanical Components
and Functions in this section.

Solenoid hydraulic circuits:
e  The solenoid pressure regulator valve supplies regulated line pressure to the shift, LPC and TCC solenoid through the
SREG hydraulic circuit.
e  The LPC solenoid applies varying pressure to the main regulator valve through the VFS5 hydraulic circuit. The LPC
solenoid regulates line pressure by controlling the position of the main regulator valve.
. SSA supplies pressure to the clutch A regulator and latch valves to position the valves for forward clutch (A) application.
. SSC supplies pressure to the clutch C regulator valve to position the valve for intermediate clutch (C) application.

Clutch hydraulic circuits:
. Regulated line pressure from the clutch A regulator valve is supplied to the forward clutch (A) to apply the clutch.
e Regulated line pressure from the clutch C regulator valve is supplied to the intermediate clutch (C) to apply the clutch.

For hydraulic circuit information, refer to Hydraulic Circuits in this section.

Electrical Operation
Solenoid operation:

2nd Gear Solenoid Operation Chart

Selector Lever Position | PCM Commanded Gear Shift Solenoid TCC NL
55A NL 558 NH 55C NL 55D NH SSENC
(1,2,3.4) (3.5.R) (CB 2,6) CB LR
4,5.6)
Drand 2 2 On O On O Off Off

CB = Clutch brake
NC = Normally closed
NH = Normally high
NL = Normally low

For solenoid information, refer to Transmission Electronic Control System in this section.
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3rd Gear
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Mechanical Operation
Apply components:

. Forward clutch (A) applied
. Direct clutch (B) applied

Planetary Gearset Operation

Front planetary gearset driving components:
e Ring gear (input shaft)

Front planetary gearset driven components:
e  Planetary carrier

Front planetary gearset held components:
e  Sun gear (splined to pump assembly)
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Rear planetary gearset driving components:
. No. 3 sun gear
. No. 2 sun gear

Rear planetary gearset driven components:
e  Planetary carrier
. Ring gear (output shaft)

Rear planetary gearset held components:
. None

3rd Gear Clutch Application Chart

Gear Forward A Direct B (3,5R) | Inter-mediate C | Low/ Reverse D Overdrive E Low-OWC
1,:2,3.4) s {1,R 4,5,6)
3rd Gear D and D D OR
Mamual 3
Planstary Front planstary Front camisr-to-No No. 2 sun gear Pear planstary t chaft-to-rear Fear planstary
Components camer-io-Ne. 3 am 2 sun gear Camier apetary cammer camier
grar

e D= Drive Clutch
e  O/R = Overrunning

For component information, refer to Mechanical Components and Functions in this section.

Power Flow

6R80 3RD GEAR o TE
FORWARD
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Hydraulic Operation

Line pressure hydraulic circuits:
e  The position of the main regulator valve controls line pressure. The position of the main regulator valve is dependent on
the pressure applied to it by the LPC solenoid through the VFS5 circuit.
e  The main regulator valve varies pressure in the PUMP circuit by controlling hydraulic flow from the SCHG circuit into the
pump suction circuit.
. Line pressure is supplied to the:
o manual valve.
lubrication control valve.
converter release regulator valve.
bypass clutch control regulator valve.
solenoid pressure regulator valve.
o D1 latch and regulator valves.
. In drive, the manual valve directs line pressure to the No. 1 shuttle valve and clutch A, C and E regulator valves.
e  The No. 1 shuttle ball directs line pressure to the clutch B regulator valve.

0Oo0oo0o
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Torque converter circuits:

e  When the TCC is released, the converter release regulator valve applies pressure to the torque converter through the
CREL circuit to release the TCC.

. CREL pressure exits the torque converter through the CAPLY circuit to the bypass clutch control regulator valve.

e  The bypass clutch control regulator valve directs the pressure from the CAPLY circuit back to the converter release
regulator valve through the CAPLY EX circuit.

e  The converter release regulator valve directs the pressure from the CAPLY EX circuit to the drain back valve through the
DBACK circuit.

Cooler and lubrication hydraulic circuits:
e  The lubrication control valve directs line pressure to the transmission fluid cooler or the thermal bypass valve through the
COOLF circuit.
e When the transmission fluid exits the transmission fluid cooler or thermal bypass valve, it provides lubrication to the
transmission through the LUBE circuit. For information about transmission lubrication, refer to Mechanical Components
and Functions in this section.

Solenoid hydraulic circuits:
e  The solenoid pressure regulator valve supplies regulated line pressure to the shift, LPC and TCC solenoid through the
SREG hydraulic circuit.
e  The LPC solenoid applies varying pressure to the main regulator valve through the VFS5 hydraulic circuit. The LPC
solenoid regulates line pressure by controlling the position of the main regulator valve.
. SSA supplies pressure to the clutch A regulator and latch valves to position the valves for forward clutch (A) application.
. SSB supplies pressure to the clutch B regulator valve to position the valve for direct clutch (B) application.

Clutch hydraulic circuits:
. Regulated line pressure from the clutch A regulator valve is supplied to the forward clutch (A) to apply the clutch.
e Regulated line pressure from the clutch B regulator valve is supplied to the direct clutch (B) to apply the clutch.

For hydraulic circuit information, refer to Hydraulic Circuits in this section.
Electrical Operation

Solenoid operation:
3rd Gear Solenoid Operation Chart

Selector Lever Position | PCM Commanded Gear Shin Solenoid TCC NL
SSA ML S5B NH SSC NL SSDMNH SSE MNC
(1,2,3,4) (3,5R) (CB 2,6) [CB LR
4.5,6)
D and 3 3 On Off Off Cn Off Off

CB = Clutch brake
NC = Normally closed
NH = Normally high
NL = Normally low

For solenoid information, refer to Transmission Electronic Control System in this section.
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Mechanical Operation

Apply components:
e  Forward clutch (A) applied
e  Overdrive clutch (E) applied

Planetary Gearset Operation

Front planetary gearset driving components:
e  Ring gear (input shaft)

Front planetary gearset driven components:
e  Planetary carrier

Front planetary gearset held components:
e  Sun gear (splined to pump assembly)

Rear planetary gearset driving components:
. No. 3 sun gear
e  Planetary carrier

Rear planetary gearset driven components:
e Ring gear (output shaft)
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Rear planetary gearset held components:
. None

4th Gear Clutch Application Chart

Gear Forward A Direct B (3.5R) | Inter-mediate C | Low/ Reverse D Overdrive E Low-OWC
(1.2.3.4) (2.6) (1.R) {4.5.8)
arh Grear D D b OR
Planetary Froat planetary | Froet came-10-150 Ne. 1 sun pear Rear planetary WMW Fear planetary
Comporants camarso-No. 3 man 1 pan paar caTar P ¥ CATTHE carmier
pear
e D = Dirive Clutch
e  O/R = Overrunning
For component information, refer to Mechanical Components and Functions in this section.
Power Flow
6R80 4TH GEAR OO

LD
CORPRERT R

FORVWARD
CLUTCH [A)

OVERDRIVE
CLUTCH (E)

."'|:}'.~"""h-..

NOT17TED | o —

Hydraulic Operation

Line pressure hydraulic circuits:
e  The position of the main regulator valve controls line pressure. The position of the main regulator valve is dependent on
the pressure applied to it by the LPC solenoid through the VFSS5 circuit.
e  The main regulator valve varies pressure in the PUMP circuit by controlling hydraulic flow from the SCHG circuit into the
pump suction circuit.
e  Line pressure is supplied to the:
o  manual valve.
lubrication control valve.
converter release regulator valve.
bypass clutch control regulator valve.
solenoid pressure regulator valve.
o D1 latch and regulator valves.
e Indrive, the manual valve directs line pressure to the No. 1 shuttle valve and clutch A, C and E regulator valves.
e  The No. 1 shuttle ball directs line pressure to the clutch B regulator valve.

ocooo

Torque converter circuits:

e  When the TCC is released, the converter release regulator valve applies pressure to the torque converter through the
CREL circuit to release the TCC.

. CREL pressure exits the torque converter through the CAPLY circuit to the bypass clutch control regulator valve.

e  The bypass clutch control regulator valve directs the pressure from the CAPLY circuit back to the converter release
regulator valve through the CAPLY EX circuit.

e  The converter release regulator valve directs the pressure from the CAPLY EX circuit to the drain back valve through the
DBACK circuit.
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Cooler and lubrication hydraulic circuits:

The lubrication control valve directs line pressure to the transmission fluid cooler or the thermal bypass valve through the
COOLF circuit.

When the transmission fluid exits the transmission fluid cooler or thermal bypass valve, it provides lubrication to the
transmission through the LUBE circuit. For information about transmission lubrication, refer to Mechanical Components
and Functions in this section.

Solenoid hydraulic circuits:

The solenoid pressure regulator valve supplies regulated line pressure to the shift, LPC and TCC solenoid through the
SREG hydraulic circuit.

The LPC applies varying pressure to the main regulator valve through the VFS5 hydraulic circuit. The LPC solenoid
regulates line pressure by controlling the position of the main regulator valve.

SSA supplies pressure to the clutch A regulator and latch valves to position the valves for forward clutch (A) application.
SSD supplies pressure to the solenoid multiplex valve through the VFS4 circuit.

SSE supplies pressure to the solenoid multiplex valve and the drive enable valve through the SS1 circuit to move the
valves.

The position of the solenoid multiplex valve and the drive enable valve allows pressure from the VFS4 circuit to be
directed to the clutch E latch and regulator valves through the CLEC circuit to position the valves for overdrive clutch (E)
application.

Clutch hydraulic circuits:

Regulated line pressure from the clutch A regulator valve is supplied to the forward clutch (A) to apply the clutch.
Regulated line pressure from the clutch E regulator valve is supplied to the overdrive clutch (E) to apply the clutch.

For hydraulic circuit information, refer to Hydraulic Circuits in this section.

Electrical Operation
Solenoid operation:

4th Gear Solenoid Operation Chart

Selector Lever Position | PCM Commanded Gear Shift Solenoid TCC NL
SSA NL 558 NH SSC NL S5D NH SSENC
(1.2.3.4) {3.5.R) (CB 2.8) {CB UR
4.5.6)
D 4 Om Om Off Off Off Cn'Off

CB = Clutch brake

NC = Normally closed

NH = Normally high

NL = Normally low

For solenoid information, refer to Transmission Electronic Control System in this section.
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Mechanical Operation
Apply components:

e  Overdrive clutch (E) applied
e Direct clutch (B) applied

Planetary Gearset Operation

Front planetary gearset driving components:
. Ring gear (input shaft)

Front planetary gearset driven components:
e  Planetary carrier

Front planetary gearset held components:
e  Sun gear (splined to pump assembly)
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Rear planetary gearset driving components:
. No. 2 sun gear
. Planetary carrier

Rear planetary gearset driven components:
. Ring gear (output shaft)

Rear planetary gearset held components:
. None

5th Gear Clutch Application Chart

Gear Forward A Direct B (3.5R) | Inter-mediate C | Low/ Reverse D Owerdrive E Low-0WC
(1.2.3.4) (2.6) (1L.R) 4.5,6)
Stk Grear D D b OR

Planetary Fromt planecary | Froo! camies-to-50 No. I san pear Fear planetary w-m-m Fear planetary
Comporents camierto-Ne. 3 mm 1 sun gear s P Y CAITMr Carmas

g#ar

e D = Dirive Clutch
e  O/R = Overrunning

For component information, refer to Mechanical Components and Functions in this section.

Power Flow
6R80 5TH GEAR o
WELD
HRECT CORSTMENTE
GLUTCH (B)
OVERDRIVE
CLUTGH (E)
i
,.;[
M1TTES

Hydraulic Operation

Line pressure hydraulic circuits:

e  The position of the main regulator valve controls line pressure. The position of the main regulator valve is dependent on

the pressure applied to it by the LPC solenoid through the VFSS5 circuit.

e  The main regulator valve varies pressure in the PUMP circuit by controlling hydraulic flow from the SCHG circuit into the

pump suction circuit.

e  Line pressure is supplied to the:

o  manual valve.
lubrication control valve.
converter release regulator valve.
bypass clutch control regulator valve.
solenoid pressure regulator valve.

o D1 latch and regulator valves.
e Indrive, the manual valve directs line pressure to the No. 1 shuttle valve and clutch A, C and E regulator valves.

ocooo
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e  The No. 1 shuttle ball directs line pressure to the clutch B regulator valve.

Torque converter circuits:

e  When the TCC is released, the converter release regulator valve applies pressure to the torque converter through the
CREL circuit to release the TCC.

. CREL pressure exits the torque converter through the CAPLY circuit to the bypass clutch control regulator valve.

e  The bypass clutch control regulator valve directs the pressure from the CAPLY circuit back to the converter release
regulator valve through the CAPLY EX circuit.

e  The converter release regulator valve directs the pressure from the CAPLY EX circuit to the drain back valve through the
DBACK circuit.

Cooler and lubrication hydraulic circuits:
e  The lubrication control valve directs line pressure to the transmission fluid cooler or the thermal bypass valve through the
COOLF circuit.
e  When the transmission fluid exits the transmission fluid cooler or thermal bypass valve, it provides lubrication to the
transmission through the LUBE circuit. For information about transmission lubrication, refer to Mechanical Components
and Functions in this section.

Solenoid hydraulic circuits:

e  The solenoid pressure regulator valve supplies regulated line pressure to the shift, LPC and TCC solenoid through the
SREG hydraulic circuit.

e  The PCA applies varying pressure to the main regulator valve through the VFS5 hydraulic circuit. LPC solenoid regulates
line pressure by controlling the position of the main regulator valve.

e  SSB supplies pressure to the clutch B regulator valve to position the valve for direct clutch (B) application.

. SSD supplies pressure to the solenoid multiplex valve through the VFS4 circuit.

. SSE supplies pressure to the solenoid multiplex valve and the drive enable valve through the SS1 circuit to move the
valves.

e  The position of the solenoid multiplex valve and the drive enable valve allows pressure from the VFS4 circuit to be
directed to the clutch E latch and regulator valves through the CLEC circuit to position the valves for overdrive clutch (E)
application.

Clutch hydraulic circuits:
. Regulated line pressure from the clutch B regulator valve is supplied to the direct clutch (B) to apply the clutch.
. Regulated line pressure from the clutch E regulator valve is supplied to the overdrive clutch (E) to apply the clutch.

For hydraulic circuit information, refer to Hydraulic Circuits in this section.

Electrical Operation
Solenoid operation:

5th Gear Solenoid Operation Chart

Selector Lever Position | PCM Commanded Gear Shift Solenoid TCC NL
$5A NL 55B NH S5C NL 55D NH SSENC
{1.2,34) 3.5.8) [CB285) | [CBLR
45.6)
D 5 o of o Ot of OnOf

CB = Clutch brake
NC = Normally closed
NH = Normally high
NL = Normally low

For solenoid information, refer to Transmission Electronic Control System in this section.
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6th Gear Torque Converter Clutch (TCC) Applied
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Mechanical Operation
Apply components:

e  Overdrive clutch (E) applied
. Intermediate clutch (C) applied

Planetary Gearset Operation

Front planetary gearset driving components:
e  Ring gear (input shaft)

Front planetary gearset driven components:
e  Planetary carrier (does not contribute to power flow)

Front planetary gearset held components:
. Sun gear (splined to pump assembly)
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Rear planetary gearset driving components:
. Planetary carrier

Rear planetary gearset driven components:
e Ring gear (output shaft)

Rear planetary gearset held components:
. No. 2 sun gear

6th Gear Torque Converter Clutch (TCC) Applied Clutch Application Chart

Gear Forward A Direct B (3.5.R) | Inter-mediate C | Low! Reverse D Ovwerdrive E Low-OWC
(1.2.3.4) (2.5) (1.R} [4.5.8)
Sth Gemx D E D OR
Planetary Froot planesary | Froot camies-to-Vo. | No. J sun pear Fusar planetary m-ﬁ&n: Roear planetary
Comporents camies-to-No. 3 san 1 san pexr CAITRES ¥ CAIThEE CAITHS
pear

. D = Drive Clutch
e H=Hold Clutch
e  O/R = Overrunning

For component information, refer to Mechanical Components and Functions in this section.

Power Flow
6R80 6TH GEAR TORQUE CONVERTER .
CLUTCH (TCC) APPLIED
alTeR e "EEeee -
_ TSl i
| “J']“'—‘-br'%-*—“_"-‘—-ﬁr—_-lﬁ-..:i.. :

Hydraulic Operation

Line pressure hydraulic circuits:
e  The position of the main regulator valve controls line pressure. The position of the main regulator valve is dependent on
the pressure applied to it by the LPC solenoid through the VFSS5 circuit.
e  The main regulator valve varies pressure in the PUMP circuit by controlling hydraulic flow from the SCHG circuit into the
pump suction circuit.
e  Line pressure is supplied to the:
o  manual valve.
lubrication control valve.
converter release regulator valve.
bypass clutch control regulator valve.
solenoid pressure regulator valve.
o D1 latch and regulator valves.
e Indrive, the manual valve directs line pressure to the No. 1 shuttle valve and clutch A, C and E regulator valves.

ocooo
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e  The No. 1 shuttle ball directs line pressure to the clutch B regulator valve.

Torque converter circuits:

e  When the TCC is applied, the bypass clutch control regulator valve applies pressure to the torque converter through the
CAPLY circuit to apply the TCC.
. CAPLY pressure exits the torque converter through the CREL circuit to the converter release regulator valve.

Cooler and lubrication hydraulic circuits:
e  The lubrication control valve directs line pressure to the transmission fluid cooler or the thermal bypass valve through the

COOLF circuit.
e  When the transmission fluid exits the transmission fluid cooler or thermal bypass valve, it provides lubrication to the

transmission through the LUBE circuit. For information about transmission lubrication, refer to Mechanical Components
and Functions in this section.

Solenoid hydraulic circuits:

e  The solenoid pressure regulator valve supplies regulated line pressure to the shift, LPC and TCC solenoids through the
SREG hydraulic circuit.

e The LPC solenoid applies varying pressure to the main regulator valve through the VFS5 hydraulic circuit. The LPC

solenoid regulates line pressure by controlling the position of the main regulator valve.
e  The TCC solenoid supplies pressure to the converter release regulator valve and the bypass clutch control regulator valve

to move the position of the valves for TCC application.
. SSC supplies pressure to the clutch C regulator valve to position the valve for intermediate clutch (C) application.
. SSD supplies pressure to the solenoid multiplex valve through the VFS4 circuit.

. SSE supplies pressure to the solenoid multiplex valve and the drive enable valve through the SS1 circuit to move the

valves.

e  The position of the solenoid multiplex valve and the drive enable valve allows pressure from the VFS4 circuit to be

directed to the clutch E latch and regulator valves through the CLEC circuit to position the valves for overdrive clutch (E)

application.

Clutch hydraulic circuits:

e Regulated line pressure from the clutch C regulator valve is supplied to the intermediate clutch (C) to apply the clutch.

e Regulated line pressure from the clutch E regulator valve is supplied to the overdrive clutch (E) to apply the clutch.

For hydraulic circuit information, refer to Hydraulic Circuits in this section.

Electrical Operation
Solenoid operation:

6th Gear Torque Converter Clutch (TCC) Applied Solenoid Operation Chart

Selector Leaver Position | PCM Commanded Gear Shift Solenoid TCC NL
S5A NL S5B NH SSCHNL 55D NH SSENC
[1.2.34) {3.5R) [CB26) | (CBLR
4586
5 o [ o o o om0

CB = Clutch brake
NC = Normally closed
NH = Normally high

NL = Normally low

For solenoid information, refer to Transmission Electronic Control System in this section.
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Mechanical Operation

Apply components:
. Forward clutch (A) applied
e Direct clutch (B) applied

Planetary Gearset Operation

Front planetary gearset driving components:
e Ring gear (input shaft)

Front planetary gearset driven components:
e  Planetary carrier

Front planetary gearset held components:
e  Sun gear (splined to pump assembly)

Rear planetary gearset driving components:
. No. 3 sun gear
. No. 2 sun gear

Rear planetary gearset driven components:

e  Planetary carrier
e Ring gear (output shaft)
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Rear planetary gearset held components:

. None

3rd Gear Fail Safe Clutch Application Chart

Gear Forward A Direct B (3,5R) | Inter-mediate C | Low! Reverse D Overdrive E Low-OWC
(1.2.2.4) (2.8 (1.R} (4.5.5)
ird GearDand D D OR
Mg 3
Planstary Front ¥ Froot camisr-ho-2o. Ne. 1 sun pear Fear phetary shaft-fo-rear Fear planetary
Comporants camier-to-No. 3 man 1 san pear carTheT lﬁmﬂ' carmer carmer
gear
e D = Drive Clutch
e  O/R = Overrunning
For component information, refer to Mechanical Components and Functions in this section.
Power Flow
6R80 3RD GEAR .
ikl
FORWARD ORI E
CLUTCH (A}
MRECT
CLUTCH (8)
MOVTTT5Y |

Hydraulic Operation

Line pressure hydraulic circuits:
e  The position of the main regulator valve controls line pressure. The position of the main regulator valve is dependent on

the pressure applied to it by the LPC solenoid through the VFS5 circuit.

e  The main regulator valve varies pressure in the PUMP circuit by controlling hydraulic flow from the SCHG circuit into the
pump suction circuit.

. Line pressure is supplied to the:

[0}

0Oo0oo0oo0o0

manual valve.

lubrication control valve.

converter release regulator valve.

bypass clutch control regulator valve.

solenoid pressure regulator valve.

D1 latch and regulator valves.
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. In drive, the manual valve directs line pressure to the No. 1 shuttle valve and clutch A, C and E regulator valves.
e  The No. 1 shuttle ball directs line pressure to the clutch B regulator valve.

Torque converter circuits:

e  When the TCC is released, the converter release regulator valve applies pressure to the torque converter through the
CREL circuit to release the TCC.

. CREL pressure exits the torque converter through the CAPLY circuit to the bypass clutch control regulator valve.

e  The bypass clutch control regulator valve directs the pressure from the CAPLY circuit back to the converter release
regulator valve through the CAPLY EX circuit.

e  The converter release regulator valve directs the pressure from the CAPLY EX circuit to the drain back valve through the
DBACK circuit.

Cooler and lubrication hydraulic circuits:
e  The lubrication control valve directs line pressure to the transmission fluid cooler or the thermal bypass valve through the
COOLF circuit.
e When the transmission fluid exits the transmission fluid cooler or thermal bypass valve, it provides lubrication to the
transmission through the LUBE circuit. For information about transmission lubrication, refer to Mechanical Components
and Functions in this section.

Solenoid hydraulic circuits:
e  The solenoid pressure regulator valve supplies line pressure to the shift, LPC and TCC solenoid through the SREG
hydraulic circuit.
e  The LPC solenoid applies full solenoid output pressure to the main regulator valve through the VFS5 hydraulic circuit.
With full solenoid output pressure, the main regulator valve provides maximum line pressure during fail safe.
. SSB supplies maximum solenoid output pressure to the clutch B regulator valve to position the valve for direct clutch (B)
application.

Clutch hydraulic circuits:

. Regulated line pressure from the clutch B regulator valve is supplied to the direct clutch (B) to, apply the clutch. Regulated
line pressure from the clutch B regulator valve is also supplied to the clutch A latch valve from the clutch B latch valve
through the BREV 5F circuit.

e  The clutch A latch valve directs the regulated line pressure to the drive enable valve through the BREVS5 circuit.

e  The drive enable valve directs the BREV5 pressure to the BREVA circuit which supplies the clutch A regulator valve to
position the valve to apply the forward clutch (A) with 81% of line pressure.

For hydraulic circuit information, refer to Hydraulic Circuits in this section.

Electrical Operation

Solenoid operation: In failsafe, voltage is removed from all solenoids and the solenoids default to their normal position. If a solenoid
is a normally low (NL) solenoid, the solenoid will not supply pressure to the regulator valve, releasing the clutch that it controls. If a
solenoid is a normally high (NH) solenoid, the solenoid will provide high pressure to the regulator valve, applying the clutch that it
controls.

3rd Gear Fail Safe Solenoid Operation Chart

Gear

55A NL
(1.2.3.4)

55B NH
R.5R)

SSC ML (CB
2.8)

SSENC

LPC NH

TCC NL

3rd Gear —

CB = Clutch brake
NC = Normally closed
NH = Normally high
NL = Normally low

For solenoid information, refer to Transmission Electronic Control System in this section.
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SPECIFICATIONS
Material

tem Specification

Fill Capacity

Dye-Lite® ATF Power Steering Flusd Leak =
Detection Dnve
184-R370) {Ramunda)

Motorerafi® MERCONE LV Automane MERCONELV
Tramemrssacn Fhad
XT-10-QLVC (US) CXT-10-LV12 (Casxada)

1230L (13.041)

Motorcrafi® Muls-Purposwe Giease ESB-MIC?3)-B
XL-5

General Specifications

Item

Specification

Fluid

NOTICE: Transmission Muids are not interchangeable. The use of any other Muid or cleaning ageats will cause infernal transmission damage.

+  Normal mantenance:
—  Transmusseon flund change not necessary, filled for life
. Severe duty mantenance:
— Change the transmission fluid at 240,000 km (150,000 mu) mtervals.

Fluid Filter

Internal to the ransmission

Assembly Weight

Description Specification
Transmussson 84 24 kg (215 Ib)
Clutch Application Chart
Gear Forward A Direct B (3,5,R) | Inter-madiate C | Low/ Reverss D Overdrive E Low-OWC
(1.2.3.4) (2.6) (4.5.6)
Park
Revenwe D H
Nruatral H
15t Gear D D H H
Iad Gex D D H OR
3ed Gear D D o OR
4t Gz D D D oR
St Gear D D D OR
tth Gear D H D OR
3rd Geear Manal D D OR
2ad Gear Magual D H OR
st Grear Mlazmual D H
Flanetary Front planetary Fromt cames-to-INo. No. 2 sun geas Rear planetary 1 shafi-to-rex Rear planetary
Componemts camer-w-No. ) wan 2 wun pear B TArY CArTIET CArTer
pear

Clutch released when vehicle speed is above 3 mph.
e D= Drive Clutch
e H=Hold Clutch
e  O/R = Qverrunning

Page 2-1




6R80 Automatic Transmission — Section 2 — Specifications

Solenoid Operation Chart

Selector Lever Position | PCM Commanded Gear Ehift Solenoid TCC ML
554 NL S5B NH SSC NL S5D NH SSE NC
(1.2,3.4) (3.5,R) (CB26 | (CBLRIC
4,5.6)
P P Off On Off Off Off Off
K K Off Off Off Off Off Off
N N Off Cm Off off 2 Off Off
D 1 On Omn off offd off Off
2 On COn On On Off Off
3 On Off Off Cm On On/Off
4 On O Off Off On On/'Off
3 off of off of On On/Off
] Off Cn On Off On On'Off
MF = — o = s - -
2 2 On Cm On Cm Off Off
1 1 On Cin Off Off On Off
a Solenoid state will change if vehicle is moving forward with the selector lever in the NEUTRAL position.
b Solenoid is On when vehicle is above 3 mph.
c All gears available upon driver request.
CB = Clutch brake
NC = Normally closed
NH = Normally high
NL = Normally low
Gear Ratio
1a 407wl
2nd Ml
Jed 152w
4th INER -3
Sth 087w 1
tieh 069w 1
Reverie j40w
Stall Speed
Engine Min Max
3.7L 2300 2580
S.0L 2400 2700
I5SLGTIH 2300 2580
6L 2000 2250
NOTE:

All friction and steel plates use a wave design plate.
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End Play

Specifications

Forward Clateh (A)

0.71-1 10 mm {0.027-0.043 m)

Dagect Chaach (B)

0.50-1 30 s (0.019-0.051 )

Intermedaate Chatch (C)

0.71-1. 10 pam (0.025-0 043 1a)

LowiReverse Chasch (D)

1.0-1.6 mm (0.03%-0 063 m)

Overdrrve (0D Chsich (E)

10500 90 mum (000190035 m)

Clutch Plate Quantity 3.5L GTDI, 5.0L and 6.2L Engines

Component Humber of Frictions Humber of Separator Plate | Number of Pressure Pressure Plate
Separator Plates hickne=z= Plates Thickness

Forward Cluteh (A) 5 5 3.0 mm (0,118 m) 1 3.0 mum (0,118 i)

Durect Clutch (B} 5 5 1.75 mam (0.068 m) 1 3.9 gun (0.153 w)

Intermediate Clutch {C) 5 5 3.0 mm (0.118 m) 1 3.9 mam (0.153 1m)

Low/Reverse (D] 5 5 1.75 maen {0068 ) Select 5.4 mum (0.212 1)

Seleet 5.7 mum (0224 1n)

1.75 mm (0068 in) Select 6.0 mam (0.236 in)

D\'ﬂd:lt'rltg-l}) Clutch L] -] 3.0mm (0.118 m) 1 6.15 mm (0242 m)

Clutch Plate Quantity 3.7L Engine

Compeonent Number of Frictions Number of Separator Plate Number of Pressure Prez=zure Plate
Separator Plates Thickness Plates Thickness

Forward Clutch (A) 4 4 1.0 mm (0118 m) 1 3.0 mm (0118 m)

Durect Clurch (B) 4 4 1.75 mmm (0,068 in) 1 3 9 mm (0.153 )

Intermediate Cluzch (C) 4 4 3.0mm (0.113 m) 1 3.9 mm (0.153 m)

LowReverse (D) 5 5 1.75 mm (0048 m) Select 5.4 mm (0212 m)

Select 5.7 ma (0.224 i)

1.75 mum (0.065 ) Select 6.0 mem (0236 m)

Gvcrdri'\'ci[;:_';-'ﬂ} Clutch f ] 30 mm (0.115 m) 1 6.15 mm (0.242 in)
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Torque Specifications

Deseription

Detent sprng boln

Evaporatrve Emavison (EVAF) cannter bolt

Exhaut heat vhaeld balt

Flexplate svipecton cover balt

Flexplate-to-torque converter mat

Fron pump boln *

Fuel line bracket boli

leolator cap bolt

Mawm control bolt®

Manual contrel lever nut

Molded leadframe boln®

Output shaft flange mst *

Park pawl pm bolt

Park rod scruating plase

Pump plate avwembly -10-pump body bolts

Selecior lever cable bracket boln

Skad plate boln

Solenod bracket bols

Trasumassicn flusd cooler tube-to-wansmuiscn bolt *

Transmuvsion flosd cooler tube bracket mut

Trasmwson fusd fill plug

Tranwmnwon fud pan boln®

Traoswmussson maubiton aod retaner bolts

Traswmveon mvulaor and retamner s

o3

Tranumiiuen-lo-rmgume balts

48

Refer to the procedure in this section.
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GENERAL PROCEDURES
Transmission Fluid Cooler Backflushing and Cleaning

Special Tool(s)

Tramsawssion Heated Cooler Line Flshicr
b 222-0000T, 2220004 of equivalent

NOTICE:

Do not use any supplemental transmission fluid additives or cleaning agents. The use of these products could cause

internal transmission components to fail; this will affect the operation of the transmission.

NOTE:

Transmission fluid cooler backflushing and cleaning will be performed using the Transmission Heated Cooler Line Flusher or
equivalent. Follow the manufacturer's instructions included with the machine. Test the equipment to make sure that a vigorous fluid

flow is present before proceeding.

NOTE:

If the Transmission Heated Cooler Line Flusher or equivalent is not available, install a new transmission fluid cooler and/or an

auxiliary transmission fluid cooler.

1. Check and top off the fluid level of the cooler line flusher with transmission fluid.

2. Allow the transmission fluid in the cooler line flusher 15-30 minutes to heat up to 60°C (140°F) before using.

3. Install the line adapters into the transmission fluid cooler tubes

4.  Attach the cooler line flusher red line to the transmission fluid cooler pressure tube quick connect fitting.

5.  Attach the cooler line flusher blue line to the transmission fluid cooler return tube quick connect fitting.

6. Follow the equipment instructions to purge the transmission fluid cooler tubes and cooler prior to starting the flushing

procedure.

7. Allow the transmission fluid cooling system to backflush for 10-15 minutes, then flush the transmission fluid cooler in a

normal flow direction for an additional 10-15 minutes.

Transmission Fluid Drain and Refill

Special Tool(s)
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%
%
\

S
ETIMSA ot

Transporter Fluud Evacuator Tjecion
307-DEES on equrvalent

Vacuum Pump Kit
A16-D002 (DOSL-TAA0A ) or equivalent

s
A
.,E:iln‘[l:':j-
ST1260-A
Vehtcle Communication Module (VOM) and Integrased Dhagnostic System (IDS) software
‘}_}'l % with appropriste hardware. or equivalent scan ool
ke
L F
N R o
Sy h‘x %ﬂr -‘d~:
. W &
""}3‘-&_‘_;‘ !
ST2034-A
Material ) a
ftem Specification

Motorcrafr MERCONE LV Auvtomatic Trassmassion Fluid
XT-10-0LVC (US); CXT-10-LV12 (Canada)

MERCON® LV

Drain

1. With the vehicle in NEUTRAL, position it on a hoist. For additional information, refer to Section 100-02.

2. Remove the transmission fluid pan and allow the transmission fluid to drain.

3. NOTE:

The transmission fluid pan gasket can be reused if not damaged.

Install a new transmission fluid pan gasket, if required.
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s h

4. Install the transmission fluid pan and tighten the bolts in a crisscross pattern.
e  Tighten to 12 Nm (106 Ib-in).

Refill
NOTICE:

This procedure contains the air purge steps required to purge air from the transmission fluid cooling system. This
procedure is NOT intended for use with the Transmission Fluid Level Check.

NOTICE:
The vehicle should not be driven if the transmission fluid level is low as internal failure could result.

NOTICE:
The transmission fluid fill plug is located near the exhaust system. The exhaust will be extremely hot during this
procedure.

NOTICE:
The use of any other transmission fluid than specified can result in the transmission failing to operate in a normal manner
or transmission failure.

NOTE:
If the transmission starts to slip, shifts slowly or shows signs of transmission fluid leaking, the transmission fluid level should be
checked.

NOTE:
Here is an overview of the Transmission Fluid Drain and Refill procedure.
e  Adding 3.3L (3.5 qgt) of transmission fluid to the transmission is an initial fill enabling the engine to be started.
e  The cold level range shown in the procedure allows the vehicle to be driven.
e  The vehicle should be driven to allow the Transmission Fluid Temperature (TFT) to reach 91°C-102°C (195°F-215°F) in
order to purge the air from the transmission fluid cooling system.
e  Fill the transmission fluid to the fill range on the transmission fluid level indicator at the normal operating range 91°C-
102°C (195°F-215°F).

1. NOTE:
The transmission will need 3.3L (3.5 qgt) of transmission fluid added to the transmission as an initial fill if:
e anew mechatronic assembly has been installed.
e the transmission fluid pan or transmission fluid filter have been removed.
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NOTE:

The transmission will need 11.35L (12 qt) of transmission fluid added to the transmission as an initial fill if the transmission has been
overhauled.

Using the Transmission Fluid Fill Tube, add the transmission fluid to the transmission through the transmission fluid fill hole. For
additional information, refer to Adding Additional Transmission Fluid in this procedure.

2. Check the transmission fluid level cold.
e  The vehicle is safe to drive if the transmission fluid is in the cold level range 32°C-43°C (90°F-110°F).

. Using the scan tool and with the engine running, place the selector lever in each gear position and hold
approximately 5 seconds. Place the selector lever in PARK, with the engine at idle (600-750 rpm).
3. Separate the transmission fluid level indicator from the transmission fluid fill plug.

O~

o

NOTEED5E

4.  Wipe the transmission fluid level indicator clean. Reinstall the transmission fluid level indicator only back into the
transmission fluid fill plug hole to check the transmission fluid level. Repeat this until a consistent reading is established.

5. NOTE:
The transmission fluid level indicator has 2 areas for the fluid level, a crosshatched (labeled A) area and a dotted (labeled

B) area. Use the dotted area to check the transmission fluid level.

Using the scan tool, verify that the Transmission Fluid Temperature (TFT) is between 91°C-102°C (195°F-215°F). Do not
overfill the transmission. The transmission fluid level must be at the upper level of the dotted (B) marked area on the
transmission fluid level indicator.

OCC SEEVICT MUAWUAL

N30

6. Install the transmission fluid fill plug.
e Tighten to 35 Nm (26 Ib-ft).
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7. While driving the vehicle, use the scan tool to verify that the TFT has reached a temperature of 91°C (195°F). This will
circulate the transmission fluid through the torque converter and the transmission fluid cooling system, eliminating any
trapped air in the transmission fluid cooling system.

e With the engine idling (600-750 rpm) in PARK, verify that the TFT is between 91°C-102°C (195°F-215°F).

8. Remove the transmission fluid fill plug transmission fluid level indicator assembly located on the passenger side front
portion of the transmission case.

9. Separate the transmission fluid level indicator from the transmission fluid fill plug.

O

v

MNOTEA

10. Wipe the transmission fluid level indicator clean. Reinstall the transmission fluid level indicator only back into the
transmission fluid fill plug hole to check the transmission fluid level. Repeat this until a consistent reading is established.
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11. NOTE:
The transmission fluid level indicator has 2 areas for the fluid level, a crosshatched (labeled A) area and a dotted (labeled
B) area. Use the dotted (labeled B) area when checking the transmission fluid level. The correct transmission fluid level is
at the upper level of the dotted marks on the transmission fluid level indicator.

Using the scan tool verify that the TFT is between 91°C-102°C (195°F-215°F). The transmission fluid level must be at the
upper level of the dotted (B) mark.

BCC SCRVCT MAMUAL

HD1 23508

12. NOTE:
If the transmission fluid is not at the correct level, follow the steps for Adding Additional Transmission Fluid or Removing
Transmission Fluid in this procedure.

Install the transmission fluid fill plug.
e  Tighten to 35 Nm (26 Ib-ft).

Adding Additional Transmission Fluid

NOTE:
To get an accurate transmission fluid level reading the engine should be idling (600-750 rpm) in PARK.

1. Install the Transmission Fluid Fill Tube into the transmission fluid fill hole.
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NIOT4T TR

W04 15010

Connect the Transporter Fluid Evacuator/Injector and Transmission Fluid Fill Tube.
. Connect the open end of the fluid hose from the Transporter Fluid Evacuator/Injector onto the Transmission Fluid Fill
Tube from the transmission case.

&)

MO0 1 50T

Use a Rubber Tip Air Nozzle to apply a maximum of 206.85 kPa (30 psi) to the open end of the vacuum/pressure hose
from the Transporter Fluid Evacuator/Injector. Transmission fluid will immediately start flowing out of the Transporter Fluid
Evacuator/Injector into the transmission.
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8 (7)) o
N f
| 206.85 kPa
[ 100-D009 | | (30PS)
NOOT417TE

NOTE:
Do not overfill the transmission. The transmission fluid level must be at the upper level of the dotted mark.

Reinstall the transmission fluid level indicator only back into the transmission fluid fill plug hole to check the transmission
fluid level. Repeat this until a consistent reading is established.

NOTE:

The transmission fluid level indicator has 2 areas for the fluid level, a crosshatched (labeled A) area and a dotted (labeled
B) area. Use the dotted (labeled B) area when checking the transmission fluid level. The correct transmission fluid level is
at the upper level of the dotted marks on the transmission fluid level indicator.

Using the scan tool, verify that the TFT is between 91°C-102°C (195°F-215°F). The transmission fluid level must be at the
upper level of the dotted (B) mark.

BEE SEMACT MAMUAL

NOTE:
If the transmission fluid is over full, follow the steps for Removing Transmission Fluid in this procedure.

Install the transmission fluid fill plug.
e  Tighten to 35 Nm (26 Ib-ft).
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Removing Transmission Fluid

NOTE:
To get an accurate transmission fluid level reading the engine should be idling (600-750 rpm) in PARK.

1. If the transmission is overfilled, transmission fluid must be removed to the correct level. Use the Transporter Fluid
Evacuator/Injector and the Vacuum Pump Kit to extract any excessive transmission fluid.

KOO 4180

2. NOTE:
The transmission fluid level indicator has 2 areas for the fluid level, a crosshatched (labeled A) area and a dotted (labeled

B) area. Use the dotted (labeled B) area when checking the transmission fluid level. The correct transmission fluid level is
at the upper level of the dotted marks on the transmission fluid level indicator.

Using the scan tool, verify that the TFT is between 91°C-102°C (195°F-215°F). The transmission fluid level must be at the
upper level of the dotted (B) mark.

BEE BERVICY BUAWLAL

MO A0

3. Install the transmission fluid fill plug.
e Tighten to 35 Nm (26 Ib-ft).
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Transmission Fluid Exchange

Special Tool(s)

ATF Flud E xchanger W /Power Steermyg Flusd Exchanper
19900059 or equovalent

ST2088-A
Vehicle Commumeaton Module (VUM ) and [ntegrated Dhagnoats ‘-} sdem (1D ) woftware
oy with apgropriate hardware, or equivalent scan tool
o
L 8 )

l.r:. >

g
ST2834-A

Material
tam Spacification

Motoreraft® MERCONE LY Automatic Trammpvason Flusd

XT-10-CLVC (USE CXT-10-LYV 12 (Canada)

MERCONE LV

NOTICE:

Use transmission fluid specific for this transmission. Do not use any supplemental transmission fluid additives or cleaning
agents. The use of these products can cause internal transmission components to fail, which will affect the operation of

the transmission.

NOTE:

For best results, perform the transmission cooler backflush and cleaning procedure before exchanging the fluid.
1. With the vehicle in NEUTRAL, position it on a hoist. For additional information, refer to Section 100-02.

2. Connect the ATF Fluid Exchanger W/Power Steering Fluid Exchanger to the transmission fluid cooler tube after the
transmission fluid cooler on the return tube. This will help remove any foreign material trapped in the transmission fluid

coolers.

3. Perform the transmission fluid exchange using the ATF Fluid Exchanger W/Power Steering Fluid Exchanger. Follow the
manufacturer's instructions included with the machine.

4. Once the transmission fluid exchange is completed, disconnect the ATF Fluid Exchanger W/Power Steering Fluid
Exchanger. Reconnect any disconnected transmission fluid cooler tubes.

5. Using the scan tool with the engine running, check and make sure that the transmission is at normal operating
temperature 91°C-102°C (195°F-215°F). Check and adjust the transmission fluid level and check for any leaks. If
transmission fluid is needed, add transmission fluid in increments of 0.24L (0.5 pt) until the correct level is achieved.
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Transmission Fluid Level Check
Special Tool(s)

Diagnostic USB harness and software CD: Part # TCM4120

Material
tem Specification

Maotoreraft® MERCONE LV Awomante Tranumdvaon Fhud MERCONE LV
XT-10-Q0LVC (US) CXT-10-LV1 I (Canada)

NOTICE:
The vehicle should not be driven if the transmission fluid level is low as internal failure could result.

NOTICE:
The transmission fluid fill plug is located near the exhaust system. The exhaust will be extremely hot during this
procedure.

NOTE:
If the vehicle has been operated for an extended period at high highway speeds, in city traffic, during hot weather or while pulling a
trailer, the transmission fluid must cool down to obtain an accurate reading.

NOTE:
If the transmission starts to slip, shifts slowly or shows signs of transmission fluid leaking, the transmission fluid level should be
checked.

NOTE:
Do not overfill the transmission. The transmission fluid level must be at the upper level of the crosshatch mark.

NOTE:

If the installation of a new transmission fluid cooler or transmission fluid cooler tubes has been carried out, the vehicle must be
driven to get the transmission fluid to a temperature of 89°C (193°F) in order to purge the air from the transmission fluid cooling
system.
1.  With the engine running, place the transmission selector lever in each gear position and hold approximately 5 seconds.
Place the transmission selector lever in PARK.

2. With the engine idling (600-750 rpm) in PARK, position it on a hoist. For additional information, refer to Section 100-02.

3. Remove the transmission fluid fill plug transmission fluid level indicator assembly, located on the passenger side front
portion of the transmission case.

4. Separate the transmission fluid level indicator from the transmission fluid fill plug.
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O-

o

MOCE0SE

Wipe the transmission fluid level indicator clean. Reinstall the transmission fluid level indicator only back into the
transmission fluid fill plug hole to check the transmission fluid level.

NOTE:

The transmission fluid level indicator has 2 areas for the fluid level, a crosshatched (labeled A) area and a dotted (labeled
B) area. Use the dotted (labeled B) area when checking the transmission fluid level. The correct transmission fluid level is
at the upper level of the dotted marks on the transmission fluid level indicator.

Using the scan tool verify that the TFT is between 89°C-102°C (193°F-215°F). The transmission fluid level must be at the
upper level of the dotted (B) mark.

688 SERVICE MawuAL 3008

HOT8208

NOTE:
If the transmission fluid is not at the correct level, follow the steps for Adding Additional Transmission Fluid or Removing
Transmission Fluid. For additional information, refer to Transmission Fluid Drain and Refill in this section.

Install the transmission fluid fill plug.
e Tighten to 35 Nm (26 Ib-ft).
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|
MO NG00 . _'__,.-" .
Torque Converter Contamination Inspection
Material
item I Specification
Motorenft MERCONT LV Avtomate Trammivsion Fluld MERCONE LY

XT-10=QLVC [US); CXT-10-LV1 I (Canada)

1. A new or remanufactured torque converter must be installed if one or more of the following statements is true:
e  Atorque converter malfunction has been determined based on complete diagnostic procedures.
The torque converter stud or studs, impeller hub or bushing are damaged.
The torque converter exhibits external discoloration (due to overheating).
There is evidence of transmission assembly or fluid contamination due to the following transmission or
converter failure modes.
Major metallic failure
Multiple clutch plates or band failures
Sufficient component wear which results in metallic contamination
Water or antifreeze contamination

2. If none of the above conditions are present, continue with the following fluid inspection.

3. Pour a small amount of transmission fluid from the torque converter onto an absorbent white tissue or through a paper
filter.

4. Examine the fluid for contaminants. The fluid must be free of metallic contaminants.

5. NOTICE:
Do not use water-based cleaners or mineral spirits to clean or flush the torque converter or transmission damage
will occur.

If the fluid passed inspection:

. Drain the remaining fluid from the torque converter.

. Using only the recommended transmission fluid, add 1.9L (2 qgt) of clean fluid into the converter and agitate by hand.
e  Thoroughly drain the fluid.
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DIAGNOSIS AND TESTING
Diagnostic Strategy

Troubleshooting an electronically controlled automatic transmission is simplified by using the proven method of diagnosis. One of
the most important things to remember is that there is a definite procedure to follow.

NOTE:
Do not take short cuts or assume that critical checks or adjustments have already been made.
Follow the procedures as written to avoid missing critical components or steps.
To correctly diagnose a concern, have the following publications available:
. Powertrain Control/Emissions Diagnosis (PC/ED) manual
e  Transmission diagnostic cable and software
. TSBs
e  Wiring Diagrams

These publications provide the information required when diagnosing transmission concerns.
Use the Diagnostic Flow Chart as a guide and follow the steps as indicated.

Preliminary Inspection

e  Know and understand the customer concern.
Verify the concern by operating the vehicle.
Check the transmission fluid level and condition.
Check for non-factory add-on items.
Check selector lever cable for correct adjustment.
e  Check TSBs regarding the concern.

Diagnostics
®  Carry out On-Board Diagnostic (OBD) procedures, Key ON Engine OFF (KOEO) and Key ON Engine Running (KOER).
Record all DTCs.
Repair all non-transmission codes first.
Repair all transmission codes second.
Clear all continuous codes and attempt to repeat them.
Repair all continuous codes.

If only codes that have passed are obtained, refer to Diagnosis by Symptom in this section for additional information and
diagnosis.

Follow the diagnostic sequence to diagnose and repair the concern the first time.

Preliminary Inspection
Special Tool(s)

TCM4210 - Laptop software and USB cable

Material
It9m| Specification
Mowreraft® MERCONE LV Automatic Tranmmitsion Fhud MERCONELV
XT-10.QLVC (US); CXT-10-LV12 (Camada)

Check the following items prior to beginning the diagnostic procedures:

Page 4-1



6R80 Automatic Transmission — Section 4 — Diagnosis and Testing

Know and Understand the Concern

To correctly diagnose a concern, first understand the customer concern or condition. Customer contact may be required to
understand the conditions, including when the concern occurs. For example:

Hot or cold vehicle temperature
Hot or cold ambient temperature
Vehicle driving conditions
Vehicle loaded/unloaded

After understanding when and how the concern occurs, proceed to Verification of Condition.

Verification of Condition

This section provides information that must be used in determining the actual cause of customer concerns and carrying out the
appropriate procedures.

Use the following procedures when verifying customer concerns for the transmission.

Determine Customer Concern

Determine customer concerns relative to vehicle use and dependent driving conditions, paying attention to the following items:
e Hot or cold vehicle operating temperature

Hot or cold ambient temperature

Type of terrain

Vehicle loaded/unloaded

City/highway driving

Upshifting

Downshifting

Coasting

Engagement

Noise/vibration — check for engine rpm, vehicle speed, shift, gear, range or temperature dependencies.

Check Transmission Fluid Level and Condition
Transmission Fluid Level Check

NOTICE:
The vehicle should not be driven if the transmission fluid level is low as internal transmission failure could result.

NOTICE:
The transmission fluid fill plug is located near the exhaust system. The exhaust will be extremely hot during this
procedure.

NOTE:
If the vehicle is operated for an extended period at high highway speeds, in city traffic, during hot weather or while pulling a trailer,
the transmission fluid must cool down to obtain an accurate reading.

NOTE:
If the transmission starts to slip, shifts slowly or shows signs of transmission fluid leaking, the transmission fluid level should be
checked.

This transmission is equipped with an internal thermal bypass located in the case. This internal thermal bypass valve will shut off
transmission fluid flowing to the transmission fluid cooler if the transmission fluid temperature falls below normal operating
temperature. Refer to Transmission Fluid Level Check in this section.

The transmission fluid level indicator has 2 areas for the fluid level, a crosshatched area (labeled A) and a dotted area (labeled B).

Use the dotted (labeled B) area when checking the transmission fluid level. The correct transmission fluid level is at the upper level
of the dotted marks on the transmission fluid level indicator.

Page 4-2



6R80 Automatic Transmission — Section 4 — Diagnosis and Testing

BEE BENVICE MAMUAL 1) l@'.

N1 2328

High Transmission Fluid Level

NOTICE:
Transmission fluid level that is too high can cause the transmission fluid to become aerated due to the churning action of
the rotating internal parts.

This may cause erratic control pressure, foaming, loss of transmission fluid through the vent tube and possible
transmission failure.

If an overfill reading is indicated on the transmission fluid level indicator, remove the excessive transmission fluid. Refer to
Transmission Fluid Level Check in this section.

Low Transmission Fluid Level
Low transmission fluid level can result in poor transmission engagement, slipping or failure. This may also indicate a leak in one of
the transmission seals or gaskets.

Adding Transmission Fluid

NOTICE:
The use of any type of transmission fluid other than specified can result in transmission failure.

NOTICE:
The transmission fluid fill plug is located near the exhaust system. The exhaust will be extremely hot during this
procedure.

NOTICE:
The vehicle should not be driven if the transmission fluid level is low as internal failure could result.
Add transmission fluid using the refill procedure. Refer to Transmission Fluid Drain and Refill in this section.

Transmission Fluid Condition Check

1. Check the transmission fluid level.

2. Remove the transmission fluid fill plug and transmission fluid level indicator allowing the transmission fluid to drip onto a
facial tissue and examine the stain.

3. Observe the color and the odor.

4. If evidence of solid material is found, remove the transmission fluid pan for further inspection.

5. If the stain is a foamy pink color, this may indicate coolant in the transmission. Inspect the engine cooling system at this
time.

6. If transmission fluid contamination or transmission failure is confirmed by the sediment in the bottom of the transmission
fluid pan, disassemble and completely clean the transmission. This includes the torque converter and transmission fluid
cooler tubes. Install a new auxiliary transmission fluid cooler.

Water in Transmission Fluid
To correctly repair an automatic transmission that had water or coolant introduced into the system, completely disassemble, clean
and replace the following parts:

. All internal and external seals

. All friction material

e  Torque converter

e  All parts with bonded seals

. All solenoids

e  All transmission fluid filters
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Prior to installing the transmission, the transmission fluid cooler(s), transmission fluid cooler tubes and hoses need to be flushed and

cleaned. For additional information, refer to Transmission Fluid Cooler Backflushing and Cleaning in this section.

Shift Point Road Test
Special Tool(s)

TCMA4210 - Laptop software and USB cable

NOTE:

Always drive the vehicle in a safe manner according to driving conditions and obey all traffic laws.

This test verifies the shift control system is operating correctly.

1. Bring engine and transmission up to normal operating temperature.

2. Operate vehicle with the selector lever in the D position.

3. Apply minimum throttle and observe speeds when an upshift occurs. Refer to the Shift Speeds chart in this section.

4.  With the selector lever in the D position and speed above 80 km/h (50 mph) and less than half throttle, move the selector
lever from the D position to manual 2 position and release the accelerator pedal. The transmission should downshift into
2nd gear. With the transmission remaining in the manual 2 position, move the selector lever into the manual 1 position
and release the accelerator pedal. The transmission should downshift into 1st gear at speeds below approximately 45-56
km/h (28-35 mph).

5. If the transmission fails to upshift/downshift, refer to Diagnosis By Symptom in this section.

NOTE:
Shift speed ranges are approximate for all applications. For specific applications (engine, axle ratio, tire size and
application), refer to the Automatic Transmission Specification booklet. Always drive the vehicle in a safe manner
according to driving conditions and obey all traffic laws.
Throttle Position Shift KmiH MPH
Light Throttle 1-2 13-11 £13
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Shift Speeds (Continued)

Throttle Position Shift Km/H MPH
Throttle Positon (TF) Sensor 13 634 16.21
Voltage i@ 1.25 Volts i4 3543 22-27
4.5 56-64 3540
5 1.79 4448
Closed Throttle 6.5 5664 3540
54 4048 25-30

4-3 1321 813

3-1 3-11 7

1.1 16 14
Wide Open Throttle (WOT) 1-2 45.53 28.33
23 £7.95 59
34 140-148 £7.92

Road Test — Adaptive Drive Cycle
NOTE:
Always drive the vehicle in a safe manner according to driving conditions and obey all traffic laws.
1. Connect the scan tool to the Data Link Connector (DLC).
2. NOTE:
Disconnecting the battery will not clear the Keep Alive Memory (KAM).

NOTE:
Do not clear the PCM KAM.

Using the scan tool, clear the adaptive table before conducting an adaptive drive cycle test.

3. Verify the transmission fluid is at normal operating temperature, between 91°-102°C (195°-215°F). If the transmission fluid
is not at operating temperature, drive the vehicle until the operating temperature is reached.

4. NOTE:
The transmission fluid must be at operating temperature before proceeding to this step.

Drive the vehicle on a level road surface performing the adaptive drive cycle.

1. Accelerate from a stop with light throttle to 24 km/h (15 mph) then release the accelerator pedal

2. Gently brake and bring the vehicle to a stop and hold the brake for 6 seconds.

3. Repeat substeps 1 and 2 an additional 5 times.

4.  Accelerate from a stop with light throttle so the 1-2, 2-3 and 3-4 shifts occur with engine rpm between 1,700-
2,000.
Continue accelerating until the vehicle speed reaches 80 km/h (50 mph) or the 5-6 upshift is reached.
Gently brake and bring the vehicle to a stop and hold the brake for 10 seconds.
Repeat substeps 4, 5 and 6 an additional 3 times.

No o

Torque Converter Diagnosis
Special Tool(s)

TCMA4210 - Laptop software and USB cable
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NOTE:
If the torque converter is replaced, use the scan tool and follow the on-screen instructions and perform the Misfire Monitor Neutral
Profile Correction procedure.

Perform all diagnostic procedures prior to torque converter installation. This prevents the unnecessary installation of new or
remanufactured torque converters. Only after a complete diagnostic evaluation can the decision be made to install a new torque
converter.

Torque Converter Operation Test
NOTE:
Always drive the vehicle in a safe manner according to driving conditions and obey all traffic laws.

The Torque Converter Operation Test verifies the Torque Converter Clutch (TCC) control system and the torque converter are
operating correctly.

1. Connect a scan tool to the vehicle.

2. Perform a self-test and check for DTCs.

3. Bring the engine to normal operating temperature by driving the vehicle at highway speeds in the D position.

4.  After normal operating temperature is reached, maintain a constant speed of about 56 km/h (35 mph) in 5th gear for 10
seconds.
Release the accelerator pedal and monitor the scan tool TP1 PID voltage to approximately 1.25 volts or 25% throttle.
Monitor the TCC_OSC# and RPM# PID. The torque converter should release and engine rpm should increase before the
5-4 shift occurs.

o

Visual Inspection
A visual inspection identifies modifications or additions to the vehicle operating system that may affect diagnosis. Inspect the vehicle
for non-Ford factory add-on devices such as:
. Electronic add-on items
¢  Vehicle modification
PCM or transmission function is affected if add on devices, wiring splices, abnormal tire size or axle ratio changes are made.
. If leaks are present; refer to Leakage Inspection in this section.
. Correct selector lever adjustments; refer to Section 307-05.

Selector Lever Check

Check for misadjustment in the selector lever by matching the detents in the selector lever with those of the manual control lever in
the transmission. Refer to Section 307-05 for selector lever cable adjustment.

Hydraulic leakage at the manual control valve can cause delay in engagements and/or slipping while operating if the linkage is not
correctly adjusted. Refer to Section 307-05 for selector lever cable adjustment.

Carry Out On-Board Diagnostic (OBD) Key ON Engine OFF (KOEO), Key ON Engine Running
(KOER)

After a road test, with the engine and transmission warm and before disconnecting any connectors, use the scan tool and perform a
self-test.

Diagnostics
Special Tool(s)

Fluke 77-IV Digatal Multumeter
- = T

L g = Of VATl

{ oco |
===
&

STI0E0-A
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TCMA4210 - Laptop software and USB cable

Diagnosing an electronically controlled automatic transmission is simplified by using the following procedures. The most important
things to remember is there is a definite procedure to follow. Do not take shortcuts or assume that critical checks or adjustments
have already been made. Follow the procedures as written to avoid missing critical components or steps. By following the diagnostic
sequence, the technician will be able to diagnose and repair the concern the first time.

On-Board Diagnostic Laptop Software
These self-tests should be used to diagnose the TCU and should be carried out in order.

NOTE:
Make sure the latest software version is loaded on the scan tool.

1. Ifthe cause is not visually evident, connect the scan tool to the Data Link Connector (DLC).

NOTE:
The Transmission Control Unit (TCU) LED prove-out confirms power and ground from the DLC to the TCU.

2. If the laptop tool does not communicate with the TCU:
e check the TCU connection to the vehicle.
. check the scan tool connection to the VCM..
3. If the scan tool does not communicate with the vehicle:
e  verify the ignition is in the RUN position.
e  verify scan tool operation with a known good vehicle.
Clear the continuous DTCs and carry out the PCM self-test.
If DTCs retrieved are related to the concern, GO to the DTC Chart.
If no DTCs related to the concern are retrieved, REFER to Diagnosis By Symptom in this section.

ook

Output State Control (OSC) Mode

On-Board Diagnostic (OBD)
Output state control allows the technician to take control of certain parameters to function the transmission.

Output state control allows the technician to shift the transmission when commanding a gear change.

Another example of the output state control features is, the technician can command the torque converter ON or OFF to check
operation.

This transmission output state control has one mode of operation; DRIVE. This mode has a unique set of operating requirements
that the technician must meet before allowed to operate the torque converter or select gears.
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Diagnostic Parameters Identification (PID) Chart

The following is a list of output state control parameters and their corresponding PIDs:

Diagnostic PID Chart

PID Name FID Description Units
AXIE Axle Ratio Rago
BOO1 Brake ON/OFF Swuch OnOf
BOOY Brake ON/OFF Swich On'Off

CHT Cylinder Head Tempananze Tempenaeme
DTCCNT Conzimuoas Coded Number
GEAR Gear Comzranded by Moduls Mode

GEAR_Q5C= Gear Commanded by Ourpar Stae Cotmel Mode
GEAR_RAT Gear Fano Commandsd Rage
HRSH_SHFT#* Firm Shif OnOff

IN_GEAR Ir Gear-Tramemistion 15 Applyme 3 Load to Enpune In Gear

IS5 F Inprat Skt Speed Semsor Fault o Fanslt/Yes Fault
IS5 _SRC Inpat Shad Speed Sensor pa

LINEDSD= Line Presvure Control Desired Preamre
LOAD Engine Load Percentage
o558 F Cratprat Shaft Speed Relisble Mo FaltYes Fault

O55_SRC Unfilvered Ourpur Shaft Spesd P

PARE_BRE Park Brake Swirch OnOff

L Luze Pressure Coemel (LPC) solenod Pressure

LPC_AMPs LPC solenabd curmest Carent
LPCF LPC solenoid fraln voaras o FaultYes Fault
RLCF Feverse Cogtrol Lamp Staras Ko Fault'Yes Fault
FPMs= Eagine Fevolutions Per Minute pm

SHIFT_CROP Shif rpm Drop in Inpur Shaft Speed Below Expected pm
SHIFT_FLRE Shift rpm Rise in Input Shaft Speed Above Expecied pa

SHIFT_ID Shift Identific ation of Skift PIDs Lag, Time, Flair and Drop pm
SHIFT_LAG Shift Time Elapsed From 1% to 9% Complste Time
SHIFT TIME Shifk Tize From Commanded to 10%: Complete Time
SHIFT_TYPE Shi Type Type

S5A_AMP= Shifr Solenosd Pressure Conmol A (55PCA) Cumrent

S55B_AMP= Shift Selenoid Pressure Coamel B (55PCE) Curent

55C_AMP= Shif Solemoid Preseure Conmel C (SSPCC) Crorrens

S5D_AMP= Shif Solnoid Prevezre Coamel D (35PCDN) Crrmene

SSE_AND# Shift Selenoid Preswure Congel E (35PCE) Crarens
SSPCA SSPCA Presaare

SSPCAF SSPCA Sonm No FaultYes Fault
55PCB 55PCB Preszare
SSPCBF SSPCB Seatus Mo FaultYes Fault
SSPCC SSPCC FPresqure
SSPCC_F SSPCC Saans No FaultYes Fault
S5PCD SSPCD Preigare
SSPCD_F SSPCD Statay No FaultYes Fault
SSKCEF SSPCE Saras Wo FaultYes Fanlt
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Diag_nostic PID Chart (Continued)

PID Mame PID Description Units.
TCC Targue Coeverner Cluxch (TCC) Solenoid Pressure
TCC AMPs Coaverter Pressure Control Cumren:
TCC_F TCC Famkt No FaultYes Fault
TCC_O5Cs Ourput State Coetrol of Torgue Cozverer Locked Unlocked
TCC_RAT Traeamission Skp Ratio Rateo
TCIL Trazsesission Contral Indicater Lamp (TCIL) CnOff
TCS_DEPRES Traemission Conmol Switch (TCS) Pressed Yeu'Ne
TCS_STATE TCS Requested Soae On/Off
TC_SLIPACT Torgee Comverter Ship Acraal o
TC_SLIPDSD Torgee Coeverver Slip Deired pea
TFT Traeseistion Fluid Temperanze (TFT) Tempenyoare
TFIV TFT Vol Vols
TFI_F TFT Suns 50 FaultVes Fault
TIRESIZE Tire Size Foew Per Mils
v Thrors Position (TF) Sensor Parcentage
Pl TP Sensar 1 Volts
o TP Semsor 1 Volts
R Traeamission Fange (TR) Mode
TRANS_VOLT_A Traeamission Supply Velape Conmol State OnOff
TRAN _RAT Trazmmmisgion Gear nitio Fano
TRN N F Neum! Qurpat Staras OnOff
TRE P F Park Output Status OnOff
TR_CRANE TR Input ABowing Inout San YeuNo
TE_DC TR Drasy Cycle Percemiage
T"F TR Stans e FaultYes Fault
TR_FREQ TR Frequessy Freguency
155_F Tarbine Skaft Speed (T55) Raliable No FaulYes Fault
TSS5_5BC Unfilvered Trbine Shak Speed pm
VPUE Module Supply Veltage Velts
VREF Faference Voltage Vol
VSOUT_F Viehicke Speed Output Status Ko FaultYes Fault
VEE Viehicle Speed Sensor (V55) Spesd

Transmission Drive Cycle Test
Special Tool(s)

TCMA4210 - Laptop software and USB cable
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Material
Item Specification
Motorcrafti MERCON® LV Automatc Transmission Fhaid MERCON® LV
XT-10-QLVEC (US) CXT-10-LV12 (Canada)

NOTE:
Always drive the vehicle in a safe manner according to driving conditions and obey all traffic laws.

NOTE:
The Transmission Drive Cycle Test must be followed exactly. Malfunctions must occur 4 times consecutively for a shift error DTC to
set, and 5 times consecutively for continuous Torque Converter Clutch (TCC) DTCs to set.

NOTE:
Refer to the Solenoid Application Chart for solenoid operation while performing the Transmission Drive Cycle Test.
After performing the self-test, follow the transmission drive cycle test for checking codes.
1. Record then clear the DTCs.
2. Warm the engine to normal operating temperature.
3. Make sure the transmission fluid level is correct.
4. With the selector lever in Overdrive (O/D), moderately accelerate from stop to 80 km/h (50 mph) allowing the transmission
to shift into 6th gear.
Keep vehicle speed and throttle steady for a minimum of 15 seconds.
5. With the transmission in 6th gear and maintaining steady speed and throttle, lightly apply and release the brake pedal to
operate the stop lamps. Then, hold vehicle speed and throttle steady for a minimum of 5 seconds.
Brake to a stop and remain stopped for a minimum of 20 seconds.
6. Repeat steps 4 through 6 at least 5 times.
7. Perform a self-test and record DTCs.
. If DTCs are present, refer to the DTC Chart. Repair all non-transmission DTCs first as they can directly affect
the operation of the transmission. Repeat the self-test and the road test to verify the correction. Clear the DTCs.
Perform the transmission drive cycle test and repeat the self-test after completing the repair.
. If the tests pass and a concern is present, refer to Diagnosis By Symptom in this section, OASIS messages and
TSBs for concerns.

After On-Board Diagnostic (OBD)

NOTE:
The vehicle wiring harness, TCU and non-transmission sensors may affect transmission operations. Repair these concerns first.

Repair all DTCs after the On-Board Diagnostic (OBD) test procedures are completed.

Begin with non-transmission related DTCs, then repair transmission related DTCs. Use the DTC Chart for information on condition
and symptoms. This chart will be helpful in referring to the correct manual(s) and aids in diagnosing internal transmission concerns
and external non-transmission inputs. The pinpoint tests are used in diagnosing transmission electrical concerns. Diagnosis the
vehicle wiring harness and the PCM as well. The Powertrain Control/ Emissions Diagnosis (PC/ED) manual aids in diagnosing non-
transmission electronic components.

Diagnostic Trouble Code (DTC) Charts
Special Tool(s)

TCMA4210 — Laptop software and USB cable

Using a scan tool to retrieve DTCs, begin with and repair all non-transmission related DTCs. Start with the U-DTCs (communication
link codes) then repair transmission related DTCs.
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The PCM will command a default gear to protect the engine and transmission when certain faults occur. Default or (limp-home
mode) depends on the actual gear the vehicle was in when the fault occurred.

. For gears 1-3, the default will be 3rd gear.

e  For gears 4-6, the default will be 5th gear.

The default gear is held until the vehicle is placed in reverse, park or the vehicle is restarted. After these action(s) the vehicle will
default to 3rd gear.

DTC Charts
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Transmission Connector Layouts
Transmission Vehicle Harness

MO 15871

Turbine Shadt Speed (T53) sensar

MOTUSED

TCC conmel

Tranemisiion Raznge (TR) senior

Signal revarn

Tranemisvion Fluid Temperatare (TFT) sensar power

Igrition voltage

Shift Solenoad E (55E) control

O | | | W - Lol L g

Shift Solenoid A (55A) congmol

10

Shift Solesoid D (35D contrel

1n

TR sensor signal peturn

13

Bamry voltage

13

Shift Solezedd C ($5C) control

14

Shift Solenoid B (558) conmel

[+

Ourpar Shaft Speed (055) sesor

18

LPC solenoid conmol

Transmission Leadframe Connector

(s)
.- = "
) .
'J-":'
(3l
NS
Item Description
1 Turbane Shaft Spead (T55) sensar
2 NOT USED
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Continued)

Description

TCC conmel

Tranemiziion Fange (TR) semsor

Sigral revam

Transnission Flud Temperatae (TFT) senser power

Item
i
4
5
§

Igmition voluge

Shift Solenoid E ($5E) coazel

Shift Solenoid A (55A) conmol

Shift Solenoid D (350 coatrel

TE. semior signal refumn

Banmery voltage

Shift Solenoid C ($5C) control

Shift Solenoid B (S5B) contral

Ourpur Shaft Speed [05F) sensor

LPC solenoid control

Molded Leadframe

NOTE:

Terminal 7 of the transmission leadframe connector is the common power feed to the solenoids listed in the following chart.

=7 (1) (13) (18) (10)

s) (23)

MOYIDGT2

Item Description
3 Tosque Cooverter Chuich (TCC) control

] Shift Solencid E (55E) contral

10 Shift Solenoid D (55D conmel

1% LPC solenoid coctrol

13 Shift Solenoid C (55C) conmal

4 Shift Solenoid B (S5B) control

9 Shift Solenoid A (554) conmrol
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Pinpoint Tests — OSC Equipped Vehicle

Special Tool(s)

L

@

ETI02-A

1)

H

Flake 77-IV Digital Multimeter
FLU77-4 or egaivalent

TCMA4210 - Laptop software and USB cable

When the electrical connector or solenoid body is disconnected, inspect the connector for terminal condition, corrosion and

contamination. Also inspect the connector seal for damage. Clean, repair or install new components as required.

Power is routed through the Transmission Solenoid Power Control (TSPC) relay (inside the PCM) to all transmission solenoids. If
the power circuit to the transmission solenoids or the TSPC relay fails open, then all solenoids are failed electrically OFF. CHECK
for open, short to ground or the transmission connector disconnected. The TSPC relay will disable power to the transmission

solenoids when certain transmission DTCs are set.

Shift Solenoid Pre-Diagnosis
Solenoid Operation Chart

Selector Lever Position | PCM Commanded Gear Shift Solenoid TCC NL
S5A NL S5B NH S5C NL S50 NH S5ENC
{1.2.3.4) 3.5R) (CB 2.5) (CB LR/C
4.5.8)
P P o Cz o of o oF
E E Off of o off off off
bt N Off On off Off = Off ofF
D | On Cm O O o o
2 Ca Ca Co Ca 4 4
3 Ca oI o Cn Oz OnQI
4 Om Om o Off On OO
5 Off o o Off On OnOdf
- o Ca Cz Off Oa Qo0
ME - —_ — —_ —_ i ]
;! 1 Om Om O On of off
1 1 Om On o Off On of

a Solenoid state will change if vehicle is moving forward with the selector lever in the NEUTRAL position.

b Solenoid is On when vehicle is above 3 mph.

¢ All gears available upon driver request.

CB = Clutch brake
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NC = Normally closed
NH = Normally high

NL = Normally low

Pinpoint Tests (TCU 2200)

Refer to Wiring Diagrams Cell 30 for schematic and connector information.

PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS (For TCU2200)

NOTE:

Refer to the Transmission Vehicle Harness Connector illustration within the Transmission Connector Layouts procedure in this
section.

NOTE:
Refer to the Transmission Leadframe Connector illustration within the Transmission Connector Layouts procedure in this section.

NOTE:
If the scan tool is unable to access the transmission PIDs, refer to Powertrain Control/Emissions Diagnosis (PC/ED) manual.

NOTE:
Read and record all DTCs.

NOTE:

Without a voltage signal return to the PCM, the Transmission Solenoid Power Control (TSPC) relay is commanded OFF. By using a
fused jumper between a transmission solenoid control circuit and the signal return circuit, the TSPC relay circuit will supply power to
the transmission solenoids when the ignition is cycled from OFF to ON. Do not use a solenoid control circuit that may be at fault,
refer to Diagnostic Trouble Code (DTC) Charts in this section for a fault listing

Test Step Result/Action to Take

Al | CHECK THE SOLENOID POWER CIRCUIT FOR VOLTAGE

Ignition OFF.

¢ Disconnect: Transmission C1 .

¢ Inspect the connector for damaged or pushed out terminals,
corrosion, loose wires and missing or damaged seals.

e NOTICE:

Do not use a solenoid control circuit that may be at fault. Failure
to jump pin 5 to a known good solenoid control circuit can cause Yes
incorrect diagnostic results. For additional information, refer to GO to A4.
Diagnostic Trouble Code (DTC) Charts in this section for a fault
listing.

Using the chart, connect a fused jumper between one of the 7
solenoid control circuit pins on transmission vehicle harness C1

and C1-5 No
GO to A2.
7 Solenoid Control Circuits
*C1-9 *C1-14 *C1-13 *C1-10 *C1-8
*C1-16 *C1-3
e |gnition ON.

¢ Measure the voltage from the transmission vehicle harness C1-7
circuit (YELLOW) harness side to ground.
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2

MO123861

e |s the voltage greater than 10 volts?

PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS (For TCU2200) (Continued)

Test Step

Result/Action to Take

A2

CHECK THE SOLENOID POWER CIRCUIT FOR AN OPEN

e Ignition OFF.

e Disconnect: Transmission C1

¢ Disconnect: C6 vehicle interface connector

¢ Inspect the connector for damaged or pushed out terminals,

corrosion, loose wires and missing or damaged seals.
* Measure the resistance from the C6-2 (SWITCHED 12V
BATTERY) to the C1-7, circuit (YELLOW).

1|

¢ |s the resistance less than 5 ohms?

Yes
GO to A3.

No

REPAIR transmission harness
circuit switched 12 volts

for an open. Clear DTCS. Then test
the

system for normal operation.
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PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS (For TCU2200) (Continued)

Test Step

Result/Action to Take

CHECK THE SOLENOID POWER CIRCUIT FOR A SHORT

A3 | TO GROUND

e Measure the resistance from the C6-2 terminal or

the C1-7 terminal

to ground Yes
GO to A4.

¢ Is the resistance greater than

10,000 ohms? No
REPAIR transmission vehicle harness
circuit CET25
(BU/GN) for a short to ground. CLEAR
the DTC's.
TEST the system for normal operation.

Test Step Result/Action to Take
A | CHECK SOLENOID CONTROL CIRCUITS FOR AN

OPEN

e Ignition OFF.

e Disconnect Transmission
connector C1

e Disconnect TCU
connector

e Measure resistance between two connectors using
the below:

C1-9 to TCU-M Vio/ Lt. Grn
C1-14 to TCU-J Pnk/Red
C1-13 to TCU-H Pnk/BLK
C1-10 to TCU-N Vio/Lt. Blu
C1-8 to TCU-F Pnk/Lt. Blu
Cl-16 to TCU-L Vio/Blk
C1-3 to TCU-K Vio/Rd

o Is the resistance less than 5 ohms on each
circuit?

Yes

GO to AS.

No

REPAIR the transmission vehicle harness
circuit which

measured greater than 5 ohms. CLEAR
the DTCs.

TEST the system for normal operation.
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PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS (For TCU2200) (Continued)

Test Step Result/Action to Take
CHECK SOLENOID CONTROL CIRCUITS FOR A SHORT
A5 | TO GROUND
e Ignition
OFF.

¢ Disconnect Transmission
connector C1

e Measure the resistance between the transmission

vehicle harness
C1, harness side and ground using the following
chart.

€19 to GROUND  Vio/Lt. Grn
Cl-14  to GROUND Pnk/Red
C1-13  to GROUND Pnk/BLK
C1-10  to GROUND Vio/Lt. Blu
Cl-8  to GROUND Pnk/Lt. Blu
C1-16  to GROUND Vio/Blk
€13  to GROUND Vio/Rd

e Is the resistance greater than
10,000 ohms?

Yes
GO to A6.

No

REPAIR the transmission vehicle
harness circuit which

measured less than 10,000 ohms.
CLEAR the DTCs.

TEST the system for normal operation.

Test Step

Result/Action to Take

CHECK SOLENOID CONTROL CIRCUITS FOR A
SHORT TO POWER

e Connect: TCU AND C6 connector
¢ Disconnect C1 Connector
e |gnition On

* Measure for voltage between the transmission
vehicle harness

C1, harness side and ground using the following
chart.

Transmission Control Circuit Ground
C1-9 SSA (Vio/Lt. GN) Ground
Cl-14 SSB (Pnk/RD) Ground
C1-13 SSC (Pnk/BIK) Ground
C1-10 SSD (Vio/Blu) Ground
c1-8 SSE (Pnk/Lt. Blu) Ground

Yes

REPAIR the transmission vehicle harness
circuit

shorted to power. CLEAR the DTCs. TEST
the system

for normal operation.

No

GO to A7.
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Cl-16 LPC solenoid (Vio/BIk) Ground

C1-3 TCC solenoid (Vio/RD) Ground

¢ |s voltage greater that 4 volts?

PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS(For TCU2200) (Continued)

Test Step

Result/Action to Take

7 | CHECK COMPONENT RESISTANCE

¢ Measure resistance of the solenoid between the
transmission molded
leadframe C1, component side using the following

chart.

Transmission Solenoid Transmission Ohms
C1-7 SSA C1-9 4.8t05.6
C1-7 SSB C1-14 4.8t05.6
C1-7 SSC C1-13 4.8t05.6
C1-7 SSD C1-10 4.8t05.6

17.5to
C1-7 SSE C1-8 18.6
LPC
C1-7 solenoid Cl-16 4.81t05.6
TCC
C1-7 solenoid C1-3 4.81t05.6

¢ |s the resistance within
specifications?

Yes

REFER to Main Control to inspect for stuck
valves or

debris. If no problems are found, INSTALL
suspected

solonoid. REFER to Shift Solenoids (SS). CLEAR
the

DTCs. TEST the system for normal operation.
No

REPLACE the suspected solenoid which failed
the

resistance check. REFER to Shift Solenoids (SS)
in

this section. CLEAR the transmission adaptive
tables

and perform the adaptive drive cycle. REFER
to Shift

Point Road Test in this section. TEST the
system for

normal operation.
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PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS (For TCU2200) (Continued)

Test Step

Result/Action to Take

8 | CHECK SOLENOID RESISTANCE

e Remove the molded leadframe from the main control.
Refer to Shift

Solenoids (SS) in this section. Inspect for metallic
contamination and

clean the solenoid and molded leadframe

terminals.

e Measure and record the resistance of the suspected
solenoid. For

solenoid location, refer to Shift Solenoids (SS) in this
section.

Compare the recorded value with the chart below.

Solenoid Ohms

SSA 4.8t05.6
SSB 4.8t05.6
SSC 4.8t05.6
SSD 4.8t05.6
SSE 17.5t018.6

LPC solenoid 4.81t05.6

TCC solenoid 4.81t05.6

¢ |Is the solenoid resistance within specification?

Yes

INSTALL a new molded leadframe,
REFER to Shift

Solenoids (SS) in this section. CLEAR the
DTCs. TEST

the system for normal operation.

No

REPLACE the suspected solenoid which
failed the

resistance check. REFER to Shift
Solenoids (SS) in

this section. CLEAR the transmission
adaptive tables

and perform the adaptive drive cycle.
REFER to Shift

Point Road Test in this section. TEST the
system for

normal operation.
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PINPOINT TEST B: TFT SENSOR (For TCU2200)

NOTE:

Refer to the Transmission Vehicle Harness Connector illustration within the Transmission Connector Layouts procedure in this

section.

NOTE:

Refer to the Transmission Leadframe Connector illustration within the Transmission Connector Layouts procedure in this section.

NOTE:

If the scan tool is unable to access the transmission PIDs, refer to Powertrain Control/Emissions Diagnosis (PC/ED) manual.

NOTE:
Read and record all DTCs.

Test Step

Result/Action to Take

B1 | CHECK TFT INPUT SIGNAL

e |gnition OFF.
* Disconnect: Transmission Vehicle Harness
Cl.

terminals,

corrosion, loose wires and missing or damaged
seals.

¢ Connect the laptop and cable.

e |gnition ON.

¢ Enter the PCS software and view the TFT
value

and TFTV .

PID display
4.96 t0 5.10
volts?

¢ Inspect the connector for damaged or pushed out

¢ Does the TFT PID display -40°C (-40°F) and the TFTV

Yes
GO to B2.

No
REPAIR vehicle harness circuit

(Pin 6 (YELLOW/ORANGE)) for a
short to ground. CLEAR the DTCs. TEST
the

system for normal operation.
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PINPOINT TEST B: TFT SENSOR (For TCU2200) (Continued)

Test Step Result/Action to Take
B
2 | CHECK TFT SIGNAL INPUT CIRCUIT FOR VOLTAGE
e Measure the voltage between the transmission
vehicle harness
C1-6, (Ye/OR), harness side and ground.
| v Yes
- GO to B3.
}- No
1 INSPECT and REPAIR transmission vehicle
B harness
circuit (YE/OR) for an open.
Wi If an open circuit is not found, replace the
TCU.
¢ |s the voltage between 4.8 and 5.1 volts?
Test Step Result/Action to Take
B3 | CHECK TFT SIGNAL RETURN CIRCUIT

eConnect a fused jumper between the transmission
vehicle harness

C1-5 and C1-6, harness side.

N

MNO115873

¢ Does the TFT PID display 190°-195°C (374°-383°F)
and the TFTV

PID display 0 volts?

Yes

GO to B4.

No

INSPECT and REPAIR the transmission
vehicle

harness signal return circuit for an open.
If an open

circuit is not found, REPLACE the TCU.
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Test Step

Result/Action to Take

CHECK TFT SENSOR RESISTANCE

e Measure the resistance between the transmission

molded leadframe

C1-5 and C1-6, component side using the following

chart.
TRANSMISSION FLUID
TEMPERATURE (TFT)
°C °F Resistance
-40 to -20 -40to -4 967K-284K
-19to -1 -3to 31 284K-100K
0-20 32-68 100K-37K
21-40 69-104 37K-16K
41-70 105-158 16K-5K
71-90 159-194 5K-2.7K
91-110 195-230 2.7K-1.5K
111-130 231-266 1.5K-0.8K
131-150 267-302 0.8K-0.54K
[Q
) (=
1
1 t ]
NO110073

® Does the temperature to resistance specifications

match?

Yes

REFER to Diagnosis By Symptom in this
section to

diagnose an overheating concern.

No

INSPECT and CLEAN the TFT sensor on
the molded

leadframe for metallic contamination.
INSTALL a new

molded leadframe if no debris was
found, REFER to

Shift Solenoids (SS) in this section. CLEAR
the DTCs.

TEST the system for normal operation.
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PINPOINT TEST C: TR SENSOR (For TCU2200)

NOTE:

Refer to the Transmission Vehicle Harness Connector illustration within the Transmission Connector Layouts procedure in this

section.

NOTE:

Refer to the Transmission Leadframe Connector illustration within the Transmission Connector Layouts procedure in this section.

NOTE:

If the scan tool is unable to access the transmission PIDs, refer to Powertrain Control/Emissions Diagnosis (PC/ED) manual.

NOTE:
Read and record all DTCs.

Test Step

Result/Action to Take

C1 | VERIFY DTCs

e |gnition OFF.

e Select PARK.

¢ Connect the laptop and cable.

e Carry out the Key ON Engine OFF (KOEOQ) then the Key ON Engine
Running (KOER) test. DTCs P0705, P0706, P0707, P0708, P0O709,
P1702, P1705 and P1921 cannot be set by an incorrectly adjusted
selector lever cable.

e Are Transmission Range (TR) sensor DTCs present?

Yes
GO to C3.
No
GO to C2.

Test Step

Result/Action to Take

C2 VERIFY SELECTOR LEVER CABLE/LINKAGE ADJUSTMENT

* Verify the selector lever cable is correctly adjusted.

¢ Is the selector lever cable correctly adjusted?

Yes

GO to C3.

No

ADJUST the selector lever cable.
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PINPOINT TEST C: TR SENSOR (For TCU2200) (Continued)

Test Step Result/Action to Take
CHECK TR SENSOR ELECTRICAL
C3 | OPERATION
e |gnition
ON.

¢ Enter the following diagnostic mode on the
scan tool:
Communications -> Lightweight
Monitor
¢ Move the selector lever into each
range and stop.
¢ Observe the following PIDs: Speed Input Duty and
Speed Input
Frequnecy while wiggling the harness or driving
the vehicle.
e Compare the PID: TR_DC to the selector lever
position duty cycle,
using the following

chart.
Selector Lever Range (% Duty
Position Cycle)

P 8.0 —25.8
R 30.50 — 39.31
N 40.54 — 52.49
D 54.35 — 71.15
M 65.15 — 82
2 70.55 — 85.61
1 75.25 — 88.91

¢ |s the Speed Input Frequency between 100 to
150 Hz?

Is the Speed Input Duty within

range?

Does the Speed Input Duty and Speed Input Duty
Frequency remain

steady when the harness is wiggled or the
vehicle driven?

Yes

The problem is not in the TR sensor
system. REFER to

Diagnosis By Symptom in this section for
further

diagnosis.

No

GO to C4.
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PINPOINT TEST C: TR SENSOR (For TCU2200) (Continued)

Test Step

Result/Action to Take

(@]

CHECK TR SENSOR VPWR CIRCUIT FOR POWER

e Ignition OFF.

¢ Disconnect: Transmission Vehicle Harness C1 .

¢ Inspect the connector for damaged or pushed out
terminals,

corrosion, loose wires and missing or damaged seals.

e Ignition ON.
e Measure the voltage between the transmission
vehicle harness

C1-12, (RD/WHT) harness side and ground.

WO 2RSS

e |Is the voltage less than 9.5 volts?

Yes

INSPECT and REPAIR the transmission

vehicle

harness circuit (RD/WHT) for an open. If

an open

circuit is not found, REPLACE the TCU.

No
GO to C5.
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PINPOINT TEST C: TR SENSOR (For TCU2200) (Continued)

Test Step

Result/Action to Take

5 | CHECK TR SENSOR SIGNAL CIRCUIT

vehicle harness

¢ Measure the voltage between the transmission

C1-4, circuit (OR/BLK) harness side and ground.

NOT13875

1| f——

¢ Is the voltage greater than 4.8 volts?

Yes

GO to C6.

No

INSPECT and REPAIR vehicle harness circuit

(OR/BLK) for an open. If an open circuit is
not found,

REPLACE the TCU.
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Test Step

Result/Action to Take

CHECK TR SENSOR GROUND CIRCUIT

¢ Measure the voltage between the transmission
vehicle harness

C1-4 circuit (OR/BLK) and C1-11 circuit (BLK/WH).

NO1158T6

¢ |s the voltage greater than 4.8 volts?

Yes

GO to C7.

No

INSPECT and REPAIR transmission vehicle
harness

circuit (BLK/WH) for an open. If an open
circuit is

not found, REPLACE the TCU.
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Test Step

Result/Action to Take

CHECK TR SENSOR POWER CIRCUIT FOR A SHORT
TO GROUND

e |gnition OFF.

¢ Disconnect: C1 connector

¢ Inspect the connector for damaged or pushed out
terminals,

corrosion, loose wires and missing or damaged
seals.

e Measure the resistance between the transmission
vehicle harness

C1-4 circuit (OR/BLK) and ground.

ijf———

e |s the resistance greater than 10,000 ohms?

Yes

GO to C8.
No

REPAIR transmission vehicle harness
(OR/BLK) for a short to ground. CLEAR the
DTCs. TEST the

system for normal operation.
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Test Step

Result/Action to Take

CHECK TR SENSOR POWER CIRCUITS FOR A SHORT
TO POWER

¢ Connect: All connectors except the C1
connector

e |gnition ON.

¢ Measure the voltage between the transmission
vehicle harness

C1-4, circuit (OR/BLK) and C1-11, circuit (BLK/WH)
to

ground.

: ..__

e ——

MH22442

¢ |Is voltage greater than 9.8 volts?

Yes

REPAIR the transmission vehicle harness
circuit which

measured greater than 9.8 volts. CLEAR
the DTCs.

TEST the system for normal operation.
No

GO to C9.
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Test Step

Result/Action to Take

C9

CHECK TR SENSOR TO MANUAL
VALVE

¢ Drain the transmission fluid and remove the
transmission fluid pan.

Refer to Fluid Pan, Gasket and Filter in

this section.

¢ Check the connection between the TR sensor and the
manual control

valve. Refer to Transmission in this

section.

¢ Inspect the molded leadframe for metallic
contamination, refer to Shift

Solenoids (SS).
¢ |s the TR sensor connected to the manual control valve
shaft?

Yes
REPLACE molded leadframe. REFER to
Shift

Solenoids in this section.

No

CONNECT the TR sensor to the manual
control valve,

REFER to Transmission in this section.
CLEAN any

debris from the molded leadframe.
RUN the Key ON

Engine OFF (KOEO) self-test. If DTCs
return,

REPLACE the molded leadframe,
REFER to Shift

Solenoids (SS) in this section.

PINPOINT TEST D: TSS SENSOR (For TCU2200)

NOTE:
Refer to the Transmission Vehicle Harness Connector illustration within the Transmission Connector Layouts procedure in this
section.

NOTE:
Refer to the Transmission Leadframe Connector illustration within the Transmission Connector Layouts procedure in this section.

NOTE:
If the scan tool is unable to access the transmission PIDs, refer to Powertrain Control/Emissions Diagnosis (PC/ED) manual.

NOTE:
Always drive the vehicle in a safe manner according to driving conditions and obey all traffic laws.
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PINPOINT TEST D: TSS SENSOR (For TCU2200) (Continued)

NOTE:

Read and record all DTCs.

Test Step

Result/Action to Take

D1

DRIVE CYCLE TEST

¢ Connect the laptop and cable.
¢ Enter the TCU monitor:

¢ Monitor the TSS_SRC PID while road testing the vehicle.

Drive the

vehicle so the transmission upshifts and downshifts
through all the

gears.

® Does the TSS sensor rpm increase and decrease
with engine

rpm and vehicle speed?

For TSS sensor reading go

into TCU software monitor

and view Turbine speed.

Yes
REFER to Shift Point Road Test in this
section for

further diagnosis.
No

GO to D2.

Test Step

Result/Action to Take

D2

CHECK TSS SENSOR SIGNAL CIRCUIT FOR POWER

e |gnition OFF.
® Disconnect: Transmission Vehicle Harness C1.
e |gnition ON.

C1-1 and ground.

¢ Measure the voltage between the transmission vehicle harness

NO115878

Yes
GO to D3.
No
GO to D6.

¢ |s the voltage less than 4.8 volts?
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PINPOINT TEST D: TSS SENSOR (For TCU2200) (Continued)

Test Step

Result/Action to Take

CHECK THE TSS SENSOR SIGNAL CIRCUIT FOR

D3 | AN OPEN

e |gnition

OFF.

e Disconnect: TCU

harness

¢ Inspect the connector for damaged or pushed out

terminals,

corrosion, loose wires and missing or damaged

seals. Yes

¢ Measure the resistance between the

transmission GO to D4.

vehicle harness C1-1 circuit (OR/Lt.

GRN) and TCU-i No
INSPECT and REPAIR transmission
vehicle harness

¢ Is the resistance less than 5 TSS signal circuit for an open. If an open

ohms? circuit is not
found, REPLACE the TCU.

Test Step Result/Action to Take
D | CHECK THE TSS SENSOR SIGNAL CIRCUIT FOR A SHORT

TO GROUND

e Measure the resistance between the transmission
vehicle harness

C1-1 and ground.

1] f——

NO123664

e Is the resistance greater than 10,000 ohms?

Yes
GO to D5.
No

INSPECT and REPAIR transmission
vehicle harness

TSS signal
a short to

ground is

circuit for a short to ground. If

not found, REPLACE the TCU.
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PINPOINT TEST D: TSS SENSOR (For TCU2200) (Continued)

Test Step

Result/Action to Take

D5

TO POWER

CHECK THE TSS SENSOR SIGNAL CIRCUIT FOR A SHORT

connector.
e Ignition ON.

harness
C1-1, and ground.

e Connect: All items except transmission C1

e Measure for voltage between the transmission vehicle

'|~i

N 4

W01 15878

1] p——

e s voltage greater than 5.1 volts?

Yes

INSPECT and REPAIR transmission
vehicle harness

TSS signal circuit for a short to power.
If a short to

power is not found, REPLACE the TCU.

No
GO to D6.
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Test Step Result/Action to Take

D6 | CHECK THE TSS SENSOR GROUND CIRCUIT

¢ Measure the voltage between the transmission
vehicle harness

C1-1 and C1-5.

Yes

REPAIR the transmission vehicle harness
*) (= signal return

circuit for an open. If an open is not
found, REPLACE

the TCU.

TEST the system for normal operation.

1'|I‘

N133801

No

REPLACE the molded leadframe, REFER to
Shift

Solenoids (SS) in this section. CLEAR the
DTCs. TEST

the system for normal operation.

¢ Is voltage less than 4.8 volts?

PINPOINT TEST E: OSS SENSOR (For TCU2200)

NOTE:
Refer to the Transmission Vehicle Harness Connector illustration within the Transmission Connector Layouts procedure in this
section.

NOTE:
Refer to the Transmission Leadframe Connector illustration within the Transmission Connector Layouts procedure in this section.

NOTE:
If the scan tool is unable to access the transmission PIDs, refer to Powertrain Control/Emissions Diagnosis (PC/ED) manual.

NOTE:
Always drive the vehicle in a safe manner according to driving conditions and obey all traffic laws.

NOTE:
Read and record all DTCs.

NOTE:
If DTCs P0705, PO706, P0707, PO708, P0709, P1702, P1705 and/or P1921 are set, diagnose those DTCs first.
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PINPOINT TEST E: OSS SENSOR (For TCU2200) (Continued)

Test Step

Result/Action to Take

El

DRIVE TEST
CYCLE

¢ Connect the laptop and cable.
e Enter the TCU
monitor:

¢ Monitor the Output Shaft Speed (OSS) sensor PID while
road testing the vehicle. Drive the vehicle so the

transmission upshifts and downshifts through all the
gears.

* Does the OSS sensor rpm increase and decrease with
engine rpm and vehicle speed?

For OSS sensor reading

go into TCU software

monitor and view

Yes
REFER to Shift Point Road Test in this
section for

further diagnosis.
No

GO to E2.

driveshaft RPM
Test Step Result/Action to Take
E2 CHECK OSS SENSOR SIGNAL CIRCUIT FOR POWER
e Ignition OFF.
¢ Disconnect: Transmission Vehicle Harness C1.
e Ignition ON.

harness
C1-15 and ground.

e Measure the voltage between the transmission vehicle

™

|-

NO123874

Yes
GO to E3.
No
GO to E6.

e Is the voltage less than 4.8 volts?
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PINPOINT TEST E: OSS SENSOR (For TCU2200) (Continued)

Test Step

Result/Action to Take

E3

CHECK OSS SENSOR SIGNAL CIRCUIT FOR
POWER

e |gnition OFF.

¢ Disconnect: TCU

harness

¢ Inspect the connector for damaged or pushed out
terminals,

corrosion, loose wires and missing or damaged
seals.

* Measure the resistance between the transmission

vehicle harness C1-15 circuit (OR/RED) and TCU-
Y

o Is the resistance less than 5 ohms?

Yes
GO to E4.

No

INSPECT and REPAIR transmission
vehicle harness

0SS signal circuit for an open. If an open
circuit is not

found, REPLACE the TCU.
Test in normal operation.

Test Step

Result/Action to Take

E4

CHECK THE OSS SENSOR SIGNAL CIRCUIT FOR A SHORT

TO GROUND

* Measure the resistance between the transmission
vehicle harness

C1-15 and ground.

e ——

MO 2387

¢ |s the resistance greater than 10,000 ohms?

Yes

GO to ES.

No

INSPECT and REPAIR transmission
vehicle harness

0SS signal circuit for a short to ground.
If a short to

ground is not found, REPLACE the TCU.
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PINPOINT TEST E: OSS SENSOR (For TCU2200) (Continued)

Test Step

Result/Action to Take

ES5

CHECK THE OSS SENSOR SIGNAL CIRCUIT FOR A

SHORT TO POWER

¢ Connect: All items except transmission C1

connector.
e |gnition ON.

¢ Measure for voltage between the transmission

vehicle harness
C1-15, and ground.

'

MNO123874

| ——

e |s voltage greater than 5.1 volts?

Yes

INSPECT and REPAIR transmission vehicle
harness

0SS signal circuit for a short to power. If
a short to

power is not found, REPLACE the TCU.
Test the system for normal operation.

No
GO to E6.
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Test Step

Result/Action to Take

E6

CHECK THE OSS SENSOR GROUND CIRCUIT

¢ Measure the voltage between the transmission

vehicle harness
C1-15 and C1-5.

e |s voltage less than 4.8 volts?

Yes

REPAIR the transmission vehicle harness

signal return
circuit for an open. If an open is
found, REPLACE

the TCU.

not

TEST the system for normal operation.

No

REPLACE the molded leadframe,

Main

REFER to

Control in this section. CLEAR the DTCs.

TEST the
system for normal operation.
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PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS (For TCU2600)

NOTE:

Refer to the Transmission Vehicle Harness Connector illustration within the Transmission Connector Layouts procedure in this
section.

NOTE:
Refer to the Transmission Leadframe Connector illustration within the Transmission Connector Layouts procedure in this section.

NOTE:
If the scan tool is unable to access the transmission PIDs, refer to Powertrain Control/Emissions Diagnosis (PC/ED) manual.

NOTE:
Read and record all DTCs.

NOTE:

Without a voltage signal return to the PCM, the Transmission Solenoid Power Control (TSPC) relay is commanded OFF. By using a
fused jumper between a transmission solenoid control circuit and the signal return circuit, the TSPC relay circuit will supply power to
the transmission solenoids when the ignition is cycled from OFF to ON. Do not use a solenoid control circuit that may be at fault,
refer to Diagnostic Trouble Code (DTC) Charts in this section for a fault listing

Test Step Result/Action to Take

Al | CHECK THE SOLENOID POWER CIRCUIT FOR VOLTAGE

Ignition OFF.

¢ Disconnect: Transmission C1 connector.

¢ Inspect the connector for damaged or pushed out terminals,
corrosion, loose wires and missing or damaged seals.

e NOTICE:

Do not use a solenoid control circuit that may be at fault. Failure
to jump pin 5 to a known good solenoid control circuit can cause Yes
incorrect diagnostic results. For additional information, refer to GO to A4.
Diagnostic Trouble Code (DTC) Charts in this section for a fault
listing.

Using the chart, connect a fused jumper between one of the 7
solenoid control circuit pins on transmission vehicle harness C1

and C1-5 No
GO to A2.
7 Solenoid Control Circuits
*C1-9 *C1-14 *C1-13 *C1-10 *C1-8
*C1-16 *C1-3
¢ |gnition ON.

¢ Measure the voltage from the transmission vehicle harness C1-7
circuit (YELLOW) harness side to ground.

Page 4-42

MNO1 23861




6R80 Automatic Transmission — Section 4 — Diagnosis and Testing

e |s the voltage greater than 10 volts?

PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS (For TCU2600) (Continued)

Test Step

Result/Action to Take

A2

CHECK THE SOLENOID POWER CIRCUIT FOR AN OPEN

e Ignition OFF.

¢ Disconnect: Transmission C1

e Disconnect: C6 vehicle interface connector

e Inspect the connector for damaged or pushed out terminals,

corrosion, loose wires and missing or damaged seals.
* Measure the resistance from the C6-2 (SWITCHED 12V
BATTERY) to the C1-7, circuit (YELLOW).

¢ |s the resistance less than 5 ohms?

Yes
GO to A3.

No

REPAIR transmission harness
circuit switched 12 volts

for an open. Clear DTCS. Then test
the

system for normal operation.
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PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS (For TCU2600) (Continued)

Test Step

Result/Action to Take

CHECK THE SOLENOID POWER CIRCUIT FOR A SHORT

A3 | TO GROUND
e Measure the resistance from the C6-2 terminal or
the C1-7 terminal
to ground Yes
GO to A4.
¢ Is the resistance greater than
10,000 ohms? No
REPAIR transmission vehicle harness
circuit CET25
(BU/GN) for a short to ground. CLEAR
the DTC's.
TEST the system for normal operation.
Test Step Result/Action to Take
A | CHECK SOLENOID CONTROL CIRCUITS FOR AN

OPEN

e Ignition OFF.

e Disconnect Transmission
connector C1

e Disconnect TCU
connector

e Measure resistance between two connectors using
the below:

C1-9 to TCU-13 Vio/ Lt. Grn
C1-14 to TCU-54 Pnk/Red
C1-13 to TCU-53 Pnk/BLK
C1-10 to TCU-14 Vio/Lt. Blu
C1-8 to TCU-41 Vio/White
Ci-16 to TCU-11 Vio/Blk
C1-3 to TCU-12 Vio/Rd

o Is the resistance less than 5 ohms on each
circuit?

Yes

GO to AS.

No

REPAIR the transmission vehicle harness
circuit which

measured greater than 5 ohms. CLEAR
the DTCs.

TEST the system for normal operation.
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PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS(For TCU2600) (Continued)

Test Step Result/Action to Take
CHECK SOLENOID CONTROL CIRCUITS FOR A SHORT
A5 | TO GROUND
e Ignition
OFF.

¢ Disconnect Transmission
connector C1

e Measure the resistance between the transmission

vehicle harness
C1, harness side and ground using the following
chart.

€19 to GROUND  Vio/Lt. Grn
Cl-14  to GROUND Pnk/Red
C1-13  to GROUND Pnk/BLK
C1-10  to GROUND Vio/Lt. Blu
Cl-8  to GROUND Pnk/Lt. Blu
C1-16  to GROUND Vio/Blk
€13  to GROUND Vio/Rd

e Is the resistance greater than
10,000 ohms?

Yes
GO to A6.

No

REPAIR the transmission vehicle
harness circuit which

measured less than 10,000 ohms.
CLEAR the DTCs.

TEST the system for normal operation.

Test Step

Result/Action to Take

CHECK SOLENOID CONTROL CIRCUITS FOR A
SHORT TO POWER

e Connect: TCU AND C6 connector
¢ Disconnect C1 Connector
e |gnition On

* Measure for voltage between the transmission
vehicle harness

C1, harness side and ground using the following
chart.

Transmission Control Circuit Ground
C1-9 SSA (Vio/Lt. GN) Ground
Cl-14 SSB (Pnk/RD) Ground
C1-13 SSC (Pnk/BIK) Ground
C1-10 SSD (Vio/Blu) Ground
C1-8 SSE (Vio/White) Ground

Yes

REPAIR the transmission vehicle harness
circuit

shorted to power. CLEAR the DTCs. TEST
the system

for normal operation.

No

GO to A7.
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Cl-16 LPC solenoid (Vio/BIk) Ground

C1-3 TCC solenoid (Vio/RD) Ground

¢ |s voltage greater that 4 volts?

PINPOINT TEST A: TRANSMISSION CONTROL SOLENOIDS(For TCU2600) (Continued)

Test Step

Result/Action to Take

7 | CHECK COMPONENT RESISTANCE

e Measure resistance of the solenoid between the
transmission molded
leadframe C1, component side using the following

chart.

Transmission Solenoid Transmission Ohms
C1-7 SSA C1-9 4.8t05.6
C1-7 SSB C1-14 4.8t05.6
C1-7 SSC C1-13 4.8t05.6
C1-7 SSD C1-10 4.8t05.6

17.5to
C1-7 SSE C1-8 18.6
LPC
C1-7 solenoid Cl-16 4.81t05.6
TCC
C1-7 solenoid C1-3 4.81t05.6

e |Is the resistance within
specifications?

Yes

REFER to Main Control to inspect for stuck
valves or

debris. If no problems are found, INSTALL
suspected

solonoid. REFER to Shift Solenoids (SS). CLEAR
the

DTCs. TEST the system for normal operation.
No

REPLACE the suspected solenoid which failed
the

resistance check. REFER to Shift Solenoids (SS)
in

this section. CLEAR the transmission adaptive
tables

and perform the adaptive drive cycle. REFER
to Shift

Point Road Test in this section. TEST the
system for

normal operation.
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Test Step

Result/Action to Take

CHECK SOLENOID RESISTANCE

¢ Remove the molded leadframe from the main control.
Refer to Shift

Solenoids (SS) in this section. Inspect for metallic
contamination and

clean the solenoid and molded leadframe

terminals.

e Measure and record the resistance of the suspected
solenoid. For

solenoid location, refer to Shift Solenoids (SS) in this
section.

Compare the recorded value with the chart below.

Solenoid Ohms

SSA 4.8t05.6
SSB 4.8t05.6
SSC 4.8t05.6
SSD 4.8t05.6
SSE 17.5t0 18.6

LPC solenoid 4.8t05.6

TCC solenoid 4.81t05.6

e Is the solenoid resistance within specification?

Yes

INSTALL a new molded leadframe,
REFER to Shift

Solenoids (SS) in this section. CLEAR the
DTCs. TEST

the system for normal operation.

No

REPLACE the suspected solenoid which
failed the

resistance check. REFER to Shift
Solenoids (SS) in

this section. CLEAR the transmission
adaptive tables

and perform the adaptive drive cycle.
REFER to Shift

Point Road Test in this section. TEST the
system for

normal operation.
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PINPOINT TEST B: TFT SENSOR (For TCU2600)

NOTE:

Refer to the Transmission Vehicle Harness Connector illustration within the Transmission Connector Layouts procedure in this

section.

NOTE:

Refer to the Transmission Leadframe Connector illustration within the Transmission Connector Layouts procedure in this section.

NOTE:

If the scan tool is unable to access the transmission PIDs, refer to Powertrain Control/Emissions Diagnosis (PC/ED) manual.

NOTE:
Read and record all DTCs.

Test Step

Result/Action to Take

B1 | CHECK TFT INPUT SIGNAL

e |gnition OFF.

¢ Disconnect: Transmission Vehicle Harness

Cc1.

¢ Inspect the connector for damaged or pushed out
terminals,

corrosion, loose wires and missing or damaged
seals.

¢ Connect the laptop and cable.

e |gnition ON.

¢ Enter the PCS software and view the TFT

value

and TFTV.

¢ Does the TFT PID display -40°C (-40°F) and the TFTV
PID display

4.96 to 5.10

volts?

Yes
GO to B2.

No
REPAIR vehicle harness circuit

(Pin 6 (YELLOW/ORANGE)) for a
short to ground. CLEAR the DTCs. TEST
the

system for normal operation.
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PINPOINT TEST B: TFT SENSOR (For TCU2600) (Continued)

Test Step Result/Action to Take
B
2 | CHECK TFT SIGNAL INPUT CIRCUIT FOR VOLTAGE
e Measure the voltage between the transmission
vehicle harness
C1-6, (Ye/OR), harness side and ground.
| v Yes
~ GO to B3.
i No
1 INSPECT and REPAIR transmission vehicle
) harness
circuit (YE/OR) for an open.
o If an open circuit is not found, replace the
TCU.
e |s the voltage between 4.8 and 5.1 volts?
Test Step Result/Action to Take
B3 | CHECK TFT SIGNAL RETURN CIRCUIT

eConnect a fused jumper between the transmission
vehicle harness

C1-5 and C1-6, harness side.

NO115873

¢ Does the TFT PID display 190°-195°C (374°-383°F)
and the TFTV

PID display 0 volts?

Yes

GO to B4.

No

INSPECT and REPAIR the transmission
vehicle

harness signal return circuit for an open.
If an open

circuit is not found, REPLACE the TCU.
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Test Step

Result/Action to Take

CHECK TFT SENSOR RESISTANCE

e Measure the resistance between the transmission
molded leadframe

C1-5 and C1-6, component side using the following
chart.

TRANSMISSION FLUID

TEMPERATURE (TFT)

°C °F Resistance
-40 to -20 -40 to -4 967K-284K
-19to-1 -3to 31 284K-100K
0-20 32-68 100K-37K

21-40 69-104 37K-16K

41-70 105-158 16K-5K

71-90 159-194 5K-2.7K
91-110 195-230 2.7K-1.5K
111-130 231-266 1.5K-0.8K
131-150 267-302 0.8K-0.54K

NI110073

® Does the temperature to resistance specifications
match?

Yes
REFER to

Diagnosis By Symptom in this

section to

diagnose
No

an overheating concern.

INSPECT and CLEAN the TFT sensor on
the molded

leadframe for metallic contamination.
INSTALL a new

molded leadframe if no debris was
found, REFER to

Shift Solenoids (SS) in this section. CLEAR

the DTCs.

TEST the system for normal operation.
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PINPOINT TEST C: TR SENSOR (For TCU2600)

NOTE:

Refer to the Transmission Vehicle Harness Connector illustration within the Transmission Connector Layouts procedure in this

section.

NOTE:

Refer to the Transmission Leadframe Connector illustration within the Transmission Connector Layouts procedure in this section.

NOTE:

If the scan tool is unable to access the transmission PIDs, refer to Powertrain Control/Emissions Diagnosis (PC/ED) manual.

NOTE:
Read and record all DTCs.

Test Step

Result/Action to Take

C1 | VERIFY DTCs

e |gnition OFF.

¢ Select PARK.

¢ Connect the laptop and cable.

e Carry out the Key ON Engine OFF (KOEQ) then the Key ON Engine
Running (KOER) test. DTCs P0705, P0706, P0707, P0708, P0O709,
P1702, P1705 and P1921 cannot be set by an incorrectly adjusted
selector lever cable.

e Are Transmission Range (TR) sensor DTCs present?

Yes
GO to C3.
No
GO to C2.

Test Step

Result/Action to Take

C2 VERIFY SELECTOR LEVER CABLE/LINKAGE ADJUSTMENT

¢ Verify the selector lever cable is correctly adjusted.

¢ Is the selector lever cable correctly adjusted?

Yes

GO to C3.

No

ADJUST the selector lever cable.
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PINPOINT TEST C: TR SENSOR (For TCU2600) (Continued)

Test Step Result/Action to Take
CHECK TR SENSOR ELECTRICAL
C3 | OPERATION
e |gnition
ON.

¢ Enter the following diagnostic mode on the
scan tool:
Communications -> Lightweight
Monitor
¢ Move the selector lever into each
range and stop.
¢ Observe the following PIDs: Speed Input Duty and
Speed Input
Frequnecy while wiggling the harness or driving
the vehicle.
e Compare the PID: TR_DC to the selector lever
position duty cycle,
using the following

chart.
Selector Lever Range (% Duty
Position Cycle)

P 8.0 —25.8
R 30.50 — 39.31
N 40.54 — 52.49
D 54.35 — 71.15
M 65.15 — 82
2 70.55 — 85.61
1 75.25 — 88.91

¢ |s the Speed Input Frequency between 100 to
150 Hz?

Is the Speed Input Duty within

range?

Does the Speed Input Duty and Speed Input Duty
Frequency remain

steady when the harness is wiggled or the
vehicle driven?

Yes

The problem is not in the TR sensor
system. REFER to

Diagnosis By Symptom in this section for
further

diagnosis.

No

GO to C4.
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PINPOINT TEST C: TR SENSOR (For TCU2600) (Continued)

Test Step

Result/Action to Take

(@]

CHECK TR SENSOR VPWR CIRCUIT FOR POWER

e Ignition OFF.

¢ Disconnect: Transmission Vehicle Harness C1 .

¢ Inspect the connector for damaged or pushed out
terminals,

corrosion, loose wires and missing or damaged seals.

e Ignition ON.
e Measure the voltage between the transmission
vehicle harness

C1-12, (RD/WHT) harness side and ground.

WO 2RSS

e |Is the voltage less than 9.5 volts?

Yes

INSPECT and REPAIR the transmission

vehicle

harness circuit (RD/WHT) for an open. If

an open

circuit is not found, REPLACE the TCU.

No
GO to C5.
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PINPOINT TEST C: TR SENSOR (For TCU2600) (Continued)

Test Step

Result/Action to Take

5 | CHECK TR SENSOR SIGNAL CIRCUIT

vehicle harness

¢ Measure the voltage between the transmission

C1-4, circuit (OR/Lt Gn) harness side and ground.

NOT13875

1| f——

¢ Is the voltage greater than 4.8 volts?

Yes

GO to C6.

No

INSPECT and REPAIR vehicle harness circuit

(OR/BLK) for an open. If an open circuit is
not found,

REPLACE the TCU.
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Test Step Result/Action to Take

CHECK TR SENSOR GROUND CIRCUIT

¢ Measure the voltage between the transmission
vehicle harness

C1-4 circuit (OR/Lt Gn) and C1-11 circuit
(BLK/WH).

'hr
Yes

\ +) (= GO to C7.
No

INSPECT and REPAIR transmission vehicle
harness

circuit (BLK/WH) for an open. If an open
circuit is

not found, REPLACE the TCU.

NO115876

¢ Is the voltage greater than 4.8 volts?
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Test Step

Result/Action to Take

CHECK TR SENSOR POWER CIRCUIT FOR A SHORT
TO GROUND

e Ignition OFF.

¢ Disconnect: C1 connector

e Inspect the connector for damaged or pushed out
terminals,

corrosion, loose wires and missing or damaged
seals.

* Measure the resistance between the transmission
vehicle harness

C1-4 circuit (OR/Lt Gn) and ground.

ijf———

e |Is the resistance greater than 10,000 ohms?

Yes

GO to C8.
No

REPAIR transmission vehicle harness
(OR/BLK) for a short to ground. CLEAR the
DTCs. TEST the

system for normal operation.
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Test Step Result/Action to Take

CHECK TR SENSOR POWER CIRCUITS FOR A SHORT
TO POWER

¢ Connect: All connectors except the C1
connector

e |gnition ON.

e Measure the voltage between the transmission
vehicle harness

C1-4, circuit (OR/Lt Grn) and C1-11, circuit
(BLK/WH) to ground.

Yes

REPAIR the transmission vehicle harness

[V circuit which

‘ . = measured greater than 9.8 volts. CLEAR
I

the DTCs.

TEST the system for normal operation.
No

GO to C9.

e ——

MO 22443

¢ Is voltage greater than 9.8 volts?
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Test Step

Result/Action to Take

C9

CHECK TR SENSOR TO MANUAL
VALVE

¢ Drain the transmission fluid and remove the
transmission fluid pan.

Refer to Fluid Pan, Gasket and Filter in

this section.

® Check the connection between the TR sensor and the
manual control

valve. Refer to Transmission in this

section.

¢ Inspect the molded leadframe for metallic
contamination, refer to Shift

Solenoids (SS).
e Is the TR sensor connected to the manual control valve
shaft?

Yes
REPLACE molded leadframe. REFER to
Shift

Solenoids in this section.

No

CONNECT the TR sensor to the manual
control valve,

REFER to Transmission in this section.
CLEAN any

debris from the molded leadframe.
RUN the Key ON

Engine OFF (KOEO) self-test. If DTCs
return,

REPLACE the molded leadframe,
REFER to Shift

Solenoids (SS) in this section.

PINPOINT TEST D: TSS SENSOR (For TCU2600)

NOTE:
Refer to the Transmission Vehicle Harness Connector illustration within the Transmission Connector Layouts procedure in this
section.

NOTE:
Refer to the Transmission Leadframe Connector illustration within the Transmission Connector Layouts procedure in this section.

NOTE:
If the scan tool is unable to access the transmission PIDs, refer to Powertrain Control/Emissions Diagnosis (PC/ED) manual.

NOTE:
Always drive the vehicle in a safe manner according to driving conditions and obey all traffic laws.
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PINPOINT TEST D: TSS SENSOR (For TCU2600) (Continued)

NOTE:

Read and record all DTCs.

Test Step

Result/Action to Take

D1

DRIVE CYCLE TEST

¢ Connect the laptop and cable.
¢ Enter the TCU monitor:

¢ Monitor the TSS_SRC PID while road testing the vehicle.

Drive the

vehicle so the transmission upshifts and downshifts
through all the

gears.

¢ Does the TSS sensor rpm increase and decrease
with engine

rpm and vehicle speed?

For TSS sensor reading go

into TCU software monitor

and view Turbine speed.

Yes
REFER to Shift Point Road Test in this
section for

further diagnosis.
No

GO to D2.

Test Step

Result/Action to Take

D2

CHECK TSS SENSOR SIGNAL CIRCUIT FOR POWER

e |gnition OFF.
® Disconnect: Transmission Vehicle Harness C1.
e |gnition ON.

C1-1 and ground.

¢ Measure the voltage between the transmission vehicle harness

NO115878

Yes
GO to D3.
No
GO to D6.

¢ |s the voltage less than 4.8 volts?
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PINPOINT TEST D: TSS SENSOR (For TCU2600) (Continued)

Test Step

Result/Action to Take

CHECK THE TSS SENSOR SIGNAL CIRCUIT FOR

D3 | AN OPEN

e |gnition

OFF.

e Disconnect: TCU

harness

¢ Inspect the connector for damaged or pushed out

terminals,

corrosion, loose wires and missing or damaged

seals. Yes

e Measure the resistance between the

transmission GO to DA4.

vehicle harness C1-1 circuit (OR/Rd) and

TCU-25 No
INSPECT and REPAIR transmission
vehicle harness

¢ Is the resistance less than 5 TSS signal circuit for an open. If an open

ohms? circuit is not
found, REPLACE the TCU.

Test Step Result/Action to Take
D | CHECK THE TSS SENSOR SIGNAL CIRCUIT FOR A SHORT

TO GROUND

e Measure the resistance between the transmission
vehicle harness

C1-1 and ground.

1] f——

NO123888

e Is the resistance greater than 10,000 ohms?

Yes
GO to D5.
No

INSPECT and REPAIR transmission
vehicle harness

TSS signal
a short to

ground is

circuit for a short to ground. If

not found, REPLACE the TCU.
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PINPOINT TEST D: TSS SENSOR (For TCU2600) (Continued)

Test Step

Result/Action to Take

D5

TO POWER

CHECK THE TSS SENSOR SIGNAL CIRCUIT FOR A SHORT

connector.
e Ignition ON.

harness
C1-1, and ground.

e Connect: All items except transmission C1

e Measure for voltage between the transmission vehicle

'|~i

N 4

W01 15878

1] p——

e s voltage greater than 5.1 volts?

Yes

INSPECT and REPAIR transmission
vehicle harness

TSS signal circuit for a short to power.
If a short to

power is not found, REPLACE the TCU.

No
GO to D6.
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Test Step Result/Action to Take

D6 | CHECK THE TSS SENSOR GROUND CIRCUIT

¢ Measure the voltage between the transmission
vehicle harness

C1-1 and C1-5.

Yes

REPAIR the transmission vehicle harness
*) (= signal return

circuit for an open. If an open is not
found, REPLACE

the TCU.

TEST the system for normal operation.

1'|I‘

N133801

No

REPLACE the molded leadframe, REFER to
Shift

Solenoids (SS) in this section. CLEAR the
DTCs. TEST

the system for normal operation.

¢ Is voltage less than 4.8 volts?

PINPOINT TEST E: OSS SENSOR (For TCU2600)

NOTE:
Refer to the Transmission Vehicle Harness Connector illustration within the Transmission Connector Layouts procedure in this
section.

NOTE:
Refer to the Transmission Leadframe Connector illustration within the Transmission Connector Layouts procedure in this section.

NOTE:
If the scan tool is unable to access the transmission PIDs, refer to Powertrain Control/Emissions Diagnosis (PC/ED) manual.

NOTE:
Always drive the vehicle in a safe manner according to driving conditions and obey all traffic laws.

NOTE:
Read and record all DTCs.

NOTE:
If DTCs P0705, PO706, P0707, PO708, P0709, P1702, P1705 and/or P1921 are set, diagnose those DTCs first.
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PINPOINT TEST E: OSS SENSOR (For TCU2600) (Continued)

Test Step

Result/Action to Take

El

DRIVE TEST
CYCLE

¢ Connect the laptop and cable.
e Enter the TCU
monitor:

¢ Monitor the Output Shaft Speed (OSS) sensor PID while
road testing the vehicle. Drive the vehicle so the

transmission upshifts and downshifts through all the
gears.

* Does the OSS sensor rpm increase and decrease with
engine rpm and vehicle speed?

For OSS sensor reading

go into TCU software

monitor and view

Yes
REFER to Shift Point Road Test in this
section for

further diagnosis.
No

GO to E2.

driveshaft RPM
Test Step Result/Action to Take
E2 CHECK OSS SENSOR SIGNAL CIRCUIT FOR POWER
e Ignition OFF.
¢ Disconnect: Transmission Vehicle Harness C1.
e Ignition ON.

harness
C1-15 and ground.

e Measure the voltage between the transmission vehicle

™

|-

NO123874

Yes
GO to E3.
No
GO to E6.

e Is the voltage less than 4.8 volts?
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PINPOINT TEST E: OSS SENSOR (For TCU2600) (Continued)

Test Step

Result/Action to Take

E3

CHECK OSS SENSOR SIGNAL CIRCUIT FOR
POWER

e |gnition OFF.

¢ Disconnect: TCU

harness

¢ Inspect the connector for damaged or pushed out
terminals,

corrosion, loose wires and missing or damaged
seals.

* Measure the resistance between the transmission

vehicle harness C1-15 circuit (OR/BLK) and TCU-
24

o Is the resistance less than 5 ohms?

Yes
GO to E4.

No

INSPECT and REPAIR transmission
vehicle harness

0SS signal circuit for an open. If an open
circuit is not

found, REPLACE the TCU.
Test in normal operation.

Test Step

Result/Action to Take

E4

CHECK THE OSS SENSOR SIGNAL CIRCUIT FOR A SHORT

TO GROUND

* Measure the resistance between the transmission
vehicle harness

C1-15 and ground.

e ——

MO 2387

¢ |s the resistance greater than 10,000 ohms?

Yes

GO to ES.

No

INSPECT and REPAIR transmission
vehicle harness

0SS signal circuit for a short to ground.
If a short to

ground is not found, REPLACE the TCU.
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PINPOINT TEST E: OSS SENSOR (For TCU2600) (Continued)

Test Step

Result/Action to Take

ES5

CHECK THE OSS SENSOR SIGNAL CIRCUIT FOR A

SHORT TO POWER

¢ Connect: All items except transmission C1

connector.
e |gnition ON.

¢ Measure for voltage between the transmission

vehicle harness
C1-15, and ground.

'

MNO123874

| ——

e |s voltage greater than 5.1 volts?

Yes

INSPECT and REPAIR transmission vehicle
harness

0SS signal circuit for a short to power. If
a short to

power is not found, REPLACE the TCU.
Test the system for normal operation.

No
GO to E6.
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Test Step

Result/Action to Take

E6

CHECK THE OSS SENSOR GROUND CIRCUIT

¢ Measure the voltage between the transmission

vehicle harness
C1-15 and C1-5.

e |s voltage less than 4.8 volts?

Yes

REPAIR the transmission vehicle harness

signal return
circuit for an open. If an open is
found, REPLACE

the TCU.

not

TEST the system for normal operation.

No

REPLACE the molded leadframe,

Main

REFER to

Control in this section. CLEAR the DTCs.

TEST the
system for normal operation.
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Special Testing Procedures
The special tests are designed to aid the technician in diagnosing the hydraulic and mechanical portions of the transmission

Air Pressure Test
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Item Description
1 Iotermednte clurch (C) part
3 Lew revense ciuxch (D1) pont
3 Nt used
4 Drirect chuch (B) port
5 Overdrive chatch (E) pont
§ Forward clusch (A) pect
7 Thermal bypass valve

A no-drive condition can exist with correct transmission fluid pressure because of inoperative clutches. Refer to the Clutch

Application Chart to determine the appropriate elements. A clutch concern can be located through a series of checks by substituting

air pressure for fluid pressure to determine the location of the concern.
Example: When the selector lever is in a forward gear range, a no-drive condition may be caused by an inoperative clutch.

Drain the transmission fluid. Remove the transmission fluid pan.
Remove the transmission fluid filter, seal assembly and mechatronic unit.
Locate the inoperative clutches by applying air pressure into the appropriate clutch port.
Apply air pressure to the appropriate clutch port. A dull thud may be heard or movement felt when a clutch piston is
applied. If the clutch seals or check ball are leaking, a hissing sound may be heard.
If the clutches fail to operate during the air check:
e  the piston seals are not seated, damaged or installed incorrectly.
. plugged feed holes for clutch apply in the case and/or clutch cylinder
e damaged piston and/or clutch cylinder.
6. Service as required and recheck.

pPObPE

o
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Leakage Inspection
Special Tool(s)

- Leak Tester, Torgue Converter

r ) 37481
i (‘;&1 30721

o "\-'\5_:-'

4 2

. Py 1 ./

STISA
Material
Item Specification

Drye-Litew ATF Power Steering Fluid Leaak Detection Dye -
184-R3701 (Rotunds)

Leak Check Test

NOTE:
When diagnosing transmission leaks, the source of the leak must be positively identified prior to repair. If the vehicle is driven

extensively between adding the fluorescent additive and performing the leak test, the leaking oil can spread and make identifying
the location of the leak difficult.

1. Clean off any transmission fluid from the top and bottom of the torque converter housing, the front of the case and rear
face of the engine and oil pan. Clean the torque converter area by washing with a nonflammable solvent and blow dry with
compressed air.

2. Add Dye-Lite® ATF Power Steering Fluid Leak Detection Dye to the transmission fluid. Use one 30 ml (1 fl. 0z) of dye
solution for every 3.8 L (4 qt) of transmission fluid.

3. Start and run the engine until the transmission reaches its normal operating temperature. Raise the vehicle on a hoist and
run the engine occasionally shifting to the DRIVE and REVERSE ranges to increase pressure within the transmission.
Using a black light, observe the back of the cylinder block and top of the torque converter housing for evidence of fluid
leakage. Run the engine until transmission fluid leakage is evident and the probable source of leakage can be
determined.

4.  If the source of the leak is obvious, repair as required. Leaks from the torque converter housing can originate from several
locations. The paths which the fluid takes to reach the bottom of the torque converter housing are shown in the illustration.
The 5 steps following correspond with the numbers in the illustration.

1. Transmission fluid leaking by the converter hub seal lip will tend to move along the drive hub and onto the back
of the torque converter. Except in the case of a total seal failure, transmission fluid leakage by the lip of the seal
will be deposited on the inside of the torque converter housing only, near the outside diameter of the housing

2. Transmission fluid leakage by the outside diameter of the converter impeller hub seal and the case will follow
the same path that leaks by the ID of the converter hub seal follow

3. Transmission fluid leakage from the converter cover weld or the converter-to-flexplate stud weld will appear at
outside diameter of torque converter on the back face of the flexplate and in the converter housing only near the
flexplate. If a converter-to-flexplate lug, lug weld or converter cover weld leak is suspected, remove the
converter and pressure check.

4. Transmission fluid leakage from the bolts inside the converter housing will flow down the back of the torque
converter housing. Leakage may be from loose or missing bolts.

5. Engine oil leaks from the rear main oil.
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5. Remove the torque converter.

6. Using a black light, observe the torque converter housing. Inspect for evidence of dye from the pump bolts, pump seal,
and torque converter hub seal.
Repair as required

7. If the source of the leak is not evident, continue with this procedure to leak test the torque converter.

8. Install the torque converter in the arbor press. Support the torque converter on the mounting pads.

9. Install the Leak Tester, Torque Converter 307-691 into the torque converter hub. Tighten to 25 Nm.

T Ex=m

NOIS40ZD

10. Secure the press. Only apply enough force from the press to seal the Leak Tester, Torque Converter 307-691 into the
torque converter hub.

11. Connect a compressed air supply to the Leak Tester, Torque Converter 307-691.
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12. With air pressure applied to valve, inspect for leaks at the converter hub weld and seams. A soap bubble solution can be
applied around those areas to aid in the diagnosis. If any leaks are present, install a new torque converter.

MOLAOT

13. With air pressure applied to valve, inspect for leaks at the stud or mounting pad and balance weight welds. A soap bubble
solution can be applied around those areas to aid in the diagnosis. If any leaks are present, install a new torque converter.

14. After leaks are repaired, clean the remaining transmission fluid dye from serviced areas.

Diagnosis By Symptom

The Diagnosis by Symptom gives the technician diagnostic information and direction, and suggests possible components using a
symptom as a starting point. All routines start out with any potential electrical components that can cause or contribute to the
symptom described. The routines then list all possible hydraulic or mechanical components that can cause or contribute the

symptom described.

Diagnosis by Symptom Chart Directions
1. Using the Diagnosis by Symptom, select the condition that best describes the condition.
2. Refer to the routine indicated in the Diagnosis by Symptom Index.
3. Always begin diagnosis of a symptom with:

preliminary inspections.

verifications of condition.

checking the fluid levels.

carrying out other test procedures as directed.

pPoNPE
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NOTE:
Not all concerns and conditions with electrical components will set a DTC. Be aware that the components listed may still
be the cause. Verify correct function of these components prior to proceeding to the Hydraulic/Mechanical Routine listed.

NOTE:

When the battery is disconnected or a new battery is installed, certain transmission operating parameters can be lost. The
PCM must relearn these parameters. During this learning process, the vehicle may exhibit slightly firm shifts, delayed or
early shifts. This operation is considered normal and will not affect the function of the transmission. Normal operation will
return once these parameters are stored by the PCM.

Begin Diagnosis by Symptoms with the Routines, if indicated. Follow the reference or action required statements. Always
perform the self-tests as required. Never skip steps. Repair as required. If the concern is still present after electrical
diagnosis, proceed to the Hydraulic/Mechanical Routine listed.

The list contains only possible hydraulic or mechanical components that may cause or contribute to the concern. These
components are listed in the removal sequence and by most probable cause. All components listed must be inspected to

make sure that repairs are complete.

Diagnosis by Symptom Index

Tithe Routines
Engagement Concern:
NoForwardm D 201
Ko Raverie X
Harsh Revesse 03
Harih Farward 24
Dalaved S0& Fevene 05
Delaved Soft Forward 04
Mo Forward and No Revere 07
Harth Forward and Hank Revene 208
Delayed Forward and Delayed Reverse 09
Shift Concerns
Some/ ALl Shifrs Mircingy 10
Timing — Exrlv/Laze 11
Timing — Erratic Hunting m
Feel Concerns
SofvShpomg (roeme or all) 213
Harih (some or all) 114
No lst Gear Engaged in Higher Gear 215
No Munnasl Ust Gear 14
No Mzl Ind Gexr 7
No Mazual jrd Gear 215
No 1-1 Shift {Antematac) 120
No I-3 Shift (Antomuanc) m
o 34 Shuft (Automanc) 2
No 4-5 Shift (Amoomatic) 1%
Ne 5-5 Shift {Autosnatee) n
No &5 Shift (Amomanc) n
Mo 54 Shift (Amsomanc) o
No 4-3 Shift (Automatic) 3
Ko 3.1 Shift (Ausemanc) 124
N 2-1 Shift (Agsognanc) 125
Torque Converter Operation Coacerns
No Appiy 240
Cyclmg Chatter 241
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Diagnosis by Symptom Index (Continued)

Tithe Routines
Always Applied Stalls Vebicle 43
Othar Concerns
External Leals i
NetseVibratior in Farward or Reverse 154
Engine Will Not Crack 155
¥o Fark (F) Range 156
Transmission Oveshesung 249
Fluid Venring Foaming bl ]|
Diagnostic Routines
Engagement Concerns: No Forward in D
Possible Component Reference/Action
101 = ROUTINE
Tramimizzion Floid
*  Incorrect level *  CHECK the manemission fiwid level ADJUST mansmispion Suid o
cerrect level REFER 1o Tranceicsion Fluid Level Chack in this
secton
= Flud filter and seal assembily — plugged. dasaged +  INSTALL agew filter assembly.
Selector Lever Linkage
+  Selecrer lever linkage — of incommes sed *+  INSPECT and REPAIR a3 ired. VERIFY mansmission selector
b — dumage ty s leves cable 3 1o Secton 307-05. ADJUST
ansmisien selecnor hever cable a3 DeceLArY.
Pewertraim Coatral Svitem
- ﬁwlﬁhWmeﬂM leadframe or . Ebﬁhﬂ&mﬂcaﬁ?:- DLC‘; CARRY ﬂ'uT'ﬂIEITDFE
Solenoid A oy ON self-test
; i YT o (a4 Py
Gomnu DNSPECT and CLEAN the S5A mrminals on
the leadframme for metallic contamination FEFER to Shift
Solemoids (55) in chis weonion
Afain Control
*  Defective pamaal valve «  INSPECT caamual valve hzkage
+  Defective chusch (A) repulator valve +  INSPECT main contrel assembly for snuck valves of contamination
REFER to Main Congol in this section.
*  Froot pump adapoer seal — cracked. leaking or damaged *  INSTALL aoew Soct pump adapter seal
Cluich Plaies
. Forward chatch (A) friction and steel plate — failure u INSPECT the forward chach assembly for damage REPAIR 25
required. REFER to Forward Chunch Assembly in this secrion
Direct chutch (B) Saction and stes] plate — failure +  INSPECT the direct chasch agsembly for damage FEPAR &4
required. REFER 0o Direct Charch Ausambly in this secnon
Low One-Way Cluxch (OW'C) assembly — failure +  DNSPECT the OWC assembly for The OW'C must romce
counterchockwise and lock clockwise CE the OWC. REFER
o Transmission mn this secoon.
Pump
*  Pump pear — failare *  INSTALL 2 pew pump assembly. REFER 1o Pamp Assembly in this
sechon.
Engagement Concerns: No Reverse
Possible Component | Reference/Action

10! — ROUTINE
Tragmisicn Fluid |
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Engagement Concerns: No Reverse (Continued)

*  Dafactive church (B) regalates valve

Possible Component Reference/Action

= Iocomrect level CHECKE the tnnemission Suwid level. ADJUST sansmussion Saxd o
correct level REFER 1o Tranemission Fluid Level Chack in this
SECTION.

Powertrain Coatreol Svitem

*  PCM extermal vehicle harmess, main control leadfome or Shify IDTCs are set, CLEAE. the DTCs. CARRY OUT the Kev ON

Solenoid B (558) Engine OFF (FOEO) aod Key ON Engine Russing (FOER) self-tent

ROAD TEST the vehicle and CHECE for DTCs. If the DTCs retarn,
GO ro Picpoins Test A. INSPECT and CLEAN the shift solencid
terminalt of the molded leadfame Sor metallic contamination.
REFER to Shift Solenodds (35) in this section.

Afain Control

INSPECT main contmel asseesbly for stuck valves of Contaminanion.
EEFEFR. to Main Confrol in this section.

Cluich Flate:
= Duect chutch (B) friction and stee] plate — failure

INSPECT the direct cluich assembly for damape REPATR a5
required. REFER to Durect Chatch Assembily md:umm

Famp
*  Fump pear — Silure

INSTALL a oew pump assembly. REFER to Pump Assembily in this
SECTn

Engagement Concerns: Harsh Reverse

L Defective clutch (B) regulater valve

Possible Component Referencel/Action
10} = ROUTINE
+  Incorrect level CHECK tw mansmisston fwnd level ADJUST manimission Suid o
comect level REFER to Transmission Fluid Level Check in this
Wonon
Driveboe
= Ezpime drivelms looseness in the drveshalt U-jodnr or the sngine REPAIR 25 requined
mounit
Powertram Coatrol Svitem
*  POM extemal B(ﬂmﬂhhﬂﬂ.mmﬂhﬂﬂu&w% :fm;mm%ui%nmscmrwﬂmmém;x
Solenoid & ltmnﬁ -teit
Rﬁﬁ.ﬁ'ﬁ:ﬂ 1e and CHECK for DTCh g%
GO 1o Piepoint Test A. INSPECT and CLEAN the shift colencdd
terminals on the molded leadfame for menlihc contamination
REFER o Skift Solenodds (35) in this secnion.
Main Control

INSPECT main contre] assembly for stuck valves or contamination
FREFER. to Main Congol m this secmon.

Cluich Plates
= Direct chuteh (B) Siction and stes] plase — failuse

INSPECT the direct chuich assembly for damaps REPATR 1
required. REFER to Durect Clutch Assembly in dhis section

Engagement Concerns: Harsh Forward

Fossible Component Reference/Action

104 — ROUTINE

Transmission Fluid

*  Incorect level CHECK the mansmissior fumd level ADTUST mansmingion Suid o
correct level REFER to Transeussion Flmid Level Check in this
ST

Drivebae

*  Engine drivelme looseness in the drveshaft U-joinrs or the engine EEPAIF. 25 required

moumy

Powertrain Control Svitem
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Engagement Concerns: Harsh Forward (Continued)

*  Defectve chusch (A) repaiacor valve

*  Dafective chuach (A) back valve

Possible Component Reference/Action
* PCM extmmal vebucle bamess. mus contrel leadframe or Shafl LDTCinid.CT.EAJ‘.hDTC: CABRY OUT the Koy ON
Solenoid A (33A) g:?nl [K‘:IE : E?HE ﬂl‘.’m
hmnl‘uuﬁ I.'-SPE"I:M
terminals oo the molded leadfame Jor meallc mm
REFER o Shift Solencads (55) uﬂ:uncu.u
Afain Contrel

INSPECT main control Iiim'hl'}' for snack valves of conramination
REFER to Main Control i this

INSPECT main control asembly for snack valves or contamination
EEFER to Main Conirol in this section.

*  Defective chusch (A) laach valve

INSPECT main contrel assembly for snack valves or contamination
REFER to Mam Congol in thus section.

Engagement Concerns: Delayed/Soft Reverse

*  Fhod filve and seal assembly — plugzed, damaped

Possible Component Reference/Action
10F — ROUTINE
Tram:mnsien Flasd
*  Incorrect lavel CHECEK the manemisnon Swd level ADIUST tranomisgion Suid 1o

correct level REFER to Tranceiccion Fluid Level Chack in this
seCcton

INSTALL 2 new flur assembly

« Defective chutch (B) regulases valve

*  Front pump adapter seal — cracked, leaking or damaped

Powertrain Contral Svitem
= PCM extemal vehicle hamess, main conmol leadframe or Shik HDTCSI‘!HLCLEAEHDTC}CEF& OUT rhe
Solenoid B (558) Emﬂﬂﬂﬁ%f&ﬂﬁc?&&m-mgn& uh’-uu
muumg
mnm%m&&}mmm
Aizin Contrel

INSPECT main contral assembly for stuck vakes or contamination
FREFER to Main Conzol in this secton

INSTALL a new Soct pump adapoer seal

Clatch Flate:
+  Direct chatch (B) friction and ttes] plasy — filure

DNSPECT tha dimece :h!:hmmbh for dapape REPATE. &1

*  Flad fter and seal assemdly — plugped. Lagaped

required. REFER to Direct Chateh Assembly in this secton
Engagement Concerns: Delayed/Soft Forward
Possible Componant Reference/Action
106 — ROUTINE
Tramsmusien Flud
*  Imcosrect havel CHECK the manmisior Suwd level ADJUST mamumisgion Said w0

correct level REFER 1o Transmission Fhaid Level Chack in this
wnen

DSSTALL & pew Slter assembly.

Pewertrain Contral Svitem

Shift Solenoid A (554)

= PCM external vehicle hamess. main coctol leadframe or a defectve

IfDTCs are sex. CLEAR the DTCs CAB;R‘\ OUT the
ulf-tur

RIS TE57 e ek s CHECH for D e

Pirpoint Test A INSPE

mﬂimmm hﬂmhmﬂxmmm
REFER 1o Skift Solenodds (55) in this section.

Afxin Contral
*  Defective chuich (A) lanch valve

*  Froet pump adapter seal — cracked, laaking or damaged

INSPECT main control 2sembly for sack valves or contamination
REFER to Main Conmol i this sscrion

INSTALL a piw Sont pump adapter seal
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Engagement Concerns: Delayed/Soft Forward (Continued)

Possible Component

ReferencelAction

Clutch Plates
*  Ferward chuch (A) friction and sesl plate — fafkure

INSPECT the forward chuch umbi for dapage REPAIR 20
required REFER to Forward Chutch Assemibly in this section

Engagement Concerns: No Forward and No Reverse

Possible Component Reference/Action

207 — ROUTINE

Tramzmiztics Fluid

*  Incorrect level CHECK dw mzuriinon fuwd level. ADIUST wansmispion Suid w
cexrect level REFER 10 Tramsmission Fhaid Level Chack in this
SO

Selecter Lever Linkage (Internal External)

*  Daaged e of aadyesrment INSPECT for damuape. repair 35 required.

Tramsmissien Filter and Seal Assembly

*  Notseaed damaped or plugped INSPECT for posinon, damape and resriction. INSTALL a pew filter
and saal assembly

+ Pump sdapter Seal :
INSPECT for crack or dassape INSTALL pew as requined

Main Contrals

= Mazmal Valve INSPECT for dazmagpe Faplace as requined

= Moeunting bolt tongue INSPECT for looss main conmrel to transmission bain. Tiphten to
specificanon

*  Solesoad Pressure Ragulator Valve
INSPECT for valve soxck in compressed position or broken
spring. CLEAN or REPLAC mulunq'mﬂ mcwm

Pump Aszembly

Grear DNSPECT for damage REPLACE as required

+  Sun pear bub/epline INSPECT for damage FEPLACE a1 required

Other Postible Componeats

*  Turbine thaf INSPECT for damape FEPAIR o required

*  Frons planecary pear sex INSPECT for damape REPAIR a5 required

*  Forward clutch drum INSPECT for damape FEPAIR 2 required

*  Ouspur shafimog pear DNSPECT for damage. REPALR as reqaed

Engagement Concerns: Harsh Forward and Harsh Reverse

+  Fhud filter and seal assembly — plugped. damaged

Possible Component Reference/Action
18 — ROUTINE
Tramzmizticn Fledd
*  Incorrect hevel CHECK tha manumisnon Swd level ADIUST manamivpion Sumid 1o

comrect level REFER 1o Transmission Fluid Level Check in dhis
eCO0n

INSTALL a pew Slwr assembly

Powertrain Coatrol Syitem

S i e et ko, ¥ i W Ty s
Shift Solenoid A (55A) or Line Pressure Coazol (%8

IDTCs are se, CLEAR g DTCx. CARRY OUT the Exy ON

Bt OF oo . 05 s g G0N o

th:;w:hml ﬂ'mmﬁ]ﬂ]‘tsmm H.'El-'F.Rw
Powertrain Coctrol Emissions Diagnosis (PCED) manual
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Engagement Concerns: Harsh Forward and Harsh Reverse (Continued)

Possible Component Reference/Action
= Multple shift musing (more than ooe pear) If some skifts are misang. DETERMINE which shifty do notocou
REFER to Cluxh acd Solenoid Application Chagts in this section.
MONITOR PIDs as histed in Diapnostic Parameters
ldenrificanion (PIX) Chart. REFER. to Rourme 210,
*  (raars 45 defauln o Sth pear and pean; 1-3 default ro 3rd pear RETRIEVE DTCs
Engagement Concerns: Delayed Forward and Delayed Reverse
Possible Component l Reference/Action
109 — ROUTINE
Tramsmusien Fluad
*  Imcomect level CHECK the mancmisior Suwd level ADJUST mamumiviion fhaid 1o

Tramsepogion fuid Slwr and seal ssceembly — plagged damaged

comrect level FEFER to Transmission Fhaid Level Check in this
000

INSTALL a new tracsmiviion faid Giter assembily

Powertraim Coatrol Svitem
= POM external velicle winng hanesves or molded leadfame

IEDTCs are sot, CLEAR the DTCy. CARRY OUT the Eey ON
Eagise OFF (ROEQ) and Key ON Exgize (KOER) self-test
ROAD TEST the vehicle and CHECE for DTCs. INSPECT and
CLEAN e chaft colencdd terminaly o the molded laadframs for
manllic contamination REFER te Shift Selenodds (55) in this
T

Afain Conirol
+  Froat pump adapter 1sal — eracked. leaking or damaged INSTALL a new freet pump adapter saal
hift Concerns: Some/All Shifts Missing
Possible Component ReferencalAction
110 — ROUTINE
Tramimizsion Fluid
*  Incorrect level CHECE the tranurivsion fuid level. ADTUST sanumiviion Suid o

*  Transeusion Swd Slter and seal asvembly — plugped, damaged

comrect level REFER w0 in this

SeCthon.

DNSTALL a pew tramsmission flusd Sier assembly. REFER to Fhnd
Paz. Gasket and Filter o this secton.

Trasseiccion Fhad Level Chack

Selector Lever Linlage Damaged or Incorrectly Adjasted

*  Selecror lever cable INSPECT and REPAIR a3 required VERIFY selecior Jever cable
adjuscment. REFER 1o Section 307-05. ADJUST selecicr leves cable
21 DRORILEY.
Peowertram Coatrol Svitem
- mﬂmﬂw enternal vehocle winng bamesses, DT s are set. CLEAR the DTCx CARRY OUT the Eev ON
main conTol . Trnmmission fl?.]mnr. EmOFFfRDEG}ndJCOHIECE%pn (ROER) self-test
Mm&ﬁi.&.}umm:{‘mt y) for DTCs. If the DTCs retarn,
uhw‘l‘m.'. If engice contol DTCs reram, REFER 10
Powertrae Coctrol Emitsions Diagnosis (PUED) manual
- shift sy thar aes 1f somne shifty are miy DETERMINE which shify da not ocoor
i s e REFER 1o chach and 3 charm in this secrion
MONITOR. iate PIDs 25 lnssed i Dinpnostic Parameters
Idearificanon ) Chant

Main Control
Leadfrasms — contymination

+  Defecrve chusch (A) repalacor valve

*  Duefective chuch (A) laack valve

REMOVE the main contrel msembly. REFER to Matn Contrel in this
wection. INSPECT and CLEAN the thift volenoid terminaly on the
maim conmol leadtryme for menllic contamiranen. REFER
o Shift Solenoids (55) in this section CLEAR the DTCs. ROAD
TEST tha vekicle. If tha symprom rerarns. GO w Pinpoint Test A

ISSPECT main conmol assembly for snuck valves of contamination
REFER to Muin Contrel m this section.

INSPECT main conmol aisembly for stuck vabvws or contamiration
REFER o Main Conmol ir this section.
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Shift Concerns: Some/All Shifts Missing (Continued)

Defective chuich (B) lakch valve

*  Defective clusch () regulater valve

Possible Companent Reference/Action
*  Defective clutch (B) regualacor valve INSPECT main contral assembly for stuck vakes or contamination
REFER to Main Conzol in this scnon

INSPECT pasin contral assembly for stuck valves of contamination
EEFER w Main Conmol in this section.

INSPECT main contrel assembly for stuck valves o contamination

. Dirert chuteh (B) Siction and stee] plase — il

+  Intermediste chisch (C) friction and ssee] plate — faibare

*  Overdrive clutch (E) asuembly = failure

REFER to Main Conmol in this section

*  Defective chuich (E) regulyor valve INSPECT man control sssembly for sruck valves or contaminanion
REFER o Muin Conmel i this section

*  Defecrve chusch (E) laach vahve DNSPECT main conmol assembly for snack valves of contamination
REFEF to Main Control iz this section.

Clutch Plates

- qudchmh.lﬁmudnﬂplm faire or Low Ome- For Ist. Mirﬂwm MNLH«-WTE:M:M

Way Clatch ( assembly — faihze a8 for darna ATR as REFER w0

mmﬂmhm Fﬂrg One-Way l!h‘;h{ﬂﬂ';'}
e bt g A i

countent to Transmission in this
00
F:rirt:l: 5th concerni, INSPECT the direct clatch assembily for

23 required. FEFER. to Direct Clutch Astambly i

Fu:nduﬁmm:mm INSPECT the intermediste chach
umi Mumﬂ REFER to [ntermeduate
Chatch stm.bh'ln

For 4ih. 5th or 6th concerns, DVSPECT the ovendrive cluich for
F.EPLA.&!:mm't charck. REFER w Ovendrive
Ansembly o this secton

Shift Concerns: Timing — Early/Late

Possible Component

Reference/Action

11— ROUTINE

Powertram Coatreol Svitem

PCM elecmical impurs/onrpurs, external vehicle wiring hamesses of
mam conmol molded leadiame

1DTCs ae e, CLEAR the DTCs CABRY OUT the Key ON

ROAD TEST th vebicie g CHECE for DTCs 1 agane ontto

DTCs renun, FEFER to Powermus Coamol ERuiieal pom

*  Apploaniop presiores an incormect

on the mam commol molded leadframe for menlhe conmuminanor,
SMSM{SS}WMM
+  Engine driveability conoerns REFER to Section 303-00.
Main Control
*  Bol oo dghmned 1o specificanon TIGHTEN w specificagon.
+  Mam contol unit ;L::mpd.mﬂurbm REFER o Matn Conmod tr this section
Marma] valve damaged, snack or bore damaged
Iscorrect Pressares

Iecorrect applicanon presyumes may be due 1o pon-Tangmistion
%mm main congol asssmbiy or muernal macmissoa damage
all poo-transmission components then contrue with this

Criber
B caruticaion sbel Changes i ot sze o i o i ffct i
LnE
Shift Concerns: Timing — Erratic/Hunting
Possible Component ReferencelAction
111 — ROUTINE
Tram:mision Flasd
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Shift Concerns: Timing — Erratic/Hunting (Continued)

Possible Component

Reference/Action

= Incorrect level

*  Condinon

*  Transmision fuid over teperatare condition

CHECE e mansmission Suwd level. ADJUST mamsmiscion Suid w
commect level REFER w Traasmission Fluid Level Check in this
Henon

CARRY OUT the fhuid bevel check in Tranumission Flusd Level
Check in thus secton.

EEFER w Routing 257 Tranumivsion Overheating

Powertraim Contrel Syxtem
* POM elecmcal ‘tps, evzernal vehicle winsg Bamesses of I.D‘ﬂ:uu DTCstM‘h’OLTMEwQ’\
-
mam congol le m Ea;u [Kﬂli‘g! mmﬂﬂ}n 1Rt
DICLmREFEKth!umCmnim Foosis
(PC/ED) marmal
Torque Comverter Concerns
*  Tergue convermer REFER 1o tergue convertsr oparation concerm: Cyeling Chanes

Feel Concerns: Soft/Slipping (Some or All)

*  Main conmol molded leadfame

*  Front pump adspter seal — cracked, beaking or damaged

= Bolts oot tightened to specification
. m:m:wmmmwum

Possible Component RefersncelAction
113 — ROUTINE
Tramsmnsien Fluad
+  Incorrect level CHECK the mnsmicior Suwd level ADJUST mamumiccion faid o
correct level REFER to Transmission Fluid Level Check in this
SHCTOn
+  Transmission Tuwid flwr and seal sssembly — phapped. damaged Egﬁ:mrtmmﬂxtmmhm
Powertraim Contral Svrtem
Pﬂhmm' ewemal velucle _hrms-t;m I.‘m:b?_} %umcs m&*m‘rmuﬁoxrm
(TFT) senser e e S H@Jm@ﬁ“‘““ﬁﬁ“mé“
GO o Picpoiz Test
Muin Coatrol

REMOVE the main control assermbly. REFER o Main Coctrol in this
§ECTion D-‘SPEtdeCLEAK solenoid termuinals on the
mam cenrol molded leadfame REFER

for metallic contamiranon.
to Shaft Solencids (55) m this sechon. CLEAR the DTCs. ROAD
TEST the vekicle. If he symprom rerarns. G0 w Pinpoint Test A

INSTALL a pew Soat pump adapter seal
TIGHTEN 1o specificatoc.

INSPECT for darmage If dasmaged INSTALL 2 pew muain conmel
assembly. mfm Conmol in this section

Feel Concerns: Harsh (Some or All)

*  Trassmission Suid Slwrand teal assembly — phazped, damaped

Possible Component ReferencalAction
114 — ROUTINE
Tram:miozien Flad
Incomect level CHECK the manumission fimd level ADIUST sansmission fuid o

correct level REFER o Trancecsion Fluid Level Chack in this
SeCihon.

INSTALL a pew oassoiscion Duid Sler asembly. REFER. to Fluid
Pae. Gasket and Filter o this section

Powertraim Control Svitem

= PCM slectncal ieputy extermal velucle wanng hametses,
mam congol or solencid body mionmmation does
oot matck POM information

DT s are sat. CLEAR. e DTCE. CAREY OUT the
EOAD TECT the vk g """E&&""n“mﬁm m st
and POM iformanion dots Dot ma

the latest calitration. FEBIDEHMMMSWDII
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Feel Concerns: Harsh (Some or All) (Continued)

+  Masual valve damaped srack or bore damaped

Possible Component Reference/Action
Downlead EEFEER 1o Solennid smnrmn.ummn
PERFORM Road Test — Adaptive Cycle, EEFEE to Shift
Poins Road Tew i this secnion. ROAD TEST and CHECK for DTCy
Main Control
Boln net nghtenad to spenificanon THFHTEX belts to specificanon.
*  Mam control contaminated. solencdds) damaged, solenosds snack oc INSPECT for dammage If damaged INSTALL 2 pew man control
bore damaged avsembly. REFER to Mair Control in this section

INSPECT for damape If damaped INSTALL a new main coerol
avpembly. REFER. o Mam Contol in this section

Feel Concerns: No 1st Gear, Engages in a Higher Gear

Possible Component

Reference/Action

115 — ROUTINE

Powertrain Coatrol Svitem
+  POM external vebicle winng harneises of main control molded
leadframs

LEDTCs are set. CLEAR the DTCs. CABRY OUT H:&E&
) seli-neen

%Oﬂﬂﬂ\ QEQ HH#D‘HE%;:HDK

Cluich Flales
*  Low Ora-Way Chuxchk (OW0) aspembly — faibare

DINSPECT tha OWC assambly for
countere lockmrise and lock ¢

to Tramamisyion in this section

Tha OWC past rosate
CE the OWC_REFER

Incorrect Gear
*  Trancesiction faiure

DETERMINE witick pear the ramceniccion is in REFER w the
Cheeeh and Solencdd Applicarion Chares in this section.

Feel Concerns: No Manual 1st Gear

Possible Component Reference/Action
114 — ROUTINE
Tram:mpzien Flaad
+  Incorrect level CHECK e mnsmisnion Swd level ADJUST manimission Suid w
correct level REFER 1o Transoission Fhuid Level Check in this
Wonon
«  Trncmissen fuid filwr and seal assembly — phapped. damagped INSTALL a mew oascmiccion fhuid fier astembly. REFER to Fhud
v Par. Gasket and Filter in fhis section
Selector Lever Linkage
*  Salecror lever cabls syvem — damaped, mitalipnad INSPECT and REPAIR a3 necetsary. VERIFY calector hever cable
adjustment REFER. to Section 307-05.
Powertrain Coatrol Syitem
*  PCM externa] vebicle harnes, main copmol molded lnadframe or IDTCy are te, CLEAR the DTCy. CAREY OUT the Eay OX
Shift Solenoid A (5541 DFFEEGEQ]MEEDNB:E? (ROER) self-zest
E TEST the vehicle and Mamul for DTCs duD‘EC!-m
GO 1o Pipoinr Test A
Main Coatrol
. Molded leadfame — contamination EEMOVE the main control astembly, REEFER to Main Control in this
Hﬁﬂmm‘mmﬂmlmdmmmh
mmﬂmﬁdhiﬁ:hm&m REFER
1o Shift Solenoids {Sﬁj section. INSTALL the maim conmol
assembly fhtl:l'l'h F.DA.D TEST the vebicle If the
symptom returns, GO 1o Pmpont Test A

Clutch Plates
*  Ferward cluch (A) fricrion and seeel plate — faikare

*  Lowreverse charch (D) Sriction and seel plate — fHihore

recured. to Forwasd ssembly o this section.
INSPECT the Jowrevere chatch spembly for damaps REPAIR 21
requined. 1o Low Chaich Asssmbly m this section.
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Feel Concerns: No Manual 1st Gear (Continued)

Possible Component

Reference/Action

. Low Ore-Way Cluxch (OWC) assembly — failare

Euluﬁh]mﬂ.ﬁﬁm the OWC assembly for
OWC must roans commrerclockwine and Jock clockwise
F.EI'I.A[EHWC REFER o Transmiccion in this saction.

Famp
*  Pump pear — faikure

INSTALL 2 pew pump assembly. REFER o Pump Assembly in this
SeCion.

Feel Concerns: No Manual 2nd Gear

*  Tramsetqsion fuid Slwer and seal sorembly — phapped. damaged

Possible Component Reference/Action
217 = ROUTINE
Tram:mnsien Flasd
*  Incosrect leve! CHECK the mzsmission fud level. ADMUST oansmission fuid o

correct level REFER w0 Transmission Fluid Level Check in this
secnon

INSTALL 2 pew crapsmission fuid Sier ascemhly

Selector Lever Linkage
*  Selector lever cable symem — damaped mitalirned

DNSPECT and REPAIR as necessay. VERIFY selecior leves cable
adpuirmaes REFER 1 Sacnon 30705

Powertrain Contral Svitem

+  PCM extermal vehicle harpeiies, mun control malded
leadframe or Shift Solenoid A (35A)

EDTCs ﬂsﬂ. L‘LEA.‘BL&! DICs: CARRY OUT the
B e Ly e g R

Gﬂlﬂﬁnpm‘fls:l

Alain Comtrol
* Molded lsadfame — coctaminanion

REMOVE the puin control ssermbly. REFER 1o Mae Control in this
section INSPECT and CLEAN the shift solenodd terminals on the
mam contol molded leadiame for mealbe contaminanan,

1o Shift Solepoids (55) in this section. INSTALL the main control
assembly. CLEAR the DTCs. ROJD T'E’E-Tﬂﬂuhth i he
symptom retams, &0 1o

Cluich Plate:
+ Forward cluch (A) fiction aed stee! plate — faihure

+  Iosermediste chach (C) friction and sael plate — failure

INSPECT the forward chuch assembly for damage REPAIR as
required. REFEF. 1o Forwand Chutch Assembly i this section

INSPECT the intermediste clutch assembly for damage REPATE a
recuired. REFER o Intermediane Chaeck Avseenbly in this section

Pump
*  Pump pear — faikore

INSTALL a pew pump assembly. REFER 1o Pamp Assembly in this
f e

Feel Concerns: No Manual 3rd Gear

Possible Component Reference/Action

118 = ROUTINE

Selector Lever Linkage

*  Salecror lever cable pyenem — damaped, mitalirrad INSPECT and REPAIR a3 nacesiary. VERIFY welector lever cable
adjustment REFER. 1o Sectien 307-05.

Powertrain Coatral Syitem

*  PCM extemal vehicle harpesses, main cootrol molded IfDTCs are set, CLEAR. the DTCs. CARRY OUT the Eev O

leadframe or Shaft Solenoid B (558) Engpme OFF (KOEOQ) and Key ON Engize Runping (KOER) self-test

ROAD TEST the vehicle and CHECK for DTCs. If the DTCs rearn
GO to Pimpount Test A

Misin Control

*  Molded leadframe — conmmination the main control 2 RIFERmHqunJmmn

termizals oo
REFERHSIuﬁ
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Feel Concerns: No Manual 3rd Gear (Continued)

Possible Component

Reference/Action

Soln0ids (55) in it bechon. Lvs TALL the CLD CORI0] AiSembiy
CLEAR the DTCs. ROAD TEST the vekicle If the sympoom renurns,

GO o Picpoint Test A

[iutch Plates

*  Forward clutch (A) friction and steel plate — faikure

*  Direct chunch (B) fnicrion and steel plase — failuse

INSPECT the forward chech assembly for damagpe REPAIR a5
requined. REFEF. to Forward Chutch Assembly in this section.

INSPECT um:mum:bi- for damage REPAIR a5

*  Tramsmission fuid Shwr and seal sssembly — plapped. damaged

recuuired. REFER o Direct Chatch Assermbly in this section

Pump

*  Pump par — filore mﬂhmmum‘m REFER to Pump Assembly in this
Feel Concerns: No 1-2 Shift

Possible Component Reference/Action

1M — ROUTINE

Tranmizsion Fluid

*  [Incorrect level CHECK the mansmission Suad level ADIUST manumission Suid w0

comect level REFER w0 Transminsion Fluid Level Check in this
eCoon

INSTALL a pew trasemission fiaid fileer astembly. REFER to Fhad
Pan. Gasket and Filter in this secton

Powertraim Control Syitem

= PCM exremal vebicle winng harneiies, main conmol malded
leadframms_ Shift Solenoid C (S50) or Skift Selessid D (55D

IEDTCx are s, CLEAR the DTCu. CARRY OLTI.‘HWCF\

ROAD TET th vk 104 CHECK i DTCe 1 ha DTC e,

GO o Pinpoins Test A

Main Comtrol
*  Molded leadfame — confamiration

+  Defective church (B) repalater valve
Defective chusch (B) laech valve

Defective chutch (C) regulator valve

EEMOVE the mam control assembly, REFER o Mam Costrol in this
yection. INSPECT and CLEAN the thift solenodd rerminals oo the
mam contol molded leadfame for menllic contamication REFER
wMM;ﬁS}mmlm INSTALL cha maie control

. CLEAR. the DTCs. ROAD TEST the vehicls If the

r}'u!ptm returns. GO to Prpoiet Test A

INSPECT mase conmel assembly fof suck valves of conmamicanss
EEFER. 1o Main Conmol in thuy section.

INSPECT main congol assembly for stuck valves or contamination
REFER. w0 Main Conwol i dhis secrion

INSPECT man control assembly for stuck valves or contamiration
REFER. 1o Main Congol tn this union

Cluich Plates
+  Irsermediane chuch (C) friction and wesl plare — fajhore

Lowireverse chasch (D) &ncton and seel plate — fatkure

*  Low Ore-Way Chutck (OW ) assembly = fxihare

INSPECT the intermadiate clutch acsembly for damage REPAIR a0
required. REFER 1o Intermadiste Chaech Avsemnbly in this sction.

mmhhm chusch assembiy for damape REPAIR a5
required. REFER. to Low Reverse Clutch Assembly i ﬁu

INSPECT the OWC assembly for . The OWC muost rotate
counterciockwise and lock clockwiie CE the OWC. REFER
1o Transmission in this secthon.

Feel Concerns: No 2-3 Shift

Possible Component ReferencelAction
111 — ROUTINE
Tramsmission Fluid
*  Incomrect level CHECK the mansmssion fiuid level. ADJUST wansmission fuid o

comect level REFER 1o Trameesiqpion Flusd Level Check in this
Lecion
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Feel Concerns: No 2-3 Shift (Continued)

Possible Component

Reference/Action

*  Trasseuwion Suid Sler and seal assembly — plagged. damaged

INSTALL a pew trassmission fiaid Siver assembly. REFER to Fhnd
Pan. Gasker and Filer in duis secoon

+  Melded laadfame — contamination

+  Defective chutch (B) repalater valve
*  Dufective cluich (B) lasch valve

© Defective chutch (C) regalates valve

Powertraim Contral Syitem
- PCM. extemal vebicle harmedies, main control moided i CAREY UL-T'EIE!?GZ\
mmma!&smummcmn Eﬁ%mﬁﬂf&hﬁﬁgﬁwwg@nﬁ
G0 to Pinpoint Test 4
Main Contrel

EEMOVE the main conmrol auiem R.EFEB.wMunL‘mnlmlhls
section. INSPECT and CLEAN the
main conmol mm:mmnm

Solenoids (55) tn this section. INSTALL the maxin control assembly

CLEAR the DTCs. ROAD TEST the vehicle If the symptom renass,
GO o Pizpoin: Test A

INSPECT maie contrel assembly for stuck valves or contamination
REFER to Muin Coatrol i this sscton.

DNSPECT main contrel Imm‘nlr for stuck valves of conmamination
REFER mw Main Conmol in this section.

INSPECT maze contrel assembly for shack vakvoes of contamination
REFER. to Maiz Conmol io this section

Clatch Flates
+  Diect chatch (B) Siction and see] plate — failuze

+  Icwrmediate chach (C) Scoon and voesl place — fathare

INSPECT the direct cluch assembly Sor damape REPAIR 84
required. REFER. to Durect Chatch Assembly iz this section

DNSPECT the insermadsace chuch atsembly for damape REPAR
required REFER o Intermedhiate Clasch Asceenbly in this section.

Feel Concerns: No 3-4 Shift

Fossible Component

11} — ROUTINE

Powertram Coatrol Svitem

= ?‘.’.‘H.lmﬂ'-ﬂn:h se5, main controd moided
lesdframe. fsssj Shidt Solemoid D (550) or Shift
MEG&E}

Main Control
+  Molded leadframe — contamiration

© Defactive chuich (B) repalates valve

© Defactive chutch (B) Latch valve

REMOVE the main control asseembily, REFER o Main Conol in this
SECTOn N‘ﬁ?ﬁﬂmﬂmm sobenoid termuimals on the
main conmol leadframse for metallic contamination. REFER o Shaft
Solenoids (35) in this section. INSTALL the main control 2ssembly
CLEAR thw [ Cl F.O.-\.DTEST&HM 1f the sympoom renmms,
GO 1o Pinpoint Test A

INSPECT main contral assambly for sruck valvws or contamination
REFER to Muin Consrol ta this ssction

INSPECT mace control assembly for stuck vahoes of contamination.
REFER to Main Congol i this section

*  Dumect clutch (B) fiction and stee] plate — flure

b Ovendnive chazch (E) fnction and steel plate — fxilure

Defacrive cluich (E) repalymor valve INSPECT maie contral assembly for sruck valves or coatamination
REFEE to Main Confrol in this section
«  Defective solecoid mulnplex valve INSPECT mate conmel assembly for stuck valves of conmaminanss
REFER to Main Coatrol in thiy section.
Clatch Flates

INSPECT the direct clutch assembly Sor damape REPATE a5
required. REFER 1o Direct Chatch Assembly in this section
INSPECT the overdnve m:;m&i for damage REFAIR a5
required. REFER 0 Orverdrive ssembly @ this section
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Feel Concerns: No 4-3 Shift

Possible Component Referencel/Action
11 — ROUTINE
Powertraim Contral Svitem
’ m i ok B!:ﬁﬂj %Dﬁ% i DI-'F OE{! N Ee EMT“K“%
or Shift
aﬁ% u?mf%mu o BT
EO»MMT:HA
Main Contral
= Melded laadfame — coctazuzation. = REMOVE the mam cootrol assembly, REFER 1o Mazz Control in this
section DVSPECT and CLEAN the shif solenoid rerminals oo the
main control molded leaadframe for metallic contamiration REFER
1o Shift Solenoids (55) 1o dhis section. D¥STALL che mun commol
assembly. CLEAR the DTCs. ROAD TEST the wehicle. If the
symptoc: retarms, GO to Popoint Test A
= Defectve chuch (E) repulsnor valve +  INSPECT main conmol avsembly for srack vaboes of contmizanon
FEFER to Main Confrol in this section
*  Dafective chusch (E) laech valve *  INSPECT maim contrel acrembly for sruck valves of contamination
EEFER. to Main Confrel in thit sechion.
= Defective clusch (B) regulasor valve *  INSPECT main coatrel assembly for stuck vaboes or contamiration
REFER to Main Conol in this secton
*  Solenoid mulnplx valve «  INSPECT maie contrl assembly for sruck valves of comtamisasion
FEFER to Main Control in this section
Dirive enable valve »  DNSPECT maie control assembly for stuck valves or contamination
REFER to Muin Confrol in this section.
Clutch Flates
+  Direct chutch (B) fiction and stee] plate — failure «  INSPECT the durect chuch assesebly Sor damape REPATR 25
required REFER 1o Direct Chasch Assembly i this secnon.
+  Ovendrive chaech (E) Sevion and seeel plate — failure «  INSPECT the overdrive cluich assembly for damape REPATE a5
requined. REFER o Owerdrive Clusch Assesmbly o this section
Feel Concerns: No 3-2 Shift
Possible Component | ReferencelAction
14 — ROUTINE
Powertram Coatreol Syitem
- PCH.lm.'ll'.ﬂ: control mokded *  LDTCsare ser CLEAR e DTCy CARRY OUT the Kev ON
leadframe, Shift B!ﬁﬂ)uﬁh:&hkmdtﬁm Engme OFF (KOEQ) and Koy ON Fopine Runeing (BOER) self-test
ROAD TEST the vehicls and CHECK for DTCx If cha DTCy remzn,
GO 1o Piopoint Test A
Mdain Comtrol
Molded leadfame — contamination «  REMOVE the main contml assembly, REFER to Main Congol in this
section. INSPECT and CLEAN the thift solenoid rerminals o the
mame metalbc contamizaten, REFER
1o Shidt (55) io this TALL the main ceatol
aspembly. CLEAR the DTCs. ROAD TEST the vehicle If
symptom rerams, GO 1o Pinpoint Test A
*  Defective chuich (B) regalacer valve *  INSPECT main control acsembly for snuck valoes of contamination
REFER to Main Congol in this secton
+  Defective chuich (B) Lach valve = INSPECT main contrel sisembly for snick valves or contamination
EEFER to Main Conel in this section
Defective clusch (C) regulater valve = INSPECT mai contrel assembly for stuck valves or costamization.
REFEFR. to Main Confrol in this section.
Clutch Flates
*  Duect chutch (B) Siction and stee] plate — filure = INSPECT the dorect clusch ausemebly Sor damage REPATR a5
requined. REFER. v Drect Chatch Assembly i this sécnon
*  Ictermediste chuch (C) friction and soesl — falure *  INSPECT the intermediste chusch susembiy for REPAIR &
i recured. REFER 10 mmcmmm%;m
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Feel Concerns: No 2-1 Shift

Possible Component

115 — ROUTINE

Powertrain Coatrol Svitem
*  PCM wxternal vehicls harnatses, main control malded
Muummfﬁsq

IfDTCx are sae, CLEAR da DTCy. CAREY OUT tha Env ON
E ox F.m.nli salfegr
for DTC § e

Afain Control
L Melded leadfame — contamination

+ Defective chutch () regulases valve

INSPECT main control usnnbl'_rhmﬂ: valves or contamiration
REFER. o Main Congrol tm this scrion

Clutch Plates
+  Direct chach (C) friction and stee] plase — failure

Low reverse clutch (D) fction acd stesl plate — fxibare

INSPECT the direct clusch assembiy for damape REPATR 24
required. REFER to Dimect Chatch Ausermbiy in this section

DNSPECT the low reverse rhchsmkh‘ ﬁxd-lmn REPAIR a5
required. REFER to Low Feverse Chaich Assembly in this section.

leadirame or Torque Comverter Chuteh (TCC) solenasd.

Low Ore-Way Clarck (DWC) assembly — failore msmmmrmh . The OWC myast rotate
eumterc lockwise and lock clockwine CE the OWC EEFER
tnl‘m.!.mns.tunmmn section
Torque Converter Operation Concerns: No Apply
Possible Component Reference/Action

240 — ROUTINE

Trassmission Flodd

«  Incomect bevel CHECK the mansmission fuid level ADIUST mansmission fuid 1o
cerrect level REFER 1o Transeuvsion Fhuid Level Check in this
SECOOn

*  Fluid condinion CHECK mamisrion fuid condinion. REFER o Prelisinary
Imspection in this section.

Powertraim Coatrol Syitem

*  PCM wxtermal vehicls winng harnatces, main conmol malded are set, CLEAR & DTCs CARRY OUT the Kay ON

DICs
ROAD TEST the vebicie 354 CRECK for DTC 1 the DITCs rer.

GO o Piepoint Test A

Afain Control
*  Molded lsadfame — contamination.

Maz congol assembly contammated. solesoid(s) dumaged sruck
wgfmpfm:muwm ’tmd.ﬂupd. a

*  Defective tonque cooverter apply repalator valve

*+  Defective tonque cooverter release regulaser valve

*  Mam conmol assembly bolts — not tightered to specificanion

EEMOVE the mam control astembly, REFER to Man Control in this
section. INSPECT and CLEAN the TCC solenoid rermimals on the
main contol molded leadfame for menalhic contaminaton FEFER

1o Shift Solepoddy (55) in thit section. INSTALL che main comtrol
assembly CLEAR the DTCs. ROAD TEST the vekicls If the

symptom retarns. GO to Pimpoint Test A

DINSPECT for damage If damagped, msnall eael
a5sembly. H.EFEMFHM Cmﬂnﬂu}‘“m‘

INSPECT main control pcsembly for stuck valves or contamination
REFER 1o Main Conmol in this icrion

INSPECT mame contral sssembly for stuck valves or contamiration
REFER o Mam Conzol in this unon

TIGHTEN w pecificason

Torque Converter
+  Torque converter components

REMOVE the mansmistion INSPECT for INSTALL apew

or remanafactured torgue converter. REFER o Transmission — Four
Wheel Drive (4WD) or Transmission — Rear Wheel Dove (RWD) in
i5 secion.
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Torque Converter Operation Concerns: Cycling/Chatter

Melded laadfame — coctamiration

Mam conmol avsembly contaminaned. solenoid(y) damaped, srack or
bore damaged Mamual valve damaged. snack or bore damaped

*  Defective tongus cooverter apply repulasr valve

*  Main conmol assembly bolts — not tightened vo specification

Possible Component Reference/Action
141 — ROUTINE
Tramsmizsion Flud
*  Imcorrect level CHECE e mpsmission fuid level ADJUST mansmission fmd 1o
comect level REFER. to Transmisshon Fhuid Leve] Check in thic
wechion
Fhud condition CHECE mansnisson fnd cosditien. REFER. to Prelismary
Ipspection in this section
Powertram Coatrol Svitem
1 M:Eh:h n?am:mﬂrmhdhﬁm Enﬁhﬁmfﬂhmm CAR.!‘.TGL‘T&-MDHE
orgue Coovener setenoid or TRosmisnen Fland Eg;n EEIHRE‘IE self-cent
Tempesatare (TFT) TF.O g?CﬂIC for DTCs g
Px?on‘tmhhﬁﬂﬂmm
B for TFT sensor diagmosis
Main Contral

REMOVE the main coctol assesbly, REFER o Mae Control 1o this
secuicn. DNSPECT and CLEAN the TCC sclencdd rerminals oo the
hdﬂtmhml‘h: REFER

mam coatral contamurabon,

to Shaft Solenoids (55) in this section. DNSTALL the main control
assemmbly. CLEAR MDII:: RDAD TEST the vehicle. I the
sveaptem renrms, GO 1o Test A o diagnosis the Torgus
Cooverter Cluich (TCO) ot GO w0 Test B to diagnosis e
Transeitsion Tempiranze HELOT

DNSPECT for damape I meeall 2 pew main coatrol
assembly. REFER 1o Main Coetrol in this section

INSPECT main control arsembly for sruck valves or contamirasion
FEFEF. to Main Conmel in this section

TIGHTEN wo specificagon

Torque Converter
Targue cooverter comporents

REMOVE the mansmnission. INSPECT for damage INSTALL apew
of remamfacnared torgoe convemer. REFER. 1o Tranemiwior — Four

EIH] Dove (4WT) w'l'r.mnm—ﬂu“'htl Dove RWD) iz
§ D00

Torque Converter Operation Concerns: Always Applied/Stalls Vehicle

Possible Companent [ Reference/Action
141 — ROUTINE
Trammouien Fload
*  Incorrect level CHECEK the mancmitsion fwd level. ADJUST manumispion fhaid wo
coect level REFER to Transmission Fluid Level Check in this
SeCnon
*  Fhaod condition CHECE masmission Juid conditiea. REFER o Prelmicary
Iespection in this section.
Powertraim Control System
;ﬁlﬂ.i}hhmmcﬂﬂn&dhﬂm Hﬂ‘ﬁ!b?}_ Gﬂ miﬂ'm‘fmﬂ'hﬂr?ﬂ‘:
o onv solenoid or Trapsmission Flhud
T (VT st ﬁ TRt e ehitie nfummnmﬁgnrg
Test A for TOT solenoid diagmosis and
Pmﬂ 5t B for TFT sensor diagnosis.
Aiain Comirel

REMOVE the s costol assembly. mmmcm.nm
section. INSPECT and CLEAN the TCT solencid terminals oo the
mam for CORTAERAAR,
to Shift Salenoids (55) in this section INSTALL the main control
annezbly CLEA.EMDTELB.D%D TESJ&%EM

e
e TR GO R L A e

Cooverter Test B oo diaprocy te
Tramspaissien Fhud Tempananare SARLAL.
INSPECT for dapsage If

damaped. inscall 2 pew maic contrel
assembly. REFER o Maz Coctrol in this section.
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Torgue Converter Operation Concerns: Always Applied/Stalls Vehicle (Continued)

Possible Component

Reference/Action

*  Mam cenrrel assembly bolts — not tightered 1o specificanion

TIGHTEN to specificanon.

Torqae Converter
+  Torques convarmer components

REMOVE the mancmittion INSPECT for INSTALL apew
or remanuiac torque cooverter. REFER to Transmission — Four
‘i‘hu:l Droive (WD) of Transmission — Rear Wheel Droive RWD) o
Secon.

Other Concerns: External Leaks

*  Leakage af packen. seals, slecmcal connecnor

Possible Component Reference/Achon
1531 — ROUTINE
Tramsmission Fluid
*  Incorrect level CHECK the tansmission fwd level. ADJUST mamsmission fuid w
comect level REFER 1o Transouesion Fhuid Level C‘be-:l in this
SeChon
Transoision case vest — damaped, case porosity REPAIR a5 pecessary

in Torgue Converter
R Lo e e A T o e

EEMOVE all maces of lnbricant oo exposed murface of the
ransmission. REPATR as pecessary.

Fluid Cooler Tubes
= Cooler rbe fmings

*  Cooler tube O-rings, cooler fubes

%EHMIWMHWRHanm

%ﬁmmtmﬂhimﬂ REFER. o Secton
2R

Torque Converter
*  Tergue converter irads

INSTALL a pew torgae comverner Ifa mumdnqu
comverter 1t inyrallad, uoe the woan toal and follow tha oo-tcreen
mmmmmmmmwumm
Comrecton procedure

*  Traoemiwson veticls hamesy connecut
+  Transmission fheid 81 plag

* Cutpat shaft seal

= Magzal contzol leves seal

*  Trasseewion fuid pae padoet

Torgue coaverter bub seal MHSTALL a sew tongoe converter bub seal
*  Torgue convermsr weld DINSTALL a pavr torqus cogvener, If 3 pew or recumafacnoed torgee
converter 11 imstalled wie the wan ool and Sollow the on-tcreen
ineractont and perfors the Micfire Mozitor Meuzal Profile
Comection procedure
Tramimution Cate
= Case — leaking INSTALL a new tapsmistion case REFER to Tramsmivsion in this

ernea

DNSTALL 2 pew mranimiscion vehicls harness connecior O-noy
INSTALL a pew transmission fhuid I plag

INSTALL aoew seal REFER to Dutput Shaft Seal in this secnion.
DMSTALL a pew seal

INSTALL a pew gpackes

Fluid Pemp
*  Flud pump O-ning
*  Find pump seal rieg

DNSTALL 2 cew O-rmg. FEFER to Pamp Assembly in g3 secton.
INSTALL apew seal ring. REFER to Pump Asseenbly in this section

NOTE:

NVH symptoms should be identified using the diagnostic tools that are available. For a list of these tools, an explanation of their
uses and a glossary of common terms, refer to Section 100-04. Since it is possible any one of multiple systems may be the cause of
a symptom, it may be necessary to use a process of elimination type of diagnostic approach to pinpoint the responsible system. If
this is not the causal system for the symptom, refer back to Section 100-04 for the next likely system and continue diagnosis.
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Other Concerns: Noise/Vibration in Forward or Reverse

Possible Component

Referencel/Action

154 = ROUTINE

Trammisiea Flud

*  Incorrect level (ow) pamp cavitation

CHECK thw manamission fwd level. ADJUST mamsmispion Suid w

= Check the torgue coavener components balance weight

cerect level REFER w0 staon Flusd Level Check in thig
SeCton

Fluid Cooler Tubes

o Codler rubes grounding e ADIUST or REPOSITION coolar nabes.

Torque Converter

LOCATE sowme of diswrbance. REPAIR. s required. If a new or
reacudactared torgue cooverter i use the scan tool and

*  Salecror lever cable sysem — damaped minaliered

* M:mﬂmo!hsﬂnmbgkdmnd.mrﬂﬂmhﬂ
pin bent, marual valve ner spring rod damaped
pazk pawl pin loose or damaped, park rod acnntimg plate bose.

of mISKIng
Tranemision came

Pﬂp#ﬂ;pﬂpﬂmwmumm

*  Extercal livkages hrackets — damaped

follow the or-5creen instuctions and perform the Misfire Monitor
Neatral Profile Comection procedure
Engine Driveline
*  Engine drive acceisories EREFER to Section 303-00
Other Concerns: Engine Will Not Crank
Possible Component Reference/Action
155 — ROUTINE
Selector Lever Cable System
*  Selecror lever cable syviem — damaped, mitalipmed INSPECT and REPAIR a5 necessary. REFER to Section 30705
Powertrain Conitral Syziem
POM. vehicle wiring bamesses. m;mm%m IfDTCs are see. CLEAR the DTCs CARRY D‘ﬂmﬁ:vm‘
mam conwol leadframe or Inanomivnon Pangs semsor DFFﬂ;KGEO -del'rD'N Mgn ::.ré'u:
GO to Pirpoint Test C
Torque Converter
*  Flexplae — dazaged FEPAIR. a5 Dacassry
Velicle Starter
* SUATIES SYSIRED COBCERS INSPECT acd REPAIR. a5 netessary. REFER % Taction 303-04.
Tramsmission Range (TR) Sensor Assembly
* TR sensor assembly — damaped INSPECT and REPAIR a3 necessary
Fluid Pamp Arembly
Iternal parts seired REPATR as necessary
Other Concerns: No Park (P) Range
Possible Component Referencel/Action
154 — ROUTINE
Selector Lever Cable

INSPECT and REPAIR a5 pecessary. REFER 1o Section 30705 for
addinonal information

INSPECT for damage BEPAIR a1 pecessary

INSPECT for damage If dermaged REPATR a5 neceiiary
INSPECT for damage If damaged REPAIR M nécessary

INSPECT for damage REPAIR a3 pecessary

Pewertrain Contral Svitem
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Other Concerns: No Park (P) Range (Continued)

Possible Component ReferencelAction
= PCM webicle winng barpesses. main coctrol molded leadframe or = HDTCs are set, CLEAR the DTCs. CARRY OUT the Koy ON
Tram Range MDY OE Eﬁpnmm% -
— 5 Eﬁm{h egnhm?ﬁIE for DTC g& "m
GO w Pipoint Test C
Trassmusien Range (TR) Semsor Anembly Damazed
= Manual lever detent coring INSPECT for damage EEPATR ¢ pacessary
+ TR sensor assembly *  INSTALL a new main coctrol assembly. REFER to Maiz Control in
this section.
Other Concerns: Transmission Overheating
Possible Component Reference/Action
157 — ROUTINE
Tram:mpzien Flad
*  Incogrect level *  CHECK mpsmission fiuid level ADIUST mnspuission fuid o
correct bovel REFER 1o Transmivsion Fhad Level Check in this
SeCERD
*  Flud condinon «  CHECK masmission fuid condinon. REFER w Preliminary
Imspection in this section
FPowertrain Control Syitem
. ?C“v%uh%a%mmﬂ?mmm . I."DTC!.mmCI.F.ARE HHDTC':C#R.R‘:OLTMMTD&H
:lqum jH of 1IanLiEsann alf-rast
Tempesatare (TFT) senmor %E&#Ofiw zn?CECE DTCI-EI'E
TeuAﬁtTthmdmmuqu
Pwm tB fior TFT sentor diagnosi
Torque Converter Not Engaging
*  Tergos comveme *  INSTALL »cew torgos cooverer, If 3 newr of remanafscnmed woqae
comverter 1t imitallad uie the sean tool and Sollow the on-icresn
imsmuctons md perform the Misfire Mogitor Neural Profile
Cotrecrion procedurs.
Caze Vent Damaged
+  Transmistion caie *  INSPECT for damage If damaged REPAIR 23 pécessdsy
Other
*  Rasmicoos in wanimisiion cooling syitem *  CHECK mansmiisiop coolmp systes effichency. REFER 1w Secticn
30700 ot awtomatic TARSEUINOD Coolng syitem daagmosne
procedres
*  Excessive mades row load *  REFER w0 the Owrper's Linerarure for specificanons oo trailer towing
Viehicle baat shisld — eissing or damaged «  DNSPECT for damage REPALR 05 necessany,
*  Vehicle airflow is restricted = INSPECT for damage REPAIR 2t cecessary
*  Thermal bypass valve — missing or dumaged *  INSPECT for darupe REPAIR 25 pecesiary. REFER to Main
Coatrol in tis wcton
Other Concerns: Fluid Venting/Foaming
Possible Component l Reference/Action
181 — ROUTINE
= Izcomect level = CHECK the mansmisson Swid level ADJUST mansmissios Suasd to
cemrect level REFER 0o Tragsmissios Fhad Level Check in thas
sechoa
Caze Vet Damaged
«  Tramumisston case +  INSPECT for damage If damaped REPATR 23 necessany,
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Feel Concerns: Shift Concerns: No 4-5 Shift

Possible Component Reference/Action
1T — ROUTINE
Powertram Coatrel Syitem
= xunﬁgmmmm#mm]m.m - HDTC:;:IFIF%@D%EEDB%CMEOLTMMOSE
Solenoid solenoid of Solenodd P 1elfazeit
ROAD PECT e vebicie snd CHEC e Dhes B ke BTs o
GO o Picpoint Test A
Main Contrel
= Molded leadframe — contamination. = REMOVE the mam control assembly, REFER w0 Maie Control in this
section. DNSPECT and CLEAN the shift solenoid terminals oo the
main control molded leadfame for metallic contamiration REFER
1o Skift Selencids (55) i this section. DNSTALL the mam commol
aspembly. CLEAR the DTCs. ROAD TEST the wehicle. If the
symptom: retarms, GO to Pmpowmnt Test A
*  Dafective clusch (A) repaiycor valve *  INSPECT main contrel aisembly for sruck valves or contamination
EEFEFR to Main Consrel] in this section
*  Dafective chutch (A) latck valve = INSPECT raie contrel assembly for stuck valves or contamunation
REFER. to Main Coamol in this seiton
+  Defective chuich (B) regalaor valve *  INSPECT main control acsembly for stuck valves or contamination
REFER to Main Conzol in this section
Clutch Plates
*  Ferward clutch (A) fricnon and veesl plate — faikure *  INSPECT the forward chach a for damape REPAIR 24
required. REFER o Forward Clunch Assembly in this section.
*  Direct church (B) fricrios and sres] plase — failure *  INSPECT the direct clusch aisembly for damape REPATR x
recuuired REFER o Durect Chuteh Assembly in this sechon

Feel Concerns: No 5-4 Shift (Automatic)

Possible Component ] Reference/Action
171 — ROUTINE
Powertram Coatreol Svitem
PO vebicle Parmeisei. main coomol molded leadframe or +  HDTCyamesec. CLEAR the DTCu CARRY OUT the Key ON
Shifs Solencdd B (558) Engine OFF (ROEQ) and Key ON (ROER) self-esz
ROAD TEST the vehicle and CHECE for DTCs If the DTCs retarn,
GO o Pinpoint Test A
Main Coatral
= Molded leadframe — contamization = REMOVE the maimn control assembly. REFER 1o Main Coetrol in this
section. DNSPECT and CLEAN the thift solenoid rerminals o the
mam ceatrol molded leadfame Sor metallhe contanueatn,
o Shaft (55) in this section. the main contrel
aspembly. CLEAR. the DTCs. ROAD TEST the vehicle If the
SYERDIOR: rerns 1 TestA
+  Defectoe church (B) repalasor valve *  INSPECT maizm conmol assembly for snuck valves of contaminanon
EEFEF. to Main Control in thit section.
*  Dafpctive chunch (B) lasch valve = INSPECT maie contrel atsambly for sruck valves of contamination
EEFER to Main Confol in this section.
*  Defective clusch (A) regalator valve = INSPECT main control assembly for stack valves or contamization
REFER. to Main Conzol in this secmion
Claich Flates
+  Direct chutch (B) friction and svee] plase — failure *  INSPECT the direct chaxch assembly for damape REPAIR 23
required. REFER to Duect Chutch Assembly iz this section
*  Ferward chutch (A) fricron apd voesl plate — faflure *  INSPECT the forward chach asembly for damape REPAIR a¢
required REFER to Forward Chench A ssembly in this section
Feel Concerns: No 5-6 Shift (Automatic)
Possible Component I ReferencelAction
17! — ROUTINE
Powertram Control Svitem |
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Feel Concerns: No 5-6 Shift (Automatic) (Continued)

P‘mi-bh m!

Referencel/Action

= PCM vebicle wiring harnesses. main coctrol molded leadframe Shift
Sclenoid B (55B) or Skift Solenoid C (350)

IEDTCs are set, CLEAR the DTCs CARRY OUT the Koy ON

%ﬁﬁ“ﬂ(ﬂfﬂ and R"CEECE%W ngﬂni_&; sel-oet

GO to Pimpoint Te A

Main Contrel
* Melded laadfams — contaminarion

+  Defective clutch (B) repalasos valve
*  Defecrrve chunch (B) laech valve

*  Dafpctroe chuch (O) repalacer valve

REMOVE the suin conmol asemmb
section. INSPECT and CLEAN the
mmﬂmﬁhﬂ:ﬂhuﬂhmm

Solenoids (55) NSTALL rhe mair coatrol
nmbh CLEAR the DTCt nom TE‘.\Tﬂuwu I the
symptom retumns, (O 1o Pmpotnt Test

D-'SPE:CTmtmnI aisembly for shack valves of contamization
REFER w Main Conmol in thit section

INSPECT main conmol assembly for snack valves of contaminanion
EEFEF to Main Control in this section.

INSPECT mase control assambly far sruck valves or contamination
REFER. to Mam Contol m this section.

. REFER 1o Maie Coemel in this
solenodd terminals on the

Cluich Flates
*  Duect clutch (B) Sictioe and stee] plate — failure

*  Iewermediste chuck (C) friction and el plate — fathare

INSPECT the direct clutch assembly Sor damage REPATE a3
required. REFER. o Dizect Chatch Assembly in this section.

msmum:mummm R.EPAIF.n
required. REFER to Intermediate Chatch Astembly in

Feel Concerns: No 6-5 Shift (Automatic)

= Melded laadfame — coctamumation

+  Defective clach (B) repalasor valve
+  Defective chusch (B) Lach valve

*  Dafectroe coich (O) repalacor valve

Possible Component Reference/Action
173 — ROUTINE
Powertraim Contral System
+ POM vehicle winog hamessss. main conmel lesdinme of S HDTCmeCI.EAEhDTC} CABRRY OUT the Key ON
Naer e B S A Lo e S S
GO 1o Picpoint Test A
Mlain Contral

FEMOVE the mam coctrol assesmbly, REFER o Maz Coctrol 1o this
section. DVSPECT and CLEAD the shift solenoid terminals ot the
mam centrol molded ladfame for metalbc contapueation, REFER

1o Shift Solesaids (55) in this section. DVSTALL the main conmel
umbhr CLEAR the DTCl ROAD TEST tha vebicle ks
svEphocs renams, GO w Piapoint Test A

INSPECT main control assembly for snack valves or contamination
REFER w Matz Conzol iz this section.

INSPECT main control asseembly for snack valves of coatamination
EEFEE to Main Conirol in this section.

INSPECT maie contrel assembly for sruck valves or contamination
FEFER to Main Control in this section.

Cluich Plates
+  Direct chutch (B) friction and stee] plase — filury

*  Ineermediste chich (C) friction and soee] place — failare

mmmm.muam‘r{hmp REPAR 21
recuired REFER 10 ssemmbly 10 this secnon.
n«:smumm:mmb‘:fmm REPAIR 1
requued. REFER w0 Intermediate Charck Assembly = thus section.
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TCU and the Software
How the TCU Works

An automatic transmission is a relatively simple device in theory. It simply takes power from your engine and applies this power to
your driving wheels. Automatic transmissions use fluid to operate the internal mechanisms required for shifting. In the past,
information was sent to the fluid control mechanism (valve body) through mechanical and pneumatic hardware. The valve body
would then make a decision about when to shift, what gear to shift into and how quickly to shift. Once the valve body made these
decisions, it simply altered the fluid flow and fluid pressure to implement its decision. This system required complex fluid flow logic
but demonstrated high reliability and performance. Only recently has the automatic transmission undergone dramatic change after
roughly a half-century of use.

Though you may not believe it, the electronic controls used to manage your transmission are equally simple in theory. To operate,
your TCU must have several pieces of information sent to it so that it can decide when to shift, what gear to shift into and how
quickly to shift. Once the TCU makes these decisions, it simply alters the fluid flow and fluid pressure to implement its decision. This
system still relies on valve body logic in part and will still maintain some functions without an electronic controller.

The primary factor separating the modern electronic automatic transmission from yesterday’s hydro-mechanical automatic
transmission is the speed and complexity of the logic used for transmission behavior. The hydro-mechanical automatic transmission
of yesterday could only make its decisions based on throttle position, engine load and driveshaft speed. Whereas the TCU can use
these inputs as well as torque converter speed, engine speed, wheel speeds, traction control parameters, electronic throttle position,
fluid temperature, engine temperature, brake pedal actuation, forward and lateral acceleration as well as several other parameters.
The TCU can also utilize manual shifting operation and provide altered transmission behavior for special conditions (road race, drag
race, dynamometer, snow, towing, etc.).

Software Installation

A software CD is provided with every TCU purchase. If a software CD was not shipped with your purchase or if you need to
purchase a replacement CD, please contact us. You may also download the newest revision of the software from our website. Once
you have a software CD or a downloaded installation, you are ready to begin installing the TCU software.

Software CD installation: Load the software CD in your CD drive. A window should appear offering you several options, click “Install
Software.” If this menu does not appear, you will need to open your CD with windows explorer or my computer. You should see a
file called TCU-CD.exe; double click this file to begin installation. An installation window will appear with the TCU software version
number, click next. A window will appear with your intended installation directory, we recommend not changing the default
installation directory but you may choose any directory you wish. Once you have chosen a directory, click next. A window will
appear offering to let you select installed components from a list. The software installation will only let you select/deselect manuals
and optional components.

Select the components you want to install and click next. A window will appear with your start menu folders. You may name the start
menu folder associated with this software any name you wish, though we recommend the default setting. A window will appear
offering to create a desktop icon and a quick launch icon. A desktop icon will place a shortcut to the TCU software on your user
desktop. A quick launch icon will place a shortcut to the TCU software on the windows quick launch bar (only offered on some
operating systems, usually on the lower left side of your screen next to the start menu button). Choose if you wish to install these
icons and click next. A window will appear summarizing the settings you have chosen. If you approve of these settings, click install.
If you disapprove of these settings, click back. After installation a window will appear asking if you wish to launch the TCU software
now, make your choice and click finish.

Downloaded file installation: Find the location of the downloaded file from the website. If you cannot locate the file, you may need to
search for the file which will be called TCUCD.exe or TCU-WEB.exe depending on the version you downloaded. Double click on
your downloaded file to begin installation. An installation window will appear with the TCU software version number, click next. A
window will appear with your intended installation directory, we recommend not changing the default installation directory but you
may choose any directory you wish. Once you have chosen a directory, click next. A window will appear with your start menu
folders. You may name the start menu folder associated with this software any nhame you wish, though we recommend the default
setting. A window will appear offering to create a desktop icon and a quick launch icon. A desktop icon will place a shortcut to the
TCU software on your user desktop. A quick launch icon will place a shortcut to the TCU software on the windows quick launch bar
(only offered on some operating systems, usually on the lower left side of your screen next to the start menu button). Choose if you
wish to install these icons and click next. A window will appear summarizing the settings you have chosen. If you approve of these
settings, click install. If you disapprove of these settings, click back. After installation a window will appear asking if you wish to
launch the TCU software now, make your choice and click finish.

Communication

The TCU has been designed with RS232 and CAN 2.0b onboard. RS232 (Serial Communication) has been provided for
communication with your computer. Though less convenient than USB, serial communication still offers the best reliability and
capability in a noisy automotive environment. Our company has gone to great lengths to ensure reliable communication between
your PC and the TCU. CAN 2.0b has been provided for communication with our other products as well as some other manufacturers
products in the future. CAN 2.0b is a noise tolerant automotive communication network (Controller Area Network) that is the
preferred modern communication standard.
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If you do not have a serial port on your computer (some laptops do not) you may purchase a USB to serial port adapter and install
the correct drivers before trying to communicate with theTCU. To ensure compatibility and reliability, please purchase our USB to
serial adaptor which we have tested and sell at low cost. Communication can be started with the TCU in several ways. If you
connect your computer to the TCU and start the TCU software, the software will attempt to auto-detect the presence of your TCU. If
the TCU software is unable to auto detect the presence of the TCU, you should double check that your serial port is active or your
USB to serial port adapter is properly installed and functioning. Once your hardware has been checked, use the Communications ->
Go Online command to attempt to connect to the TCU again. If you are still unable to connect to the TCU, please contact our
technical support.

File Management

When you go online or you auto-detect the TCU, the software will ask you if you wish to retrieve the TCU calibration from the unit. If
you choose to do this, you will be loading your settings from the TCU and will then be online with the TCU. If you make changes at
this time, those changes will be immediately reflected in the unit. You should always save your program somewhere on your
computer. Also remember to use an adequately descriptive name such as 1993-Firebird-350Ramjet-4L65E-1-13-04.TCU if you are
a reseller/tuner or perhaps just 1-13-04.TCU if you use the TCU on a single vehicle.

You may select offline mode or simply work without a TCU connected to your computer. When you are in offline mode, you can
make changes to any program on your computer. You can open calibrations by choosing the open icon on your toolbar or by
choosing File-> Open calibration file. You can save these files with any file name and in any directory you choose. Remember that
when you are offline, you must save your file for changes to be reflected in that calibration.

Working with calibration files
A calibration file stores the information required to control the TCU for each application. Calibration files can differ greatly between
applications and should be managed with care.

When using the TCU for the first time, your TCU should have a calibration installed to match your specific transmission. If a
calibration has not been loaded specifically for your transmission, then you will need to contact your reseller or find an appropriate
calibration.

Online Mode vs. Offline Mode

When in offline mode, the software background will be gray. Offline mode simply means that the TCU is not connected and is not
currently communicating with the PC. Any changes made to a calibration while in offline mode must be saved in that calibration and
will not affect the TCU unless that calibration is sent to the TCU when it is connected.

When in online mode, the software background will be blue. Online mode simply means
that the TCU is connected and is currently communicating with the PC. Any changes made to the calibration will occur in real-time
and will directly affect the programming of the TCU.

Datalogging

Datalogging is one of the most powerful features offered by the TCU. It allows a user to see transmission behavior and engine
behavior. The extra analog and digital inputs offered by the TCU also allows the TCU to be used as a general datalogging device for
any other vehicle functions you may wish to record.

To begin a datalog, do the following:

1. The TCU power must be on and the TCU must be communicating/online with your computer.

2. Go to the datalog pull down/explorer folder. Double click the Start Logging button.

3. A window will appear with the option to “Start Logging” and several Datalogging rates will be offered. Choose your
datalogging rate and click on the “Start Logging” button. When prompted, choose a file name and location for your
datalog. As with calibration files you may want to choose a descriptive name including the time, date, and/or application of
your datalog. Once you have chosen a name and location, click save or press enter.

4. The software and your computer will now begin datalogging. You may view the transmission behavior through the monitor
screen while datalogging.

5. When you have completed your datalog, you may click on the “stop logging” button. This will complete your datalogging
session and save your datalog file to the location you specified.

To view a datalog, do the following:

1. Datalogs may be viewed with the Datalog Viewer software, Microsoft Excel or any other program that can handle the tab
delimited values contained in the datalog. The Datalog Viewer software offers a much stronger set of capabilities and
datalogging viewing options; however we understand that many users may wish to use other tools or analysis methods
which do not fall within the scope of the TCU software. The datalog files use the file extension .tlg which is associated with
the Datalog Viewer Software; however this does not prevent users from opening the same file in Microsoft Excel.

2. To use the Datalog Viewer software, go to the datalog pull down/explorer folder. Double click the view button. If you know
the location of the datalog file, you may also open this file directly, which will automatically start the Datalog Viewer
software.

3. If the Datalog Viewer software is not being opened with a file, a blank screen will appear. Click the “load” button or go to
File-> Open. Choose the file location and name and click open or hit enter

4. |Initially, your datalog will appear in graph view. To begin viewing the data, click in the boxes next to the datafields you
wish to see near the top of the screen. You may view this data in a tabular view by clicking the table view button on the
icon menu.
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5. Several zooming options are available by right clicking your mouse button. You may zoom in by clicking on a beginning
time and an ending time for your graph selection. You may also choose to view all the data, zoom to a percentage, or
zoom to a particular time period.

6. Please refer to the hotkeys list for a complete listing of key options for navigating the datalog menu.

7. You may load another datalog or continue tuning at any time.

Flash Upgrade Procedure

The flash upgrade procedure should not be used unless well understood. The flash upgrade procedure is not intended to change a
calibration file or to tune the transmission controller. The flash upgrade procedure is only used for firmware upgrades. Firmware
upgrades directly modify the code in the control systems of the transmission controller. The ability to flash upgrade the firmware
allows the transmission controller to be upgraded in the field so that new features can be added and possible problems can be
remedied.

To perform a flash upgrade, do the following:

1. The TCU power must be on and the TCU must be communicating and online with your computer.

2. To begin a flash upgrade, select Communications -> flash upgrade from the explorer menu or Communications -> flash
upgrade -> flash upgrade TCU from the toolbar. Once this form opens, no other forms will be available. This is done to
protect the TCU. At this form, the firmware major and minor revision will be displayed. The hardware revision will also be
displayed

3. To begin flashing the transmission controller, click the "Open Flash File to Begin" button. This will open a file selection
menu. Only *.rom files can be opened and the correct file must be chosen for a proper upgrade. If you are unsure about
which rom file you should use, contact technical support first. When using newer software with an older controller (or vice
versa), the unit may not communicate or properly find the com port until it is flash upgraded. You may need to manually
select the com port. Once the correct file has been selected, click open in the current menu.

4. A warning message will appear with a warning not to turn the power off until the upgrade is complete. Follow these
instructions explicitly. Heed this warning! Click the yes button if you are prepared to flash the unit.

5. The initial flash upgrade screen will display a progress bar and provide some information about the flash procedure. Once
complete, the last line of text will read “Flash upgrade complete!”

6. If you experience a box that appears saying “error writing to unit please check connection and try again.” You will need to
turn the unit off and on again, check all your connections and start over with these directions. Your unit will not begin to
function properly again until a successful flash has been completed.

Com Port Manual Configuration (for Flash Upgrading Only)

Manually configuring a com port for use with the TCU software is a task for advanced users only. Generally if the TCU software is
unable to communicate with the TCU, the reason has nothing to do with com port selection. For this reason, use the manual com
port setting as a last resort to a communication problem. Please do not try to use this feature if you do not fully understand what a
com port is and which com port you wish to set.

The only time that a com port should need to be manually set is during a flash upgrade procedure. It is possible to have software
newer than the firmware in a TCU such that the TCU will no longer go online with the TCU. In this case, the com port should be
determined from your computer hardware settings and programmed under communications >> Flash Upgrade >> Select Port
Manually.

Diagnostic Trouble Codes

The TCU offers basic diagnostic trouble codes for all analog inputs, battery voltage and TCU temperature. These diagnostic
measures have been provided to alert the user of potential problems and prevent premature failure of the TCU or transmission. A
diagnostic trouble code failure will occur in the following conditions:

1. An analog input value is above the high failure value or below the low failure value as programmed for each analog input.
2. Battery voltage exceeds 25 volts.
3. Unit temperature exceeds 120°C (248°F) or falls below -30°C (-22°F).

A simple failure flag will appear when datalogging and when viewing the monitor screen. To view the details of the failure or to clear
the failure value, you must:

1. Go to the communications pull down/explorer folder. Double click the diagnostic trouble codes button.

2. You will see a matrix of possible diagnostic trouble codes. These failures should be taken seriously and investigated
(especially the TCU overtemp and battery overvoltage warnings). To ignore these values could lead to failure of the
transmission, engine or TCU.

3. If you wish to clear these values after investigating and solving the problem, click the clear button.

Password Protection

The TCU offers password protection. This protection is offered primarily for dealers who wish to prevent customers from altering
their calibration and/or competitors from using their calibrations. Once a password has been set, information cannot be retrieved or
altered directly on the unit. However, a user may still overwrite the entire calibration with a new calibration at which point the
password protection will have been overwritten.

Doing this will cause the protected calibration to be irretrievably lost, so proceed with care. Any user may completely overwrite this
information with a different calibration but that user would need to start tuning from nothing.
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If a password is lost, it can be retrieved by technical support staff using a permission key issued by the software. This password has
a high level of encryption and a person (s) wishing to receive a new password must have all of the information from the original
purchaser and pass a verbal test to receive a calibration.

Monitor Screen

The monitor screen offers a wealth of information regarding the current status of the engine, transmission and TCU. To get to the
monitor screen, go to the communications pull down/explorer folder and select monitor. Alternatively, the hotkey CTRL-M will also
work. A large screen will appear with several gauges and a full listing of TCU input/output status. The gauge units and increments
may be changed with the setup button available when the monitor screen is open.

Lightweight Monitor Screen

A versatile lightweight monitor is also offered to provide the same information in a more compact format. The lightweight monitor
screen is less visually entertaining and is more difficult to read for most users but some installers may wish to use this monitor
screen during the tuning process or while diagnosing a perceived problem. The lightweight monitor screen can be reached from the
communications drop down/explorer menu.

Test Mode

Test mode allows a user or installer to test the function of some features before wiring them. This can be very useful for installers or
users who do not wish to wire switches and/or do not use these functions frequently. To get to test mode, go to the communications
drop down/explorer menu and choose test mode.

This form is to be read in rows. The check boxes in options 1-7 must be checked to allow each option to be turned or off. Once a
box has been checked, an installer or user may turn on that option by click the "on" or "off" mode boxes. The "Set TPS %" function
allows a forced value of Throttle position to be programmed. Simply type in a value and hit the "set" button to activate a desired
percentage. The analog input corresponding to TPS must be disabled before this function will work.

The "perform an upshift now" and "perform a downshift now" functions allow an installer or user to command an upshift or downshift
without any wiring. This can be very useful for testing manual modes and how they will work in an application. This also gives a user
or installer great freedom to test transmission function before completing the vehicle wiring or even if no upshift/downshift buttons
are intended the shifts can be tested. The test mode upshift and downshift commands only work when manual mode is enabled.

Toolbar Setup

The TCU software has an icon based toolbar at the top of the screen. This toolbar is offered to simplify access to common functions
and is fully customizable. To customize this toolbar, go to the software setup pull down/explorer folder. Double click on the toolbar
setup button. From this menu you may add or subtract toolbar buttons and separators. Ideally you will want to remove functions you
do not use often and will want to add functions that you do use frequently.

Units Selection

The TCU software can display units in standard, metric or a combination of units if you desire. To alter the unit display information,
go to the software setup pull down/explorer folder. Double click on the unit selection button. From this menu you may select the
units you wish to use.

Tire Diameter Wizard

The calculate tire diameter wizard helps users determine their overall tire diameter from the popular tire format of 275/55R17 where
275 represents a 275mm width, 55 represents a 55% tire sidewall height to width ration and R17 represents a 17 inch wheel
diameter. Simply type the appropriate values into this calculator and hit enter after each field for the wizard to calculate your overall
tire diameter.

Sensor Calibration Wizard

The sensor calibration wizard is intended for advanced users who may have information from documentation about a sensor but do
not know how to translate it into usable data for the TCU. Using the fluid temperature setting, a user can take a resistance vs.
temperature chart and arrive at the appropriate voltages. The calibration wizard will calculate this based on analog inputs 5-6
(directly wired to sensor) or with analog inputs 1-4. If the sensor is being piggybacked on analog inputs 1-4, the resistance must be
measured across the wires going to the sensor with the sensor unplugged. This will determine the resistance value across the ecu
(known as a pullup resistor) so that the voltages can be properly determined.
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IN-EQUIPMENT REPAIR

Fluid Pan, Gasket and Filter

Material

Mtem

Specification

Motorcrafel MERCON® LV Automatic Tranumivgion Fhnd
XT-10-GLVC (US) OXT-10-LV12 (Canada)

MERCON®ELV

Removal

NOTICE:

The use of any transmission fluid other than specified can result in the transmission failing to operate in a normal manner

or transmission failure.

1.  With the vehicle in NEUTRAL, position it on a hoist. For additional information, refer to Section 100-02.

2. Remove the transmission fluid pan and allow the transmission fluid to drain.

3. Remove the transmission fluid pan gasket.

4. NOTE:

The transmission fluid filter may be reused if no excessive contamination is indicated.

Remove and discard the transmission fluid filter.

MOCGSEECS

Page 5-1



6R80 Automatic Transmission — Section 5 — In Equipment Repair

5. Clean and inspect the transmission fluid pan and magnet.

@/ bt |

MaCGdOEN -

Installation

NOTE:

If the transmission is being repaired for a contamination-related failure, install a new transmission fluid filter and seal assembly. The

transmission fluid filter may be reused if no excessive contamination is indicated.

1. Inspect the transmission case for the transmission fluid filter seal. If the seal is in the case, carefully remove the seal

without scratching the case.

.
|}/ &== = '1'[!';',

2 Ll_ﬁ .T.l X -y .-.-.{-.é.? ]
NODAE0D T F e W

2. Make sure that the seal is on the transmission fluid filter and lubricate the seal with automatic transmission fluid.

'ﬁ
L.
O oY%
O (o O
ab” o
o ©
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LD o)
i © '“"ILE O )
NODGA0NE —~

3. NOTE:
The transmission fluid filter may be reused if no excessive contamination is indicated.

If required, install a new transmission fluid filter.
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OOGSEED

4. Position the magnet in the transmission fluid pan.
- Ll W
| , '
@) '
NOOBMOED comenntil
5. NOTE:
The transmission fluid pan gasket can be reused if not damaged.
Install a new transmission fluid pan gasket if required.
6. Install the transmission fluid pan and tighten the bolts in a crisscross pattern.

e Tighten to 11 Nm (97 Ib-in).
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7. Using the Adding Additional Transmission Fluid procedure, fill and check the transmission fluid. For additional information,
refer to Transmission

Fluid Drain and Refill in this section.

Main Control
Special Tool(s)

Vehicle Comnmmication Module (VM) and Integrased Dragnostic System (ID5) software
= with appropriste harduare. or equivalent scan ool

ST2834-A

Removal
NOTE:

The Solenoid Body Strategy Data Download procedure must be performed if a new main control assembly is installed.
1. With the vehicle in NEUTRAL, position it on a hoist. For additional information, refer to Section 100-02.

2. NOTICE:
Do not pull on the wire harness to disconnect the connector or damage to the connector will occur.

Disconnect the transmission vehicle harness connector by twisting the outer shell and pulling back on the connector

3.

NOCGA0ES

4. Remove the transmission fluid pan gasket.
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5. NOTE:
The transmission fluid filter may be reused if no excessive contamination is indicated.

Remove and discard the transmission fluid filter.

6. Pull the release tab and pull down on the main control electrical connector retainer.

<

4

N eli_f_. ; .j::,:-' '.:‘f:: Z

\ _.1

8.  Pull the main control electrical connector out of the transmission case.
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NOOG 144 o

9. NOTICE:
During removal of the main control assembly, the thermal bypass valve may fall out of the transmission case.
Damage to the valve may occur if the valve falls out.
Remove the 11 bolts from the main control assembly and remove the main control assembly and the bypass valve.
~| ) TIERY
] [ | \
i \ (111 |
= T
=) YN -'EE';‘.:I
=M |
~ {
OGS 185 '
Installation
1. Inspect the bias spring to make sure it is positioned correctly in the transmission case.
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NOTE:
Before installing the main control assembly into the transmission case, verify the presence and orientation of the thermal

bypass valve, pump adapter seal and center support seals. Also note that one or more of the center support seals may
have remained in the main control assembly during removal and should be installed into the transmission case at this time

Verify the 4 rubber feed tubes for the center support are in place.
. Black feed tube
. Green feed tube
. Blue feed tube

i

1 ( 2‘_ .3
(129 U
l_l- H 3 i _1.-_ L2 —“'__f-
o — O Q) ey
- E [ -—II 'E |I

Verify the rubber adapter is in place.

Coat the thermal bypass valve with petroleum jelly to hold it in place and install the thermal bypass valve into the
transmission case.
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NODOGSEY -~

5. Position the main control assembly in place and loosely install the 11 bolts.
e  Align the manual valve and control lever linkage.
6. Tighten the main control bolts in the sequence shown.
e Tighten to 8 Nm (71 Ib-in).
7. With the release tab down and unlocked, push the outer shell of the main control electrical connector into the
transmission. Make sure that the main control electrical connector is fully seated into the main control assembly.
8.  Press up on the tab and lock the outer shell of the main control electrical connector in place. Make sure that the locking

tab is securely locked.
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9. NOTE:
The transmission fluid filter may be reused if no excessive contamination is indicated.

If required, install a new transmission fluid filter.

MOCEEHE

10. NOTE:
The transmission fluid pan gasket can be reused if not damaged.

Install a new transmission fluid pan gasket, if required.

MOCGBA0ET .

11. |Install the transmission fluid pan and tighten the transmission fluid pan bolts in a crisscross pattern.
e Tightento 11 Nm (97 Ib-in).
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M '.'E".'-‘:

12. Connect the transmission vehicle harness connector by pushing it in and twisting the outer shell to lock it in place.
NODORSET

13. Make sure the transmission fluid is at the correct level. For additional information, refer to Transmission Fluid Drain and
Refill in this section.

14. NOTE:
If an individual solenoid was replaced clear the adaptive strategy.
Perform a Road Test — Adaptive Drive Cycle after the adaptive strategy is cleared. For additional information, refer to
Shift Point Road Test in this section.

15. NOTE:

If the main control assembly was replaced, perform the Solenoid Body Strategy Data Download. Refer to Solenoid Body
Strategy in this section.

Perform a Road Test — Adaptive Drive Cycle after the Solenoid Body Strategy Data Download. For additional
information, refer to Shift Point Road Test in this section.

Shift Solenoids (SS)

Material
tem Specification
Motorcrafik MERCONE LV Autemate Transmisson Flnd MERCONE LV
XT-10-0LVC (US); CXT-10-LV12 (Canads)

NOTE:

Refer to the on-line Workshop Manual to view this illustration as an interactive exploded view, requires Adobe® Acrobat® 8.0 or

higher.

NOTE:

Refer to the on-line Workshop Manual to learn about using an Interactive lllustration.
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Item Part Number Description
1 [ TOTEES Miz control-te-olded leadfrae bolts
;| TGl4T Molded Leadframe
3 WIOTEsS Solenold bold-down bracket bolt (B required)
- pri’. ] Salenotd bold-down bracke
5 76383 Skif Solenoid A (55A) Forward (1,2,3,9) chmch, normally low
Variable Farce Solenaid (VES)

] G383 Shifh Solenoid B (S55) Direct (3,58 chuch parmaly high VES.
7 G383 %Mc&xlwm.ﬂmmm
76383 Lize Prevsuze Conmol (LPC) sermally bigh VFS
& TG38] ﬁ Solepoid D (55D, low revense’overdrive chach, pormally kigh

10 Tr4EL Skif Solenoid E (SSEL nonmally o DN OFF solenoad
1 GIE Torque Conveser Chach (T00) normaly ow VES
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Removal
1. Remove the main control. For additional information, refer to Main Control in this section.

2. Remove the 6 long bolts from the molded leadframe.

w000 105

3. Carefully separate the molded leadframe from the main control assembly.
1. Molded leadframe.
2. Main control..

NOMARSS19

4. Remove the 8 solenoid bracket bolts and the solenoid bracket.

B

P i
;Efk.kr

',E’.'.:.'} L' ' h'a L‘:

E’ o 1] BT 4?uuw- .=;u

FANAR
i

Ay
NODBSS20 )

5. NOTICE:

A Variable Force Solenoid (VFS) is calibrated from the factory and are not all the same. To replace a VFS, match
the replacement solenoid type (normally high/normally low) and the band number with the original solenoid or

harsh/erratic shifts, harsh/soft engagement or damage to the transmission can occur.

If replacing more then 1 solenoid, number the solenoids and number the main control solenoid ports to correspond to the

solenoid. Pull the solenoid(s) out of the main control valve body.
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Installation

NOTICE:

A VFS is calibrated from the factory and are not all the same. To replace a VFS, match the replacement solenoid

type (normally high/ normally low) and the band number with the original solenoid or harsh shifts or damage to
the transmission can occur.

Use the solenoid exploded view at the beginning of this procedure to identify what type of solenoid is being replaced. The
solenoid can be a normall high VFS, normally low VFS or an ON/OFF solenoid.

If replacing a VFS, record the band number to get the correct part number for the solenoid.
Lubricate the solenoid O-rings with clean transmission fluid.

1. O-rings
2. Solenoid band number

S, e I
Gl s
0 Al =

"M, ==l T2

ND120853

Position the solenoid(s) in the main control in the correct port(s) as marked during removal.

Position the solenoid bracket in place and install the 8 bolts.
1. Tightento 6 Nm (53 Ib-in).

Page 5-13



6R80 Automatic Transmission — Section 5 — In Equipment Repair
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4. NOTE:
The TR sensor pin must be aligned with the manual control valve during installation.

Position the molded leadframe on the main control.
1. Molded leadframe.
2. Main control
3. TR sensor pin.

5. Install the 6 long bolts into the molded leadframe. Tighten the bolts in the sequence shown
1. Tighten to 6 Nm (53 Ib-in).

6. Install the main control. For additional information, refer to Main Control in this section.
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Output Shaft Seal
Special Tool(s)

Insaller, Rear Seal 454

Motorcndre MERCON® LV Astesan: Trazsmisgon Flaid
XT-10-QLVC (US): CXT-10-LV12 (Canady)

= 307-637
Fl ‘:.":-_‘__
o
=X ,/L/D |
N
STH050-A
Faar Seal Inealler 432
o 307-538
Ny
\\i /}. \,
a2
ET3080-A
- Remover. Input Shaft Onl Seal
' 308-375
Slide Hagzmer
100-001 (THOT-100-A)
=yt
ST1IET-A
Material
ltem Specification
MERCON®LV

NOTE:

Rear Whee! Drive (RWD) shown, Four-Whee! Drive (SWD) stmilar.
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&
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. ' o
HO125275
ltem Part Number Description
1 705 Orarpat thafy flamps mar
2 052 Extensaon bousing Sanpe seal
3 7089 Qratput shaft fangs
4 052 Orgpat st saal
Removal
All vehicles

1.

With the vehicle in NEUTRAL, position it on a hoist. For additional information, refer to Section 100-02.

Rear Wheel Drive (RWD) vehicles

2. Remove the rear driveshaft. For additional information, refer to Section 205-01.

3. NOTE:
The output shaft flange nut has been staked to prevent it from coming loose. Prior to removing the nut, remove the stake
to prevent damage to the output shaft.
Remove and discard the output shaft flange nut.

4. Remove the extension housing flange seal and the output shaft flange.
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5. Using the Input Shaft Oil Seal Remover and Slide Hammer, remove the output shaft seal.

Four-Wheel Drive (4WD) vehicles
6. Remove the transfer case. For additional information, refer to Section 308-07B

7. Using the Input Shaft Oil Seal Remover and Slide Hammer, remove the output shaft seal.

Installation

RWD vehicles

1. Position a new output shaft seal.
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2. Using the Rear Seal 4X2 Installer, install the output shaft seal.

3. Install the output shaft flange.

4. Install the extension housing flange seal and a new output shaft flange nut.
a. Tighten to 80 Nm (59 Ib-ft).
b.  After installing the new output shaft flange nut, it must be staked at the slots to prevent it from coming loose.

5. Install the rear driveshaft. For additional information, refer to Section 205-01.
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4WD vehicles

6. Install the seal protector provided with the new output shaft seal on the output shaft.

7. Slide the output shaft seal over the output shaft seal protector onto the output shaft. Remove the output shaft seal
protector.

8. Using the Rear Seal 4X4 Installer, install a new output shaft seal.

9. Install the transfer case. For additional information, refer to Section 308-07B.

All vehicles

10. Fill and check the transmission fluid. For additional information, refer to Transmission Fluid Level Check in this section.

Manual Control Lever Shaft and Seal
Special Tool(s)

Installer, Shifter Finid Seal
307.55
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Material

Item

Specification

Motorcrafre MERCON® LV Automanc Transmission Fhaid
XT-10-QLVC (USk CXT-10-LV12 (Canada)

MERCONT LV

Removal

1.
2.

With the vehicle in NEUTRAL, position it on a hoist. For additional information, refer to Section 100-02.
If equipped, remove the nut and the selector lever cable splash shield.

NONZ0E

NOTICE:

To prevent selector lever cable damage, do not apply force to the selector lever cable between the manual

control lever and the selector lever cable bracket.

NOTE:
The column shift is shown, the floor shift is similar.

Disconnect the transmission selector lever cable end from the manual control lever.

4.

5.

NOTE:
The transmission fluid pan gasket can be reused if not damaged.

Remove the transmission fluid pan gasket.
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6.

MOCGS R

7. NOTICE:
Do not pull on the wire harness to disconnect the connector or damage to the connector will occur.

Disconnect the transmission vehicle harness connector by twisting the outer shell and pulling back on the connector.

WOOOGSET

8.  Pull the release tab and pull down on the bulkhead connector retainer.

oA,

4 S AR ."-='_ f. :1},_'.3# Y |

L E\:\I . :.::
_,- X =y

MOCOGEX)

9.  With the bulkhead connector release tab down, pull the outer shell of the bulkhead connector out of the main control.
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10. Pull the bulkhead connector out of the transmission.

MO a8 g

11. NOTICE:
During removal of the main control, the thermal bypass valve will fall out of the transmission case. Damage to the
valve will occur if the valve falls out.

Remove the 11 bolts from the main control and remove the main control assembly and the bypass valve.

NOO218%

12. Remove the park rod actuating plate.
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MODO0ELT

13. Remove the manual control lever.

=

2.
3.
4

Remove the roll pin.

Slide the manual control lever shaft out of the case

Hold the spacer to keep it from falling out of the case.

Remove the manual valve inner lever and the park rod as an assembly.

14. Remove and discard the manual control lever seal.

WODOSS0

Installation

1. Position a new manual control lever seal in place.

WODOSS0E
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2. Using the Shifter Fluid Seal Installer, install a new manual control lever shaft seal.
P
- |
— =] =
[ -
r——
.'\ %
AN )
P
NOCOASTR i
3. Install the manual control lever in the case.

1. Slide the manual control lever in the case.

2. Position the spacer in place while sliding the manual control lever into the spacer.

3. Position the manual valve inner lever while sliding the manual control lever and lining up the roll pin hole
4. Install the roll pin.

4. Position the park rod in place. Push down on the park pawl and position the park rod in place.

5. While holding the park rod down, install the park rod actuating plate.
e Tighten to 12 Nm (106 Ib-in).

L]

6. NOTE:
Before installing the main control make sure that the thermal bypass valve, pump adapter seal and the center support
seals are installed in the transmission case and are in the correct location. Also make sure that none of the center support

seals are in the main control.

Verify the 4 rubber feed tubes for the center support are in place.
1. Black feed tubes
2. Green feed tube
3. Blue feed tube
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o -

el ») et/ 8
el AT m i
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7.
8. Coat the thermal bypass valve with petroleum jelly to hold it in place and install the thermal bypass valve in the
transmission case.
- I ) [ t i
== j
{ ; it
5 O #
|\
N, A i
NOODESED i i)
9. Position the main control in place and loosely install the 11 bolts.

1.  Align the manual valve and control lever linkage.
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10. Tighten the main control bolts in the sequence shown
1. Tightento 8 Nm (71 Ib-in).

11. With the bulkhead connector release tab down and unlocked, push the outer shell of the bulkhead connector into the
transmission. Make sure that the bulkhead connector is fully seated into the main control..

13. Install a new transmission fluid filter.
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14. NOTE:
The transmission fluid pan gasket can be reused if not damaged.

If necessary, install a new transmission fluid pan gasket.

15. Install the transmission fluid pan and tighten the transmission fluid pan bolts in a crisscross pattern.
1. Tightento 12 Nm (106 Ib-in).
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17. NOTICE:

To prevent selector lever cable damage, do not apply force to the selector lever cable between the manual

control lever and the selector lever cable bracket.

NOTE:
The column shift is shown, the floor shift is similar.

Install the selector lever cable end on the manual control lever.

18. If equipped, install the selector lever cable splash shield and the nut.

MO25%02

19. Fill the transmission with clean transmission fluid
this section.

. For additional information, refer to Transmission Fluid Drain and Refill in
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Transmission Insulator and Retainer
Transmission Insulator and Retainer Rear Wheel Drive (RWD)

e
Iﬂl g
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[ = 90 Nm _
A (66 |o-fi)
--.\ ’}:' TR,
II
T T T 103 Nm (3
0101452 (75 Ib-#)
Item Part Number Description
1 SDSE Tramzmityon intulator and retxinss
3 W713728 Traosmisuon mmsulator and retainer bolt
3 NE2]19a5 Trancenivgion inpulytor and recxines ot
Removal
All vehicles

1. With the vehicle in NEUTRAL, position it on a hoist. Refer to Section 100-02.
2.  Remove the RH exhaust heat shield bolt from the transmission support crossmember.

/

M

3. Remove the LH exhaust heat shield bolt from the transmission support crossmember.
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NODE1EED

RWD vehicles
4. Remove the 2 transmission insulator and retainer nuts.
i
e e o
T — 8 L
T 'y I o R AN
=) 0 ©) —--—
——— T =

MO EAE

Position a high-lift transmission jack under the transmission.

Remove and discard the 4 transmission support crossmember nuts and bolts (2 each side) and remove the transmission
support crossmember.

i

v __@Eﬁ

Remove the 3 transmission insulator and retainer bolts and remove the transmission insulator and retainer.
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ML G4l

4WD vehicles

9. If equipped, remove the 4 skid plate bolts and remove the skid plate.

_ﬁ_ﬁ_. ;

, Jé 7=/ \'

HOOT1E ™,

11. Remove the LH insolator cap bolt.

12. NOTE:
Right side shown, left side similar. Transmission crossmember removed for clarity.

Remove the 4 transmission insulator and retainer bolts.
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13. Support the transfer case.

15. Remove the transmission insulator and retainer.

Installation

RWD vehicles
1. Install the transmission insulator and retainer and the 3 bolts.
1. Tighten to 90 Nm (66 Ib-ft).

x A
: et '-;-'_ :_._ _"..'_-h'.r‘l
}' :o l f:j
N 4
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2.

Install the transmission support crossmember and the 4 new transmission support crossmember nuts and bolts (2 each

side).
1. Tighten to 90 Nm (66 Ib-ft).

|l|r

-'__—_ c —— ___.- -'K_j
»x-si-xT.nl —— .-J.lkq' !

3.
nuts.
1. Tighten to 103 Nm (75 Ib-ft).
- I e e O — o P
— 7 )
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Q| # I
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ADOAZAST T
4. Install the LH isolator cap bolt.
1. Tighten to 35 Nm (26 Ib-ft).

Lower the transmission onto the transmission support crossmember and install the 2 transmission insulator and retainer

NODSEAS

4WD vehicles
5. Loosely install the transmission insulator and retainer and the 4 bolts.
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6. Position the transmission support crossmember and loosely install the 2 transmission insulator and retainer nuts.
s,
Loy
MOOT 1819
7. Install the 4 new transmission support crossmember bolts and nuts.
1. Tighten the transmission insulator and retainer bolts to 90 Nm (66 Ib-ft).
2. Tighten the transmission support crossmember bolts and nuts to 90 Nm (66 Ib-ft).
3. Tighten the transmission insulator and retainer nuts to 103 Nm (75 Ib-ft).
[
|
8. Install the bolt for the LH isolator cap bolt.
1. Tighten to 35 Nm (26 Ib-ft).
=T 724
h I &5
W -
, .
|
|'I -
I =J =
WO £
All vehicles
9. Install the LH exhaust heat shield bolt to the transmission support crossmember.

1. Tighten to 15 Nm (133 Ib-in).
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MO0 | By

10. Install the RH exhaust heat shield bolt to the transmission support crossmember.
1. Tighten to 15 Nm (133 Ib-in).
a )
i &
‘-_;'” AR
F D
=5 D
ROOSET
4WD vehicles
11. If equipped, install the skid plate and the 4 skid plate bolts.

1. Tighten to 40 Nm (30 Ib-ft).
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REMOVAL

Transmission — Four Wheel Drive (4WD)
Special Tool(s)

Retamner, Torque Converter
307346 (TYTT-1902-A)

STHEMA-A

Removal
NOTE:
Refer to the Transmission Cooler Flushing Job Aid on the FMCDealer website.
All vehicles
1.  With the vehicle in NEUTRAL, position it on a hoist. For additional information, refer to Section 100-02.
2. Disconnect the battery ground cable. For additional information, refer to Section 414-01.
3. If transmission disassembly or installation of a new transmission is necessary, remove the 21 transmission fluid pan bolts
and remove the transmission fluid pan. Drain the transmission fluid into a container.
NG4S
4. Install the transmission fluid pan and the 21 transmission fluid pan bolts. Tighten transmission fluid pan bolts in a
crisscross pattern.
e  ‘Tighten to 12 Nm (106 Ib-in).
5. NOTE:
It is only necessary to remove the transfer case from the transmission if a new transmission is being installed or if the
transmisson is going to be disassembled for a transmission related repair.
6. NOTE:

Make sure the transmission jack contacts the outer ribs of the transmission fluid pan.

NOTE:
Make sure the transmission is securely fastened to the transmission jack.
e  Using a high-lift transmission jack, support the transmission and remove the jack stand.
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7. Remove the fuel line bracket bolt from the left side of the transmission and position the fuel line bracket aside.

P

8. If equipped, remove the nut and the selector lever cable splash shield.

MO1Z1681

[

LS

A

1

Vehicles equipped with a floor shift

9. NOTICE:
To prevent selector lever cable damage, do not apply force to the selector lever cable between the manual

control lever and the selector lever cable bracket.

NOTE:
The 3.5L engine is shown, the 3.7L, 5.0L and 6.2L engines are similar.

Rotate the cable adjustment lock upward and remove the selector lever cable from the manual control lever.

Vehicles equipped with a column shift
10. Move the locking tab up and disconnect the selector lever cable from the manual control lever.
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All vehicles
11. NOTE:

The column shift is shown, the floor shift is similar.

Remove the selector lever cable bracket bolts and remove the selector lever cable bracket.

Vehicles equipped with a 5.0L or 6.2L engine
12. Remove the transmission-to-engine bolt.

All vehicles

13. Remove and discard the transmission fluid cooler tube bracket bolt.
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14. NOTE:
The 3.5L and 3.7L engine is shown, the 5.0L and the 6.2L engines are similar.

Remove the transmission fluid cooler tube bracket nut and position the transmission fluid cooler tube bracket and tubes
aside.

15. Remove the starter motor. For additional information, refer to Section 303-06.

Vehicles equipped with a 3.5L or 3.7L engine

16. Remove the 2 pin-type retainers and the access cover.

17. Remove and discard the 4 flexplate-to-torque converter nuts.
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Vehicles equipped with a 5.0L or 6.2L engine

18. Remove the flexplate inspection cover bolts and the flexplate inspection cover.

ADOURITS

19. Remove the rubber torque converter nut access cover.

ADONITE

20. Remove and discard the 4 flexplate-to-torque converter nuts.

ADOSI2GT E ’
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All vehicles
21. NOTICE:
Do not pull on the wiring harness to disconnect the electrical connector or damage to the electrical connector
will occur.

Disconnect the electrical connector by twisting the outer shell and pulling back on the electrical connector.

. F L
MO AR - 3 1 "l
22. Disconnect the wiring harness retainers from the top of the transmission.
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Vehicles equipped with a 3.5L or 3.7L engine

23. & WARNING:

Always secure transmission, transfer case, and axle assemblies to their service jack. Avoid obstructions while
lowering and raising the jack. Improperly secured assemblies or contact with obstructions may cause the
assembly to fall off the jack, which could result in serious personal injury.

NOTICE:
Make sure to not pinch the transmission wiring harness between the transmission and the body or damage can
occur.

NOTE:
The top 2 transmission-to-engine bolts secure the fuel line bracket to the transmission case.

Remove the 10 transmission-to-engine bolts.
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01 14310

Vehicles equipped with a 5.0L or 6.2L engine

24. "fh WARNING:

Always secure transmission, transfer case, and axle assemblies to their service jack. Avoid obstructions while
lowering and raising the jack. Improperly secured assemblies or contact with obstructions may cause the
assembly to fall off the jack, which could result in serious personal injury.

NOTICE:

Make sure to not pinch the transmission wiring harness between the transmission and the body or damage can
occur.

NOTE:
Remove the top 2 transmission-to-engine bolts before removing the rest of the bolts.

NOTE:
The top left transmission-to-engine bolt secures the fuel line bracket to the transmission case.

Remove the 6 remaining transmission-to-engine bolts.
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NOOA51 31

All vehicles
25. Slide the transmission back enough to install the Torque Converter Retainer.

MOCGES T

26. Remove the transmission from the vehicle.

27. If the transmission is being disassembled to install new parts, or if a new or remanufactured transmission is being
installed, clean and backflush the transmission fluid cooler, the auxiliary transmission fluid cooler (if equipped) and the
transmission fluid cooler tubes to prevent contaminants from entering the transmission. For additional information, refer to
Transmission Fluid Cooler Backflushing and Cleaning in this section.
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Transmission — Rear Wheel Drive (RWD)
Special Tool(s)

Batuner, Torque Convertes
307146 (TOTT-7902-A)

ETIEM.A
Removal
NOTE:
Refer to the Transmission Cooler Flushing Job Aid on the FMCDealer website.
All vehicles
1. With the vehicle in NEUTRAL, position it on a hoist. For additional information, refer to Section 100-02.
2. Disconnect the battery ground cable. For additional information, refer to Section 414-01.
3. If transmission disassembly or installation of a new transmission is necessary, remove the 21 transmission fluid pan bolts
and remove the transmission fluid pan. Drain the transmission fluid into a container.
4. Install the transmission fluid pan and the 21 transmission fluid pan bolts. Tighten transmission fluid pan bolts in a
crisscross pattern.
e  Tighten to 12 Nm (106 Ib-in).
|
NOOMOSS
5.  Remove the exhaust Y-pipe. For additional information, refer to Section 309-00.
6. Remove the driveshaft. For additional information, refer to Section 205-01.
7. NOTE:
Make sure the transmission jack contacts the outer ribs of the transmission fluid pan.
NOTE:
Make sure the transmission is securely fastened to the transmission jack.
Using a high-lift transmission jack, support the transmission and remove the jack stand.
8. Remove the fuel line bracket bolt from the left side of the transmission and position the fuel line bracket aside.
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9.

NO1 2502

Vehicles equipped with 3.7L engine Rear Wheel Drive (RWD)
10. Remove the 2 transmission damper bolts and remove the transmission damper (if present).

MO 28408

Vehicles equipped with a floor shift
11. NOTICE:

To prevent selector lever cable damage, do not apply force to the selector lever cable between the manual
control lever and the selector lever cable bracket.
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NOTE:
The 3.5L engine is shown, the 3.7L, 5.0L and 6.2L engines are similar.

Rotate the cable adjustment lock upward and remove the selector lever cable from the manual control lever.

i
L | [ 1
NO173763

Vehicles equipped with a column shift
12. Move the locking tab up and disconnect the selector lever cable from the manual control lever.

Y el |

NN

All vehicles
13. NOTE:
The column shift is shown, the floor shift is similar.

Remove the selector lever cable bracket bolts and remove the selector lever cable bracket.
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Vehicles equipped with a 5.0L or 6.2L engine
14. Remove the transmission-to-engine bolt.
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) -
HNOOAIE30 -~ §

All vehicles
15. Remove and discard the transmission fluid cooler tube bracket bolt.
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16. NOTE:
The 3.5L and 3.7L engine is shown, the 5.0L and the 6.2L engines are similar.

Remove the transmission fluid cooler tube bracket nut and position the transmission fluid cooler tube bracket and tubes
aside.

17. Remove the starter motor. For additional information, refer to Section 303-06.

Vehicles equipped with a 3.5L or 3.7L engine

18. Remove the 2 pin-type retainers and the access cover.
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WO 13821

Vehicles equipped with a 5.0L or 6.2L engine

20. Remove the flexplate inspection cover bolts and the flexplate inspection cover.

ADCRAD TS

21. Remove the rubber torque converter nut access cover.

ADOSAITE

22. Remove and discard the 4 flexplate-to-torque converter nuts.
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i a1
=y ey
- 1S ,
ADOGZS !
All vehicles
23. NOTICE:
Do not pull on the wiring harness to disconnect the electrical connector or damage to the electrical connector
will occur.

Disconnect the transmission electrical connector by twisting the outer shell and pulling back on the electrical connector.

NOCEASE

24. Disconnect the wiring harness retainers from the top of the transmission.
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25. A WARNING:
Always secure transmission, transfer case, and axle assemblies to their service jack. Avoid obstructions while

lowering and raising the jack. Improperly secured assemblies or contact with obstructions may cause the
assembly to fall off the jack, which could result in serious personal injury.

NOTE:
The top 2 transmission-to-engine bolts secure the fuel line bracket to the transmission case.

Remove the 10 transmission-to-engine bolts.
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MOt 1aEn

Vehicles equipped with a 5.0L or 6.2L engine

26. A WARNING:

Always secure transmission, transfer case, and axle assemblies to their service jack. Avoid obstructions while
lowering and raising the jack. Improperly secured assemblies or contact with obstructions may cause the
assembly to fall off the jack, which could result in serious personal injury.

NOTICE:

Make sure to not pinch the transmission wiring harness between the transmission and the body or damage can
occur.

NOTE:
Remove the top 2 transmission-to-engine bolts before removing the rest of the bolts.

NOTE:
The top left transmission-to-engine bolt secures the fuel line bracket to the transmission case.

Remove the 6 remaining transmission-to-engine bolts.
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NOOSS124

All vehicles

27. Slide the transmission back enough to install the Torque Converter Retainer.

D

¥ Fa

MHOCGES T

28. Remove the transmission from the vehicle.

29. If the transmission is being disassembled to install new parts, or if a new or remanufactured transmission is being
installed, clean and backflush the transmission fluid cooler, the auxiliary transmission fluid cooler (if equipped) and the
transmission fluid cooler tubes to prevent contaminants from entering the transmission. For additional information, refer to
Transmission Fluid Cooler Backflushing and Cleaning in this section.
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DISASSEMBLY

Transmission
Special Tool(s)

Hdls, T [
37080 {T‘l[?‘-"}ﬂ:{}
0 -
1 1
ETIEIT-A
Heldmg Forres, Tram=naice
307003 (TITL-300-B)
%E:ﬂ
SToidd-A
Iantalier. Froar Whesl Hub Ciil Seal
W03-236
§Trdx-n

NS

ATIM-A

Ramenwe, Enpes Thak O Saal
308-173

Rasmone. N Baansy
307-3462 (mchudes 307-3627 pnll 307-5627)

f-}-
N
BTTaE-A
Rasmene. Piloe Bearisg
308001 (TIEL-101-B)
o ___...-\-l"‘
BT A
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6R80 Automatic Transmission — Section 7 — Disassembly

Rammevur. Tresssivien Fiuid Pesp
307-333

ET2E1-A
n~ Esa=meg Plsany
L 307343 rg-“mm
S 3
b \ .,
"F, N
T,
sTiioam
Shds Hammer
100-001 (TH0T-100-A)
==t
ST1185-A

All vehicles

1. \Install the Transmission Holding Fixture on the torque converter housing and install the transmission on a bench.

2. Using the Torque Converter Handle, remove the torque converter.
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6R80 Automatic Transmission — Section 7 — Disassembly

3.

4.

5. Remove and discard the transmission fluid filter.
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6R80 Automatic Transmission — Section 7 — Disassembly

6. Press the release tab and lift up on the bulkhead electrical connector retainer to release the bulkhead electrical connector
shell.

7. With the transmission bulkhead electrical connector retainer released, pull the outer shell of the bulkhead electrical
connector out of the transmission.

8. Remove the 11 bolts from the main control assembly.

Page 7-4



6R80 Automatic Transmission — Section 7 — Disassembly

9. Remove the main control assembly.

11. For early build transmissions, remove and discard the 4 center support feed tubes. Note the size and location while

removing for correct assembly.
1. 2 Black feed tubes
2. Green feed tube
3. Blue feed tube
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6R80 Automatic Transmission — Section 7 — Disassembly

12. For late build transmissions, remove and discard the 3 center support feed tubes. Note the color, size and location while
removing for correct assembly.
e  Black feed tube
. Green feed tube
. Blue feed tube
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6R80 Automatic Transmission — Section 7 — Disassembly

13. Remove the thermal bypass valve from the case.

14. Inspect the thermal bypass valve for damage and install a new valve if damaged.

15. Using the Input Shaft Oil Seal Remover and Slide Hammer, remove and discard the front pump seal.

17. Using the Transmission Fluid Pump Remover and Slide Hammer, remove the front pump support.
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6R80 Automatic Transmission — Section 7 — Disassembly

18. NOTE:
The selective shim may come out while removing the front pump.

Inspect the back of the front pump for the selective shim and remove If necessary.

20. If the selective shim is not on the pump, using a magnet, remove it from the forward (A)/overdrive (E) clutch assembly.
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6R80 Automatic Transmission — Section 7 — Disassembly

23. Remove the direct (B) clutch assembly.
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6R80 Automatic Transmission — Section 7 — Disassembly

24. Remove the bias spring.

27. NOTE:
When removing the One-Way Clutch (OWC), note the position for assembly.

Remove the OWC.
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6R80 Automatic Transmission — Section 7 — Disassembly

28. NOTE:
The selective shim might stick to the T7 thrust bearing during removal of the center support.

Remove the selective shim and the T7 thrust bearing.

29. NOTE:
The selective shim might stick to the back of the center support assembly during removal.

Remove the selective shim from the center support assembly.
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6R80 Automatic Transmission — Section 7 — Disassembly

30. NOTE:
Some of the clutch plates may stay in the case when removing the planetary carrier and the low/reverse clutch pack.
Remove any clutch plates from the transmission that were not removed with the carrier and keep the clutch plates
together.

Remove the planetary carrier and the low/reverse clutch pack as an assembly.

32. NOTE:
Remove the bearings with the sun gear.

NOTE:
When removing the sun gear, note that the tapered edge is facing up toward the torque converter housing.

Remove the No. 3 sun gear from the planetary assembly.

33. Remove the top T8 and the bottom T9 roller bearings from the sun gear.
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6R80 Automatic Transmission — Section 7 — Disassembly

Rear Wheel Drive (RWD) vehicles
36. NOTICE:
The output shaft flange retaining nut has been staked to prevent it from coming loose. Prior to removing the nut,
remove the stake to prevent damage to the output shaft.

Place the manual control lever in the PARK position and remove and discard the output shaft flange retaining nut.
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6R80 Automatic Transmission — Section 7 — Disassembly

40. Remove the slip plane washer.
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6R80 Automatic Transmission — Section 7 — Disassembly

43. Install the Needle Bearing Remover on the bearing.
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6R80 Automatic Transmission — Section 7 — Disassembly

44.

Four-Wheel Drive (4WD) vehicles
45. Remove the planet carrier hub, output shaft assembly and T11 bearing.

HTAYEY

46. Remove and discard the output shaft seal.
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6R80 Automatic Transmission — Section 7 — Disassembly

48. NOTICE:
Use care when installing the Needle Bearing Remover. Look inside the transmission case to make sure that the

Needle Bearing Remover contacts the bearing only and not the lip of the case, or damage to the case will occur.

Using the Needle Bearing Remover and the Front Wheel Hub Oil Seal Installer, remove the bearing assembly.
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All vehicles
49. Remove and discard the 4 park rod actuating plate bolts and the park rod actuating plate.

50. Remove the manual control lever detent plate and park pawl actuator rod from the transmission case.
1. Remove and discard the roll pin.
2. Slide the manual control lever shaft out of the case.
3. Hold the manual control lever spacer to keep it from falling into the case.
4. Remove the manual valve detent lever and park pawl actuator rod as an assembly.

51. Using a suitable tool, remove and discard the manual control lever shaft seal.
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6R80 Automatic Transmission — Section 7 — Disassembly

53. From the inside of the case, push the park pawl pin out toward the back side of the case while holding the park pawl
return spring and the park pawl. Remove the park pawl pin then remove the park pawl and spring.
1. Park pawl pin
2. Park pawl return spring
3. Park pawl

54. Remove and discard the 2 bolts and the park detent spring.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of

Subassemblies

DISASSEMBLY AND ASSEMBLY OF SUBASSEMBLIES

Forward/Overdrive Clutch Assembly — Disassembly

Special Tool(s)

End Flay Gauge, Chnch
307.555

Material

Specification

Motoreraft® MEFRCONE LV Automatic Transmussion Fhud
XT.10.QLVC (US); CXT-10.LV12 (Canada)

MERCON® LYV

Disassembly

1. Position the forward/overdrive clutch assembly in the Clutch End Play Gauge 307-555.

HODESE4L

2. Index-mark the direct clutch outer shell snap ring gap location to the side of the forward clutch hub using a suitable paint

marker.
1. Index mark
2. Snap ring gap
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

3. NOTICE:
Compress the snap ring out of the groove 180 degrees from the snap ring gap or damage to the forward clutch

hub can occur.

Using a suitable tool, remove and discard the direct clutch outer shell retaining ring by compressing the snap ring 180
degrees from the snap ring gap.

1. Snapring gap

2. 180 degrees from the snap ring gap

4.

5. Remove the forward clutch and sun shaft assembly.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

6. NOTE:
The bearing may stick in the forward clutch drum.

Remove the intermediate shaft bearing.

7. Remove the intermediate shaft assembly.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

8. If the T3 thrust bearing stuck to the intermediate shaft assembly, remove it from the intermediate shaft assembly. If the T3
thrust bearing is on the overdrive clutch, remove it from the overdrive clutch assembly.

9. Remove the overdrive clutch pack from the forward clutch pack.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of

Subassemblies

Forward Clutch Assembly
Special Tool(s)

Compressor, Chaich Spring

é 307.525
o= A
W
{ )
ANV
STIA81.A
e Dal Indbcanor Gauge with Holdmyg Foornure
. f{ : 100-002 (TOOL-4201.C) ¢ equuvalest
)
r o
——— Lt
oA
A
ST1214-A

End Pley Gumge, Chach
307553

Material

Item

Specification

Motoreraft® MERCONE LV Antomatic Transmission Fhad
XT-10.QLVC (US); CXT-1)-LV12 (Canada)

MERCONE LV
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of

Subassemblies

Forward Clutch Assembly (A Clutch)

12)
~(11)

NOIOT 768
Item Part Number Description
1 TA3E0 Foeward clutch drum
2 TAS4E Forward chutch piston outer O-ring seal
3 TAS48 Forward chutch piston inner O-ring seal
4 TA262 Forward clutch piston
] TA480 Forward clutch piston retum spring
& TASE Forward clutch balance dam Q-nng seal
T TH3I60 Forward chutch balance dam
] TH365 Forward clutch balance dam retaiming ning
@ THAT9 Sun pear retaming ring
10 D063 Sum gear
u TH375 Bearing (T1)
12 TA308 Planatary gear
13 TEORS Forward clutch cushion spring
14 TE3l4 Forward clutch external splined steel plates (quantity model
dependent)
15 TB164 Forward clutch internal splined Friction plates (quantity model
dependent)
16 TE06S Forwasd chutch presswre glate
17 TD483 Forward clutch plate retaining ring

Disassembly

1. Ifthe T2 thrust bearing is on the forward clutch assembly, remove it from the forward clutch assembly.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

2. Remove the front planetary carrier and sun gear from the forward clutch assembly.
e  With a small screwdriver or a suitable pick inserted into the front planetary assembly, push on the retaining ring in 4
places while lifting up on the front planetary assembly.

3. Remove the forward clutch pack snap ring.

4. NOTE:
Inspect the forward clutch drum and the friction and steel plates for damage. Install new components as necessary.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

Remove and inspect the forward clutch steel and friction plates.
e Ifthe plates are damaged, install a new forward clutch assembly.
e If no damage is indicated, the forward clutch may be reassembled.

5. For correct alignment during assembly, make an identifying mark on the balance dam and the center part of the housing.

6. NOTE:
The bottom of the Clutch Spring Compressor will need to be installed from the back side of the forward clutch assembly.

Using the Clutch Spring Compressor, slightly collapse the balance dam to gain access to the retaining ring and remove
the retaining ring.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

7. Remove the balance dam.

8. Remove and discard the O-ring seal from the balance dam.

9. Remove the forward clutch return spring..
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

WOOAYH A -

10. Install the forward clutch on the front pump to remove the forward clutch piston. Apply a small amount of shop air to
remove the piston.

11. Remove and discard the inner and outer piston O-ring seals.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

13. NOTE:
The T1 thrust bearing may have stuck to the sun gear when it was removed.

Remove the T1 bearing from the planetary carrier.

NOBRAHT

14. Remove the transmission fluid collector plate from the front planetary carrier.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

15. Clean and inspect the components of the forward clutch assembly for damage and install new components as necessary.

Assembly

1. NOTE:
If a new planetary assembly is being installed, the new planetary assembly may not come with the snap ring installed.

Install the planetary assembly snap ring, if necessary.

2. Make sure the planetary snap ring is oriented as shown.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

OGRS

4. Install the T1 bearing onto the sun gear.

5. Install the sun gear into the planet assembly with the T1 bearing facing down and the recessed part of the gear up.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of

Subassemblies

6. Install new O-ring seals onto the forward clutch piston.
i
HOGRAT
7. Lightly coat the O-ring seals with clean transmission fluid and install the forward clutch piston into the forward clutch drum
NOOANT 24
8. Install the forward clutch return spring.
9. Install a new O-ring seal onto the forward clutch balance dam. Lightly coat the O-ring seal with clean transmission fluid.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

MDA 1T

11. NOTE:
Prior to releasing the Clutch Spring Compressor, make sure that the snap ring is fully seated.

Using the Clutch Spring Compressor, slightly collapse the balance dam to install the retaining ring. Install the retaining
ring.

12. NOTE:
Friction and steel plate quantity will vary based on engine displacement. For additional information, refer to the Clutch
Plate Quantity chart in the Specifications portion of this section.

Soak the new forward clutch plates in clean transmission fluid.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

NOOREFIT

13. |Install the new forward clutch plates, starting with the wave spring then a steel plate and alternating between friction and
steel plates and install the pressure plate.

14. Install the forward clutch plate snap ring.

15. NOTE:
All forward clutch plates, friction and steel are of a wave-type design.

Install the forward clutch assembly into the Clutch End Play Gauge and install the Dial Indicator Gauge with Holding
Fixture and position the plunger so it fits into the opening of the snap ring.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

16. With the Dial Indicator Gauge set at zero, lift up on the steel pressure plate so it is against the select fit snap ring. Record
this reading as reading A.

17. Rotate the forward clutch assembly 180 degrees from the opening of the snap ring, take a second reading and record this
reading as reading B.

Description Reading

Reading A

Readng B

Add readimg A to reading B for a total end clearance

Divide the total reading by 2 for an average end clearance

18. NOTE:
If the final measurement is not within specification, install a new snap ring until the correct specification is achieved.

e 0.71-1.10 mm (0.028-0.043 in)

If the free pack end clearance between the bottom of the snap ring and the top of the pressure plate is high, remeasure
using a thicker select fit snap ring. If the free pack end clearance between the bottom of the snap ring and the top of the

pressure plate is low, remeasure using a thinner select fit snap ring.

19. Install the sun gear and planetary gearset into the forward clutch drum. Make sure it snaps and locks in place.

20. |Install the T2 thrust bearing.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of

Subassemblies

Overdrive Clutch Assembly
Special Tool(s)

Compressor, Spring Washer
X

ST2497-A
or—— ;'L"“_
i
L= =
i .E"._‘.':
= ey
A=l | —
—
STi214-A

Dual Indscator Gauge with Holdmg Focmre
100-002 (TOOL-4201-C} or equivalent

ST28G2-A

-F.In

End Play Gauge. Clutch

Material

Item

Motoreraft® MER.CONE LV Autemate Trantmission Fhod
XT-10-QLVC (US); CXT-10-LV12 (Canada)

MERCON® LV

Overdrive (O/D) Clutch Assembly

T
#__,*"'- 35 L D
f ==\ i
& (e 4l \ J
<l Yia .
% V= N
NO10176G
Item Part Number
1 TF207
2 TAS4E Overdnive (0/D) clutch piston outer seal
3 TASaR QD clutch piston inner seal
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of

Subassemblies
Item Part Numbér Description

4 TA242 O/D clutch piston

b TBO70 O/D clutch paston spnng

6 TAS4E O/D balance piston outer seal

7 TH360 QD balance piston

§ 01X O/D balance piston snap nng

8 TBl6d QD chatch internal splined chitch friction plates (quantity model
dependent)

10 TB442 0D clutch external splined clutch steel plates (quantity model
dependent)

11 TBO&S O/D prazsurs plate

2 TDag3 O/D clutch retaimng nng

13 TC096 Bearmg T3

Disassembly
1. Position the Overdrive (O/D) clutch assembly in the Clutch End Play Gauge and remove the T3 thrust bearing.

2. Remove the O/D clutch pack snap ring.

3. Remove the O/D clutch pack.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

4. Using the Spring Washer Compressor and a press, remove and discard the O/D clutch balance piston retaining ring.

5.

6. Remove the O/D clutch return spring.

7. Remove the O/D clutch apply piston.

8. Remove and discard the outer O-ring seal on the O/D clutch balance piston..
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

9.

Remove and discard both the inner (one large and one small) O-ring seals on the O/D clutch apply piston.

\1

i
.
—

—

10. Remove and discard the 3 scarf cut seals.

Assembly

1.

Install the 3 new scarf cut seals and the roller bearing.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

2. Install a new outer O-ring seal on the O/D clutch balance piston.

3. Install 2 new inner O-ring seals on the O/D clutch apply piston.

4. Lubricate all the O-ring seals with clean transmission fluid. Install the O/D clutch apply piston into the drum with the O-ring
seals and the 3 pads facing down toward the drum.

5. NOTE:
The fingers on the return spring are facing down toward the piston.

Install the O/D clutch return spring.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

6. NOTE:
The cone shape of the balance piston must face up when installed correctly.

Lubricate all the O-ring seals with clean transmission fluid. Install the O/D clutch balance piston.

7.

8. Soak the new O/D clutch plates in clean transmission fluid.
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6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

9. NOTE:
Friction and steel plate quantity will vary based on engine displacement. For additional information, refer to the Clutch
Plate Quantity chart in the Specifications portion of this section.

Install the new O/D clutch plates, starting with a steel plate and alternating between friction and steel plates, and ending
with the pressure plate on the top.

HOGRCLRAR

10. Install the O/D clutch pack snap ring.

11. NOTE:
All O/D clutch plates, friction and steel are of a wave-type design.

Install the O/D clutch assembly into the Clutch End Play Gauge and install the Dial Indicator Gauge with Holding Fixture
and position the plunger so it fits into the opening of the snap ring.

b

ORI

12. With the Dial Indicator Gauge set at zero, lift up on the steel pressure plate so it is against the select fit snap ring. Record
this reading as reading A.
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Subassemblies

13. Rotate the O/D clutch assembly 180 degrees from the opening of the snap ring, take a second reading and record this

reading as reading B.

Description

Reading

Reading A

Reading B

Add reading A to reading B for a fotal end clearance

Drvide the total readimg by 2 for an average end clearance

14. NOTE:

If the final measurement is not within specification, install a new snap ring until the correct specification is achieved.

e 0.5-0.9 mm (0.019-0.035 in)

If the free pack end clearance between the bottom of the snap ring and the top of the pressure plate is high, remeasure
using a thicker select fit snap ring. If the free pack end clearance between the bottom of the snap ring and the top of the

pressure plate is low, remeasure using a thinner select fit snap ring.
15. NOTE:
Inspect and install new thrust bearings as required.

Install the T3 thrust bearing.

Forward/Overdrive Clutch Assembly — Assembly

Special Tool(s)

_ End Play Gauge, Chatch
& 307555
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Material

Item

Specification

Motoreraft® MERCONE LV Automatic Transmussion Fhud
XT-10.QLVC (US); CXT-10-LV12 (Canada)}

MERCONE LV

Assembly

1. Position the forward clutch assembly in the Clutch End Play Gauge and install the overdrive clutch pack onto the forward

clutch and planetary gear set.

2. Install the intermediate shaft assembly.

wooeosos | B

3. NOTE:
Inspect and install new thrust bearings as required.

Install the T4 intermediate shaft bearing.

4. Install the forward clutch hub and sun shaft assembly.
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5. Install a new the direct clutch hub.

6. NOTICE:
Do not install the snap ring on the forward clutch hub with the snap ring gap in the same position as the original
snap ring or damage to the transmission can occur.

Install a new direct clutch outer shell retaining ring with the snap ring gap positioned approximately 120 degrees from the
index mark made on the forward clutch hub during disassembly.

1. New snap ring gap
2. Index mark from original snap ring gap
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Direct Clutch Assembly

Special Tool(s)

L,

Compressor, Clutch Spnng
307-015 (TESL-TT515-A)

vy
of & ;
\s o
e
ST1100-A
Compressor, Clutch Sprng
= 307-552
|
SToe03-A
— = Dual Indscator Gauge with Holdmg Fruture
T 100-002 (TOOL-4201-C) or equivalent
o <y
i "-':
e [ %
=
ST12M4-A

End Play Gauge, Cluich

307.555

Material

Specification

XT-10.QLVC (US); CXT-10-LV12 (Canada)

Motoreraff® MEF.CONT LV Automatic Transmession Fhud

MERCONE LY
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Direct Clutch Assembly

NOOGa0E

Item Part Mumber Description

1 D483 Drevect clutch pressure plate retaming nng

2 TBOGS Durect clutch pressure plate (huckness mode] dependant)
3 TBlM Drrect chusch meemal sphined frcnon plases (quanniry model

dependant)
4 B Drarect clutch external splined steel plates (quantiny model
dependant)

5 — Driect clusch cushson plare (wave sprng)

L 06 Bearmg (T3)

7 TAST? Paston retuning nng

5 TA262 Durect clutch balance puston

9 TASLE Drect clutch balance piston seal

10 TB4EE Foetum spring

1 TA262 Direct elutch spply pcten

12 TASSE Darect clutch apply peston outer seal

13 ) Drusect clutch apply piston ismer seal

14 - Drrect clutch bushing bubs (part of TF283) (2 required)
15 - Gear shaft tube sleeve (past of TF283)

16 TF183 Durect chutch cylmder

i7 DO Seal thell cyhinders

Disassembly

1. Remove and discard the 2 scarf cut seals and the roller bearing.
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2.  Remove the T5 thrust bearing.

3.  Remove the direct clutch snap ring.

4. Remove the direct clutch steel and friction plates.

OO 2

5. Install the Clutch Spring Compressors onto the direct clutch assembly.
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6. Using the Clutch Spring Compressors, compress the direct clutch return spring and remove the direct clutch return spring
retainer.

7. Remove the balance piston.

RODAMIE

8. Remove the direct clutch return spring.

9. Remove the direct clutch piston.
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HOGRMIA
10. Remove and discard the outer O-ring seal from the balance piston.

12. Inspect the components of the direct clutch for damage. If damage is indicated, install new components as necessary.

Assembly

1. Install a new inner and outer O-ring seal on the apply piston.

Page 8-32



6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

Install the direct clutch return spring.

Install the balance piston.
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6.

7. Using the Clutch Spring Compressors, compress the direct clutch return spring and install the direct clutch return spring
retainer.

8. NOTE:
Friction and steel plate quantity will vary based on engine displacement. For additional information, refer to the Clutch
Plate Quantity Chart in the Specifications portion of this section.

Soak the new direct clutch in clean transmission fluid.
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9. Install the new direct clutch plates, starting with the wave spring then a steel plate and alternating between steel and
friction plates, and ending with the pressure plate on the top.

e

10. Install the direct clutch snap ring.

11. NOTE:
Inspect and install a new thrust bearing as required.

Install the T5 thrust bearing.

12. NOTE:
All direct clutch plates, friction and steel are of a wave-type design.

Install the direct clutch assembly into the Clutch End Play Gauge and install the Dial Indicator Gauge with Holding Fixture
and position the plunger so it fits into the opening of the snap ring.
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MO0

13. With the Dial Indicator Gauge set at zero, lift up on the steel pressure plate so it is against the select fit snap ring. Record
this reading as reading A.

[fo s Tl ]

14. Rotate the direct clutch assembly 180 degrees from the opening of the snap ring, take a second reading and record this
reading as reading B.

Description Reading

Reading A

Reading B

Add reading A to reading B for a total end clearance

Divide the total reading by 2 for an average end clearance

15. NOTE:
If the final measurement is not within specification, install a new snap ring until the correct specification is achieved.

e 0.5-1.3 mm (0.019-0.051 in).

If the free pack end clearance between the bottom of the snap ring and the top of the pressure plate is high, remeasure
using a thicker select fit snap ring. If the free pack end clearance between the bottom of the snap ring and the top of the
pressure plate is low, remeasure using a thinner select fit snap ring.

16. Install 2 new scarf cut seals and the roller bearing.
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Intermediate Clutch Assembly

Special Tool(s)

Compressor, Chaich Spring

E 307.525
==
\ [.:‘ H N,
e !
L4
STIEE1-A
— ) Dral Indbcator Gaupge with Holding Fuonane
Esa 100.002 (TOOL4201.C) or equivalent
e W
—T i3
)
N S
5712141‘..
. End Play Gauge. Chatch
4 307.538

Material

Item

Specification

Motorcraft® MERCON® LV Automatic Transmission Fhud
XT-10-QLVC (US); CXT-10-LV12 {Canada)

MERCON® LV
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Intermediate Clutch Assembly

12) (15)
(5 )
NODEZaT
ltem Part Number Description
| D433 Centber tupport retumng nng
2 TDag3 Imtermediste chatch pack retaming rme
3 TBOSS Intermediate clutch pressae plate
3 TB16d Tnssrmadiate clutch imtermal splinad Miction plates (quazhity medel
dependent)
3 TBHD Intermediate chutch external splmed steel plates (quantity model
dependent
[ TEORS Insermediate chatch cushaon pring
7 TASTT Imtermediste chaich wup rng
L] TBO4 Insermediate clusch return spring retxmmg nng
] TA480 lmtermediate chatch paston rensm mpong
10 TE004 Intermediate chitch puston (model dependant)
1n T2 Imsermediste cluich panton mner sl
2 TFXM Insermediate chatch puston cuter seal
13 TFIT3 Bearing (T6)
1 TALM Istermediate low Teverse clutch center appon
13 G Center vapport seals (2 — TG199, 1 — 7GOYT, | — TG4E4)
Disassembly

NOTICE:

The intermediate clutch plate quantity is model dependent on engine size. Check the clutch plate quantity charts in
specifications for the correct clutch plate quantity. Failure to install the correct clutch plate quantity will result in

transmission failure.

NOTICE:

The intermediate clutch piston is model dependent on engine size due to the different quantity of intermediate clutch

plates. If installing a new

intermediate clutch piston, check to make sure the height of the new piston is the same as the original piston. Failure to
install the correct piston will result in transmission failure.
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1. Remove the T6 thrust bearing.

HoskaTr S

2. Remove the intermediate clutch plate snap ring.

3. Remove the intermediate clutch plates.

5. Remove the intermediate clutch return spring top plate.
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NOORMTO  dea

6. Remove the intermediate clutch return spring.

7.

8. Remove and discard the inner and outer intermediate clutch piston O-ring seals.
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Assembly

1. Install new inner and outer intermediate clutch piston O-ring seals.

2.

3. Install the intermediate clutch return spring.
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4. Install the intermediate clutch return spring top plate.
5. Using the Clutch Spring Compressor, install a new intermediate clutch return spring retainer.
6. NOTE:

Friction and steel plate quantity will vary based on engine displacement. For additional information, refer to the Clutch

Plate Quantity Chart in the Specifications portion of this section.

Soak the new intermediate clutch plates in clean automatic transmission fluid.

(CABH5D)
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7. Install the new intermediate clutch plates, starting with the wave spring then a steel plate and alternating between friction
and steel plates, and ending with the pressure plate.

L BRI

8. Install the intermediate clutch plate snap ring.

HOOEET

9. NOTE:
All intermediate clutch plates, friction and steel are of a wave-type design.

Install the intermediate clutch assembly into the Clutch End Play Gauge and install the Dial Indicator Gauge with Holding
Fixture and position the plunger so it fits into the opening of the snap ring.

MOOASATT

10. With the Dial Indicator Gauge set at zero, lift up on the steel pressure plate so it is against the select fit snap ring. Record
this reading as reading A.
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il -'.tll

11. Rotate the intermediate clutch assembly 180 degrees from the opening of the snap ring, take a second reading and
record this reading as reading B.

Description Reading

Reading A

Reading B

Add reading A to reading B for a total end clearance

Divide the total reading by 2 for an average end clearance

12. NOTE:
If the final measurement is not within specification, install a new snap ring until the correct specification is achieved.

e 0.7-1.1 mm (0.027-0.043 in).

If the free pack end clearance between the bottom of the snap ring and the top of the pressure plate is high, remeasure
using a thicker select fit snap ring. If the free pack end clearance between the bottom of the snap ring and the top of the
pressure plate is low, remeasure using a thinner select fit snap ring.

13. Install the T6 thrust bearing.
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Low/Reverse Clutch Assembly
Special Tool(s)

Compressor, Clusch Sprng

é 307.525
=1
\ ':‘ I ":'-_.-
I‘n p '
N Wt
§T2801-A
Macrometer
e — 303.D075 (DIIP-4201.A) or equivalent
f e
|E— ;_ == ___;"
=
e ET1ITa-A
= Dnal Indscator Gauge with Holding Fucture
= k= 100-002 (TOOL-4301-C) or equivalent

Eod Play Gauge, Chatch
307553

STIE0E-A

Gauge, D-Cluich Meanmement
307.554

Material

Item

Specification

Motoreraft® MERCONE LV Automatic Transmission Fluad
XT-10.QLVC (US), CXT-10-LV12 (Canada)

MERCONE LV
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Low/Reverse Clutch Assembly

Item Part Mumber Description
H TALN lutermeduate bow Teverie clutch center nuppont
2 B0 Center uppert kevs (2 requued)
] TFIXS Low reverse clutch paton ceater seal
4 D403 Low teverse clulch cyhnder ouler scal
5 TA2E2 Lew/'teverse cluteh puston
[ TBOTO Low reverse chotch petum spring
T TH3R Low revesse clutch peturn spnng retames
8 TDag3 Lo veverse chatch return spring onap rmg
9 TEDSS Low reverse clutch omshuon sprng
10 TBl6t Liow reverse clatch internal sphined S3cticn plated (internally tplined
to the reas planetary carmes)
1l TB442 Low teverte clutels external cplined weel plates (externally rplined 1o
the cate)
12 TBOS Lo veverse clutch pressure plate (exsernally splned 1o the case)

(sebect B1)

Disassembly

NOTICE:

The low/reverse clutch plate quantity is model dependent on engine size. Check the clutch plate quantity charts in
specifications for the correct clutch plate quantity. Failure to install the correct clutch plate quantity will result in

transmission failure.

NOTE:

The low/reverse clutch plates are installed in the case during the transmission assembly procedure.

1. Using the Clutch Spring Compressor, remove and discard the low/reverse clutch return spring retainer.
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2.

3. Remove the low/reverse clutch return spring.

4.  Apply a slight amount of air to the port, remove the low/reverse clutch piston from the low/reverse clutch drum.

5. Remove and discard the low/reverse outer piston O-ring seal.
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6. Remove and discard the low/reverse drum O-ring seal.

Assembly

Low/reverse piston
1. Install new low/reverse outer piston O-ring seal.

NO11 5008

2. Install new low/reverse drum O-ring seal.
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3. Lubricate the O-ring seal with clean transmission fluid. Align the alignment tab on the piston with the groove in the center
support and install the low/ reverse piston.

MO TR

4. Install the low/reverse clutch return spring.

5. Install a new low/reverse clutch return spring retainer. Align the alignment tab on the retainer with the groove in the center
support and install the low/ reverse piston return spring retainer.

6. Using the Clutch Spring Compressor, compress the low/reverse clutch return spring and install the retaining ring.

Low/reverse clutch stackup
7. NOTE:
All low/reverse clutch plates, friction and steel are of a wave-type design.
Install the D-Clutch Measurement Gauge into the case.
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8.

depth.

With the D-Clutch Measurement Gauge positioned in the case, use the Depth Micrometer to measure the case stop

Description

Reading

Meeasure the distance from the top of the upper gauge bar to the top of
the lower gauge bar, Recond they readeng as the caee messunement

Record as reading A

9. Measure the clutch pack height.

Descriptien

Place the low/reverse clutch pack on the Clutch End Play Gauge wath
the wave spring down and the pressuse plate on top. Using the Dial
Indicator Gange with Holding Fixture, place the plunger on the
pressure plate. Shde the cluich to the side so the plunger of the Daal
Indzcator is touching the gauge plate of the Cluch End Play Gauge.
Zero out the Dial Indicator Gauge
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(Continuad)

| Description

Reading

B.

Carefully lift the plunger enough to shde the clutch pack under the
plunger 1o take a readmg. Record this reading. Rotate the clutch pack
180 degrees and take a second reading. Add the first and second
readings together and divide the total by 2, Record thus reading a5 B

NODIZH2

10. Using the Depth Micrometer, measure the piston to center support shoulder height.

Description

Reading

Meauwe the piston 1o center support shoulder beight Recood thas
measurement. Rotase the center support 180 degrees and record this
meaurement. Add the first and the second meassements. then divide by
2 Record thaa as resdmp C

Wo11Tes2

11. Calculate the end clearance.

Description

Reading

Subtract B and C from A 1o determune end clearance
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Continued)
Description Reading
Total C meaurement
End clearance specification 1.0-1.6 mm (0 039-0.062 m)

Compare the end clearance to the specification. If the end clearance is out of specification, select the next thinner or thicker plate as
required and repeat Steps 10, 11 and 12.

Main Control

Material
Item Specification
MotoreraftE MERCONE LV Automatie Trasusrason Flud MERCONE LY
XT-10-QLVC (US), CXT-10-LVI2 (Canada)

Main Control Assembly

D1 1 TBES
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Item Part Number Description
1 G276 Mobded leadframe
ftem Part Number Description
2 - M control valve body (upper)
L} TE195 Maun control valve check ball (3 sequued)
4 TZA%) Mam contrel valve body separator plae
5 — M control valve body (lower)
[ —_— Mam control valve
7 THI87 Mam control filier
g TB155 Tranumsaon fwd filser
9 msl Trasmassion solenosd damper valve assembly
10 WraTEss Mamn control sssembly thon bolt — connects upper and lower half
together (19 requered)
11 WTOTES4 Mamn control svembly long bolt — connects molded leadframe 1o
maun control valve assembly (6 requared)
12 — Transemwsson shift control solenoads
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Main Control Upper Half

Description

Msan control valve sawembly (duch plae) (opper half)

Masn control valve check ball (8 requared)

Tramwnmviecn clesch DT Latch valve

Teasumvasen cluich valve sprag

Trssrigiaviatm clubch vadve sprmg plug

Traaumassson chatch valve sprng phag rrtimang chy

i | ) WA e | e ) R

Tranumaveon ¢hetch valve sprng

Traaumaveon cletch B repuluer vahe

Tranamvucn clesch valve spoag plug

Trsumaiviecs chesch vadve sprnng plug temumng chp

Description

1

Traosmmssuon clusch valve

12

Transmuvsson clatch valve sprng plug

13

Traoumswuon clotch valve spnng plug retasung clp

Transmuwsion clasch valve wprng

15

Transmescn cluich valve

16

Tramsmmvucn clusch valve sprng plug

17

TGaT

Traosmavsion clutch valve sprng plug retasmng clp
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Main Control Lower Half

@ %
®
57

ety
il
&

]
AT
e

i -
DAy
= -l
I'%"'ﬂ-'.«' =,
e

A=
i),

Mins controd valve xsembly (lower half)

Tramamusnos thuft control wolenod bold-down bracket
Trarmeruon thaft contol tolenced bold-down bracker bolt M5 x
0.50% 12 (8 requand)

Tranmssson ONOFF thft solenced

Part Number
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ltem Part Humber Description
5 — Transmsion chutch valve sprning
6 — Trapsmwssion clutch A latch vabve
7 -_ Tramemesion spring retaner plate
5 —_ Tramsmssion chutch vahve sprng
9 - Trasousswen clutch B latch valve
10 TF194 Tramsmssion sprng retamer plate
11 7G383 Transoussion Vanable Farce Solenoid (VES) (6 required)
12 —_ Transmmemon solenstd repulater valve sprng
13 — Transmission solenced pressure regulator valve
14 - Tranzousson soleooud plug
15 G007 Tramsmission valve phag retumer
16 — Trapzoussion clutch DI Latch valve
17 — Transousson clutch valve sprng
15 — Tranzmisnon solenosd plug
19 G007 Tranzoussion vahoe plug retamer
X0 — Tram=my=sion drive enabls valee
21 — Transoussion solenced valve sprnng
. - Transousson solenoid plug
i G007 Transmssion valve phag retumer
M4 — Transaussion solenosd multiplex valve
B — Transminsion solencid valve spring
% - Transoussion solenowd plug
n G007 Transmussion valve plug retaines
2% — Transzmesion chutch vahve sprng
M - Transmiission chutch A pressure regulator valve
30 — Transmisnon clutch repalator valve dlesve
3l — Tramseuasion valve retum plag
L - Tresmission vahe rerwm plag
33 G077 Transmasson valve plag rebwn chip
4 — Tramsmuesion chutch valve spring
35 — Transmissien chutch E pressure regolater valve
36 — Tramsemasion valve retum phag
7 G007 Tramsmiscion valve plug return clip
38 — Transmivsion chuteh E lutek valve
2 — Tranzmisswon cutch control valve sprnng
40 - Tramsmnsion vahoe retum phag
41 007 Transmission valee phag return chip
41 —_ Transmussion bypass clhuick control valve sprnng
43 —_— Tranumivsion bypass chatch control valve
44 — Transmussion vabve retum plag
45 G007 Transoussion vabve plag retwm clip
46 — Transmission mormal ot pressure regulator valve sprng
47 - Transmrssion man ol pressure regulater valve
5 — Transousson mamal ol pressue regulator vabve sleeve
49 G007 Transmission valve plag return clip
30 - Transoussion comverter regulator valve

Page 8-56



6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

Item Part Number Description
51 —_ Transmsssion comventer regulator valve spring
52 —_ Transpwsson valve retum plug
53 G007 Tramsousisien valve plug retarn chip
54 - Transouzaion hubs control valve
38 = Trazszuszion hube control valve spring
56 — Trassoassion valve return plag
57 007 Transouzsion valve pleg retors clip
58 W527007-5 Retaining rng
59 —_ Transmussion control mamal valve

Check Ball Location

Reverse'dnve control check ball

Shuft solenced control check ball

Intermediate clutch exhaust control check ball

Direct chatch exhaust control check ball

Low'reverse chutch exchaust control check ball

Forward clutch exhaust control check ball

Oxerdrive clatch exhaust control check ball

Reverse exbaust control check ball

Clatch exhanst valve

Converter dramn back valve

Large Blter screen

Senall filter soreen
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Shift Solenoid Location

NO11TB5D
Iem Part Humber Description
1 TG3E3 Skift Solencsd A (SSA) Farward (12,3 4) chasch, pormally low
Vanable Force Solencid (VES)
2 TG383 Skift Solenced B (S5B) Duwect (3,5 R) clutch, normally bagh VFS
L TG383 El;:&ulmndt{&ﬂlm-m:&:u&ﬁ):m narmally low
4 TG383 Line Preczae Control (LPC) normally bugh VES.
5 T383 Shift Solenoed D (35D), low'reverse/'overdrve clutch normally high
VES
& TG54 Skift Solencid E (55E), pormally off ON/'OFF solenod
7 G383 Torque Comverter Clutch (TCC) normally Jow VFS

Disassembly

NOTE:

Make an identifying mark on each solenoid and the corresponding bore for correct assembly.

NOTE:

Solenoids may visually appear the same but their designs/functions are different. Use care not to assemble the main control
assembly incorrectly. Incorrect solenoid installation results in poor transmission shift quality.

NOTE:

Note the location of the 8 check balls, 6 solenoid dampers, 2 internal valves and springs and 2 filter screens for reassembly.

Main Control Upper Half

1.

Make an identifying mark on each solenoid and the corresponding bore for correct assembly.
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2.

3. Carefully separate the molded leadframe from the main control assembly.
1. Molded leadframe
2. Main control assembly

4.

HXLRIT

5. Separate the lower half of the main control assembly from the upper half of the main control assembly.
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6. Remove and discard the main control valve body separator plate.

sl

7. Remove the solenoid dampers, check balls, converter drain back valve and filter screens from the main control
assembly. Note the location for assembly.

Solenoid dampers

Check balls

Converter drain back valve

Small filter screen

5 Large filter screen

arpwdE
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8. Remove the retaining clips, caps, valves and valve springs from each bore of the main control assembly. Note the
location and order for assembly.

HOITESS ]

9. Using clean mineral spirits, clean the upper half of the main control assembly.

Main Control Lower Half

10. Remove the 8 solenoid hold down bracket bolts and the solenoid hold down bracket.

WO 4

11. Remove the solenoids.

el
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12. Remove the retaining clips, caps, valves and valve springs from each bore of the main control assembly. Note the
location and order for assembly.

INODESSN T

13. Using clean mineral spirits, clean the lower half of the main control assembly.

Assembly
Main Control Upper Half
1. NOTE:
Many components and surfaces in the main control valve body are precision machined. Careful handling during

disassembly, cleaning, inspection and assembly prevents unnecessary damage to machined surfaces.

Install the retaining clips, caps, valves and valve spring into each bore.
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N1 TS ot

Main Control Lower Half
2. NOTE:
Many components and surfaces in the main control valve body are precision machined. Careful handling during
disassembly, cleaning, inspection and assembly prevents unnecessary damage to machined surfaces.

Install the retaining clips, caps, valves and valve spring into each bore.
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3. NOTICE:
A Variable Force Solenoid (VFS) is calibrated from the factory and are not all the same. If replacing a VFS, match
the replacement solenoid type (normally high/normally low) and the band number with the original solenoid or
harsh shifts or damage to the transmission can occur.

Inspect the solenoid screens for contamination and install new solenoids if needed. Lubricate the solenoid O-rings with
clean transmission fluid. If replacing a solenoid, use the solenoid exploded view at the beginning of this procedure to
identify what type of solenoid is being replaced. The solenoid can be a normally high VFS, normally low VFS or an
ON/OFF solenoid.

If replacing a VFS, record the band number to get the correct part number for the solenoid.

1. O-rings
2. Screens
3. Solenoid band number

LRt e

4. Install the solenoids into their correct bores as indicated during disassembly.
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5. Install the shift control solenoid hold down bracket and the 8 hold down bracket bolts.
1. Tighten to 6 Nm (53 Ib-in).

B4

6. NOTICE:
Toward the back of the upper valve body there is a hydraulic passage that is shaped as though it receives a
check ball. This passage does not require a check ball. Be sure not to mistake this hydraulic passage for a
passage that does require a check ball or damage to the transmission can occur.

Install the solenoid dampers, check balls, converter drain back valve and filter screens.

Solenoid dampers

Check balls

Converter drain back valve

Small filter screen

Large filter screen

Empty hydraulic passage (no check ball)

oukrwnpE
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Noownar

7. Align the guide pins on the molded leadframe with the holes in the main control upper valve body and install the valve
body onto the molded leadframe.

1. Molded leadframe
2. Main control upper valve body
3. Guide pins
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8. NOTICE:
If the drain back valves are not installed correctly in the separator plate, damage to the transmission can occur.

Position the new main control separator plate on the main control upper valve body.
Check the 2 drain back valves to be sure they are correctly positioned in the separator plate when the separator plate is
pressed flush against the main control upper valve body.

1. Main control separator plate
2. Drain back valves

9. Position the main control lower valve body on the 2 molded leadframe alignment studs, align the manual valve with the
Transmission Range (TR) sensor on the molded leadframe and install the main control lower valve body.

1. Main control lower valve body
2. Manual valve
3. TR sensor
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NI

10. Install the 6 long molded leadframe-to-valve body bolts hand-tight.

11. Install the 19 short main control assembly lower-to-upper valve body bolts. Tighten the bolts in the sequence shown.
e Tighten bolts 1 through 6 to 6 Nm (53 Ib-in).
e Tighten bolts 7 through 25 to 7 Nm (62 Ib-in).
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Pump Assembly
Special Tool(s)

Insmaller, Fland Prssp Seal
307.5%6

Material

MotoreraftE MERCONE LV Automabe Transmassion Fhnd
KT-10:QLVC (US), CXT-10-LV12 (Canada)

MERCONE LV
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Subassemblies
(B 1SNM(133n)
."ﬁ.‘:;f__&:‘}‘.x
N § (}‘i\'
\
e U IR
"\ k\-{ e
-7 | W .
] J)
‘_-_._\_. i
u_ﬂ_;:__f{.
LY
b=
= (5)
)
L
B
NODROSTS
tem Part Number Description
1 TAME Froet pamp od wmal
3 - Pup body (ast of TAL0)
1 TAMC Pusmp body sl
] 7A103 Prrmp plate a1ssebly
5 TAJEEA Pummp plate sisembly sasl
[ WHOTET1-5300 Puzmp plawe 31 ssmbly-to-froer pomp body bolt (11 sequered)
7 DS Chuteh supporr fimd wwal
§ T Froot pump mupport weal

Disassembly

1. Remove the front pump washer.

2. If the O-ring seal was not removed during disassembly, remove and discard the front pump O-ring seal from the pump

assembly.

Page 8-70



6R80 Automatic Transmission — Section 8 — Disassembly and Assembly of
Subassemblies

3. Remove and discard the front pump seal rings from the stator support.

4. Index-mark the pump body to the pump plate assembly.
1. Pump body
2. Pump plate assembly
3. Index mark

5. Remove the 11 pump plate assembly-to-pump body bolts.
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Subassemblies
6. Push down on the loose pump plate assembly-to-pump body bolts to remove the pump body from the pump plate
assembly and remove the 11 bolts.
7.
WO 27
8. Remove the fluid pump gears.
9. Inspect the inner and the outer pump gears for damage.
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Clean all pump components in solvent.

Dry the parts with compressed air.

Inspect the pump gears, faces, gear teeth and mating surfaces for damage or scoring.
Install a new pump as necessary.

PonE

10. Inspect the pump body and pump plate thrust surfaces for damage or scoring.
1. Pump body
2. Pump plate assembly
3. Pump gear thrust surfaces

11. Inspect the input shaft bushing for damage or scoring. If the bushing is damaged, install a new pump.
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NOAITI4

12. Inspect the torque converter hub bushing for damage or scoring. If the bushing is damaged, install a new pump.

Assembly
1. NOTE:
Prior to installation, lightly lubricate the pump gears with clean automatic transmission fluid.

Install the pump gears with the dot facing the pump plate assembly.

No126010

2. Install a new pump body outer seal.

NOLZYE0Y
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3. Align the marks made during disassembly to correctly assemble the pump. Press the pump body into the pump plate
assembly. Visually inspect the pump body-to-pump plate assembly bolt holes to be sure that the pump body and pump
plate are correctly aligned.

1. Pump body
2. Pump plate assembly
3. Pump gear thrust surfaces

4. Install the pump plate assembly-to-front pump body bolts.
e Tighten to 15 Nm (133 Ib-in).

5. NOTICE:
Make sure that the seal ends of each seal ring are hooked together or fluid leakage can occur.

Install the 2 front pump seal rings onto the stator support. Make sure the seals are fully seated in the stator support seal
grooves and the seal ends are oriented 180 degrees apart.
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6. Install the pump outer diameter front pump O-ring seal.

7. Install a new front pump seal on the Fluid Pump Seal Installer 307-556.

\

N

8.  Using the Fluid Pump Seal Installer 307-556, install the front pump seal.

9. NOTE:
Lightly lubricate the thrust washer with petroleum jelly to hold it in place during assembly.

Install the pump thrust washer.
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ASSEMBLY
Transmission
Special Tool(s)
o Dral Indscacor Gange with Holding Fornme
ﬁ"ﬁ‘ 100-002 (TOOL-4201-C)
o)
1
i o B
A
STI2M4-A
Drawbar (Hervy Duty Threaded)
204-029 (TTTF-1176)
STIM00-A
End Play Gouge, Transmission
é)é, 4 07534
< %
ST8E%-A
Handle, Torque Coaverner
307001 (TE1R-7002-C)

STIET-A

Tnsmaller, Fear Seal 454

307637
2~ mmm Seal
."':l"_ b =
"va_-\\f-;\ .
"i:_"’ :;_J:; "_I
\ )
'fp'." __-'( ."-'
==
STI8T-A
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Installer, Front Wheel Hub O Seal
205276 (TEET-1175-AH)

L~ —

= —1

\.‘_ _r"'.

pmnd,
STZ854-A

Insmaller, Fear Baaring 43
0747

Installer, Shifter Fhsd Seal
M7-559

Rear Seal Insnaller 430
307638

7439

Remover, Trmomivson Flud Poxp
307-553

307-343 (TOSP-TTO01-AHR)
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Material

Ttem Specification
Movorerady® MERCONE LV Amomare Tramrissicn Fhaid MERCONE LY
XT-10-QLNC (US); CXT-10-LVI2 (Canads)
Mocorcraft® Muls-Parpose Grease ESB-MIC93-B
XL-5
Disassembled Views

RO
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Flexplate-to-torque comvester mut (4 required)

Torgne converter
Pump assembly
Froae panyp ofl seal

Punsp body (part of TALO3)
Froot pung aoer ol seal

Part Number
HE00T50-543T

TAL03

TAME

TAME

(2]
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Item Part Number Description

7 ™I Front pump-to-case bolt (13 required)

8 TALD3 Froar pumep assembly

9 WT0T871-5300 Bolt — smaches prenp 1o pummp adaprer sssembiy (11 mequred)
10 TAME Front pungp ouwber odl seal

11 TDO1® Clutch support fhad sl

12 TL313 Froat punp support seal

13 —_— Foraasd (A) chatch assembly

14 — Forward (A) chatch rear bashing {part of TAZ60)

15 TDO14 Froat punp selectve washer

14 TAZS0 Forward (A) chach cylinder and bub suembly

17 TAHE Forward (A) chach mner pisson seal

18 TAHE Forwand (A) chach outer piston seal

1® TA262 Forwand (A) chach piston

20 TA4E0 Forward (A) chach piston retaining spring

2] TH3S0 Forward (A) chach balance pivion sssembly

y TAME Forward (A) chech balance piston cuter seal

3 TH385 Forward (A) chech balance pivton soap nogy

3 TE(SS Forward (A) chach coshion spring

25 TE314 Forwand (A) chach seeed plaves (exvemally splined) (qaxoory model

dependent)
26 TB154 Forward (A) chach fncnon plates (ermally splined) (quansicy
modds] dependent)

27 TBOSE Forward (A) chech pressure plate

2% TD4E3 Pressure plate retcuixsing mmap ring

X TDdd3 Fromt planecrry wim pear (Mo, 1)

0 TH3TS Beanag (T1)

31 —_ Froor planetary carmier assembly woap ring (pam of TASPE)
2 TA3E Froat planstary camier assembly

i3 TL339 Plate sanowiccion finsd collsctor

4 TLASS Bearing (T2)

35 — Crowrdrive (E) cluich assembly

i6 G Tirbine shaft seals (3 required)

37 TF207 Iopr whadk

38 — Fhuid diwmribazor deeve (pam of 75004)

39 — Oustput shaft taakhing (part of 77004)

+0 TASHE Orverdrive (E) chuch pston omer seal

41 TAHE Oroerdrive (E) clusch plston inner seal

42 TA2S2 Orverdrive (E) chaich pivion

43 TBOTO Ovwerdrive chuech piston spring

4 TAHE Balance piston oumer saal

45 TH380 Crowrdrioe (E) balance piston

45 712 Balace piton saap nng

47 TBH2 Overtrive (E) chutch ueel plates, (extermily splined)
48 TB1& Oroendrive (E) cluich friction plates (mternally splined)
4% TBOSS Ovendrive (E) pressome plate

20 TDaE3 Oroerdrive (E) clusch reaining ring

51 e Beanag (T3)
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Item Part Number Description

52 TF351 Intermediate () chech shaft

53 TH3TS Beanng (T4)

54 — Sun pear ashings (part of TR193) (2 required)

45 TBOST Sun pear bub and shaft sssembly

56 TF134 Direct (B) chunch b

57 w1 Direct (B) charch cvlinder retuining rng

b} D483 Drirect (B) church pressume plase recining ring

58 o Direct (E) clutch suvsersbly (cluteh )

60 TBOGE Direct (B) chunch pressuze plate

81 TBI& Drrect (B) chorch Sncnon plases (meernally splined) (quomstny modsl
dependent)

82 TE442 Drirect (B) chuzch saeal plares (emermally sphined) (quansry modal
dependent)

63 TEDSS Dizext (B) cluich cushion plate

] T Foller beanng (T5)

&5 TASTT Drirect (B) chunch pision remining ring

£5 TA2S2 Direct (B) eluteh balanss piston

67 TAME Drirect (B) church balance seal

] TB4EE Direct (B) chutch piston retum spring

& —_ Drirect (B) chuich pison

0 TANE Drrect (B) church piston outer seal

n TC090 Direct (B) chonch piston iomer seal

72 _ Drizwct (B) chuch bub boskings (part of TF283) (2 required)

73 — Creaz shalt tube sheeve (pant of TF283)

T4 TFIE3 Dizect (B) clutch cylinder

75 TDOX0 Shell cylmder seals (2 requuned)

6 TDME3 Caater suppom retwning ring

m — Intermediate (C) chzch assambly

78 TDa83 Iotermadiate (C) chech pressure plate resimny nng

™ TBOGS Ivermadhaze (C) chech pressume place

80 TBH2 Intermedhate (C) chech steel plates (externally splined) (quannty
mode] dependent)

8l TBl& Intermeciate (C) chutch ficton plates (internally splined) (quantity
mode] dependent)

82 TEO8S Imermaachate (C) chech precsurs plate spring

g3 TASTT Invermediase (C) chuch retunimes rme

B TBO43 Intermechate (C) chech nog

85 TASE0 Imtermadiate (C) chech piston spring

84 TEQDS Inrermechane (C) chech piston

B7 TF225 Intermachate (C) chech piston mner seal

] TP Intermediate () chech piston outer seal

g TE373 Baarmng (T6)

0 —_ Cenzer tha®t sheeve (part of vupport avsembly)

#1 TBI0 Ceater spport keys (2 required)

o2 TG100 Center suppon wals (4 raquired)

23 TG0E3 Censer suppon assembly

L TDH Lonw'reverse chitch piston center seal

95 D03 Low reverse clurch piston owser seal
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Item Part Humber Description

o TA262 Lowr reverse chutch piston

87 TBOTO Lo reverse chach piston retam spring

] TH318 Low reverse chutch piston retaines

&5 TD4E3 Eetminer (ranumission-1ap ring

100 TECES Cluich disc cusbocn plate

101 TBA42 Lo reverse chonch saesl plates (eocvermally splmad)
102 TBI& Lowe'mrverve chonch fricnon plates (insernally splined)
103 TBOSS Leow reverse chuch pressure place (select Git)

14 TALED Cmea-Way Chaseh (OWC)

105 TE405 Thrues gpear whim (webect 1)

106 TC041 Thrast beaning (T7)

107 TDDG3 Son gear No. 2

108 TD235 Thrust beaniny outer race

109 TD234 Poller bearng (TE)

110 TDOG3 Sum pear No. 3

1 D234 Roller bearmg (T7)

112 — Foller beanny race (T9)

113 TD00G Faar planstary carmer assmbly

114 — Fhaid collar rear planetary plate (part of TDOOS)

113 TA1S3 Ouzput shaft ring sear assembly

116 TG178 Thruss Bearing (T10)

117 —_ Output shadt bushing (part of 70860)

118 060 Crarpur shady park pear sssembly

119 THIS4 Ousput shaft retuiming ring

120 TBIE Beanzg (T11)

121 7005 Traosroysion cave assanbly (model dependent)

122 TAO1O Transmission case fhad fill plug assembly

123 TH398 Tramerission case fhed 61 plug

124 TAOLD Transmission cave fhuid fill seal

125 TADIO Transevssion ofl level inducasor

126 7034 Tranomission case vent susembly (mode! dependent)
127 TA4LS Ouzput shaft bearing sssembly (Rear Whee! Drive (RWD))
128 TA41S Cnazpur shadk beanny sssembly (Four-Whesl Deive (4WD))
12 TAAZS Washer

150 TB368 Thrust bearing (T12)

131 7030 Output sha® bearing cnap ring SWD

132 TH35T Slip plans washer

133 7052 Exrention howsing seal (RWD)

134 7052 Extenuion bousing weal (SWD)

135 7088 Cratpur shatt flange (R

136 7052 Extenuon bouuny Sangs weal

137 045 Ouzput shaft flange retaining s (RWD)

138 TE332 Miamal valve desent spring

139 WT11235-5300 Miazua] valve detent spring retumans screw and washer
140 TAZ3I2 Park paw! scnzmor rod

141 TAHI Park pawl
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Item Part Number Description

142 TDO70 Park pawe] retarn spring

143 TDOT1 Park paad shaft

1= TH39E Flugz assembly tanemanion case homing

145 G101 Pazk rod actting plae

145 W711235-5300 Park parwl abusment retainmmy screw and washer
147 WHEass-5441 Mammial conrrol bever

145 TAZS Miammal comarol bever

142 TB4SE Mamal] comarel bever shaft seal

150 403 Mammial control lever chaft

151 TAXD Miamnal comerol bever shaft spacer

152 TAlLS Mammia] valve detent lever asembly

153 TG00 Mamnal valve detent lever retuming pin

154 2N OWC bias spring

155 TH32 Theermnal bypass valve

156 TF401 Froos purp adapoer seal

157 TAI00 Main conmol assembly

158 — Main conmrol valve body atsembly (part of TAL00)
159 1240 Main control vahve body separator plate

160 —_ Lower main control valve body (part of TAL00)
181 TGI8 MMolded leadframe

1a 16274 Bulkbead connactor uise

163 —_ Tramemission fhod fleer seal (part of TAME)
1 TADE Tranemission fuid Slver

165 —_ Tramssion flusd pan magmet

186 TAlPL Tranemission flwid pan gasket

147 TAIN Tramemission flud pan

188 W00214-5437 Traneivsion fuwid pan bolt

NOTE:

Clutch plate quantity is model dependent based on engine displacement. Refer to Clutch Plate Quantity chart in the Specifications
portion of this section.

All vehicles

1.

2.

Install the park detent spring and the 2 bolts.
e  Tighten to 12 Nm (106 Ib-in).

M

Position the park pawl and spring into the case and install the park pawl pin.

Park pawl
Park pawl return spring
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. Park pawl pin

3. Install the park pawl pin bolt
e Tighten to 23 Nm (17 Ib-ft)

4. Install a new manual control level shaft seal on the Shifter Fluid Seal Installer

o

HOJEIE

5. Using the Shifter Fluid Seal Installer, install the manual control lever shaft seal.
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6. Assemble the manual control lever detent plate assembly and park pawl actuator rod.

KoM

7. Position the manual valve detent lever and park pawl actuator rod assembly in the transmission case.

8. Position the manual control lever spacer in place and slide the manual control lever shaft into the case and the manual
lever detent plate.

. Manual control lever spacer
e Manual control lever shaft
. Manual control lever detent plate
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9.  Align the roll pin hole in the manual control lever detent plate with the roll pin hole in the manual control lever shaft and
install a new roll pin using a suitable tool.

10. |Install the park rod actuating plate and the 4 bolts.
e Tighten to 12 Nm (106 Ib-in)

150
11. If removed, position a new bearing on the Needle Bearing Installer. Install the bearing with the flat bearing surface facing
down and the rounded bearing surface facing up so that when installed, the flat surface is on the snap ring side and the
rounded surface is on the transmission case side.
e Rounded bearing surface facing up
. Flat bearing surface facing down

12. Using the Needle Bearing Installer, the Drawbar and the Front Wheel Hub Oil Seal Installer, install the bearing in the
transmission case.
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13. |Install the snap ring

Rear Wheel Drive (RWD) Vehicles

14. Install the bearing on the Rear Bearing 4X2 Installer

15. Assemble the Front Wheel Hub Oil Seal Installer and the Rear Bearing 4X2 Installer on the Drawbar and install the
bearing in the transmission case.
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a4 3

16. Position the thrust bearing spacer

18. |Install the T12 thrust bearing
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All Vehicles

19. Install the T11 bearing, on the planetary ring gear and output shaft assembly.

20. Install the rear planetary ring gear and output shaft assembly

21. Install the T10 thrust bearing on the output shaft assembly.

22. |Install the T9 roller bearing race into the bottom of the carrier.
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23. Install the top T8 and the bottom T9 roller bearings onto the sun gear.

\

HOGHZHeE
24. Note: When installing the sun gear, make sure that the TAPERED EDGE is facing up toward the torque converter

housing.

Install the sun gear into the planetary assembly.

25. Note: Be sure the bearing race is installed in the sun gear.
Install the low/reverse sun gear and bearing race into the planetary carrier with the race side facing down.

e  Low/reverse sun gear
. Bearing race

MOISATT
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26. Note: Place the manual control lever in PARK when installing the rear planetary gearset to hold the rear ring gear
stationary

Install the planetary carrier

27. Note: Friction and steel plate quantity are model dependent and vary based on engine displacement. For additional
information, refer to the Clutch Plate. Quantity Chart in the Specifications portion of this section.

Soak the low/reverse clutch plates in clean automatic transmission fluid.

HODENTH

28. Install the low/reverse clutch plates, starting with the pressure plate and alternating between the friction and steel plates
and ending with the wave spring plate on the top.

29. Note: Inspect the T7 thrust bearing and selective shim for damage or scoring.

Inspect the the T7 thrust bearing and the selective shim.
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30. Note: Align the One-Way Clutch (OWC) in the transmission case so the bias spring fits into the transmission case.

Install the OWC as shown so the bias spring can be installed as shown.

31. Install the bias spring
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32. Note: Make sure that when installing the center support the feed holes on the center support are lined up with the feed
holes in the case.

Install the center support into the case.

33. Notice: Install the snap ring with the beveled surface facing up and the snap ring gap in the 3 o'clock or the 9
o'clock position.

Note: Rotate the case to a horizontal position.

Using the Retaining Ring Pliers, install the center support snap ring. Using a suitable tool, make sure the snap ring is fully
seated.

4AWD (Parking Brake Version)
34. Install the seal protector provided with the new output shaft seal on the output shaft.
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35. Slide the output shaft seal over the output shaft seal protector onto the output shaft. Remove the output shaft seal
protector.

RWD (Non-Parking Brake Version)

37. Rotate the transmission to the vertical position and install the slip plane washer.

HOTITERY

38. Position a new output shaft seal on the Rear Seal Installer 4X2.

- -1h

39. Using the Rear Seal Installer 4X2, install the output shaft seal.
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40.

RWD Vehicles
42. Install the Dial Indicator Gauge with Holding Fixture on the transmission case and position the plunger on the output shaft

flange.

HEETTE

43. Note: Loosely install the flange nut or an inaccurate reading may be recorded.

Using the Dial Indicator Gauge with Holding Fixture, lift up on the output shaft flange and record the reading. The reading

should be within 0.6-0.9mm (0.024-0.035 in).

e If the reading is not within specification, install a different (either thinner or thicker) selective shim.
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FOI O BER
44. Tighten the output shaft flange nut.

e  Tighten to 80 Nm (59 Ib-ft).

e  After installing the new output shaft flange nut, stake the slots to prevent it from coming loose.

4WD Vehicles
45. Install the Dial Indicator Gauge with Holding Fixture on the transmission case and position the plunger on the output
shatft..

46. Using the Dial Indicator Gauge with Holding Fixture, lift up on the output shaft and record the reading. The reading should
be within 0.15-0.35 mm (0.005-0.013 in).
. If the reading is not within the specification, install a different (either thinner or thicker) select fit thrust gear shim.
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All Vehicles
47. Rotate the transmission in the vertical position with the torque converter housing facing up and install the T6 bearing.

[ F L
48. Install the direct (B) clutch assembly.

49.

50. Install the forward (A)/overdrive (E) clutch assembly.
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51. Install the selective shim.

52. If the front pump was not disassembled and assembled, install a new front pump O-ring seal and lubricate it with
petroleum jelly.

53. Install a new front pump seal on the Fluid Pump Seal Installer.

\
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54. Using the Fluid Pump Seal Installer, install the front pump seal.

55. Install the Transmission Fluid Pump Remover on the front pump.

56. Lubricate the transmission case pump bore with petroleum jelly. Using the Transmission Fluid Pump Remover, position
the pump assembly in the case and rotate the pump to insert the pump splines into the front planetary sun gear. Rotate
the pump to align the pump-to-case bolts and push the pump into the case.

57. Install 13 new front pump-to-case bolts and washers. Tighten in a crisscross pattern.
e  Tighten pump fasteners with washers to 10 Nm (89 Ib-in).
e  Tighten fasteners without washers to 14 Nm (124 Ib-in).
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58. Install the Transmission End Play Gauge on the input shaft to measure the end play.
e  Tighten the wing nut.

HoaBITRE |

59. Install the Dial Indicator Gauge with Holding Fixture on the Transmission End Play Gauge.

e  Push down on the Transmission End Play Gauge and zero the Dial Indicator Gauge.

e Lift up on the Transmission End Play Gauge and record the measurement on the Dial Indicator Gauge. The
measurement should be between 0.2-0.4 mm (0.008-0.015 in). If the measurement is not within specification,
install a new selective front pump shim.

e Measure the original shim, install a thinner or a thicker shim to achieve the correct measurement.

60. Rotate the transmission in the horizontal position with the main control area facing up and install 4 new center support
feed tubes.
e  Black feed tubes

. Green feed tube
. Blue feed tube
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61. Note: Make sure the transmission fluid filter seal has been removed. If it has not, use a suitable pick and remove the seal.
Note: Add 0.118L (4 oz) of clean transmission fluid to prime the pump.

Install the front pump adapter seal and prime the fluid pump.

62. Install the thermal bypass valve into the case.

63. Align the guide pins in the alignment holes in the transmission case and position the mechatronic assembly in place.
e  Alignment holes
e  Guide pins
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64. Note: The mechatronic assembly will not lay flush on the case, this is a normal condition with the rubber feed tubes, the
bolts will pull the mechatronic assembly down.

Slightly lift the mechatronic assembly and align the manual valve in the manual valve linkage and position the mechatronic
in place.

65. Install the 11 mechatronic assembly bolts and tighten in the sequence shown.
e Tighten to 8 Nm (71lb-in)

66. With the release tab up and unlocked, push the outer shell of the bulkhead electrical connector into the transmission.
Make sure the bulkhead connector is fully seated into the molded leadframe.
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67. Press down on the tab and lock the outer shell of the bulkhead electrical connector in place. Make sure the locking tab is
securely locked.

.‘
HOOBINGS Fin - - =

68. Install a new transmission fluid filter.

69. Note: The fluid pan gasket can be reused if not damaged.

Install a new transmission fluid pan gasket if required.

70. Install the transmission fluid pan and transmission fluid pan bolts. Tighten in a crisscross pattern.
e  Tighten to 12 Nm (106 Ib-in).
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INSTALLATION

Transmission — Four Wheel Drive (with parking brake)
Special Tool(s).

Retamer, Torque Coaverter
307-346 (TITT-T902-A)

TCMA4210 - Laptop software and USB cable

Material

Item Specification

| Motoreraft® MERCONE LY Avtomanc Transmavaon Flad MERCONE LY
| XT-10-QLVC (US) CXT-10-LV12 (Canada)

Motorcrafi® Muls-Purpow Grease ESB-MIC9)-B
| XL-5

Installation
All vehicles
NOTE:
Prior to installing a new transmission or an overhauled transmission with a new main control, record the solenoid strategy
identification tag. If a new main control was installed, install the replacement solenoid body tag over the original identification tag.
For additional information, refer to Solenoid Body Strategy in this section.
1. NOTICE:
Prior to installation of the transmission, lubricate the torque converter pilot hub with multi-purpose grease or
damage to the torque converter or engine crankshaft can occur.

Lubricate the torque converter pilot hub with multi-purpose grease.
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N0 05060

2. If equipped, align the torque converter stud and flexplate hole near the paint marks at the 12 o'clock position.
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3. Install the Torque Converter Retainer.’
\ i i
) l .
A
e F
- ;: .
i ET
4. WARNING:

Always secure transmission, transfer case, and axle assemblies to their service jack. Avoid obstructions while
lowering and raising the jack. Improperly secured assemblies or contact with obstructions may cause the
assembly to fall off the jack, which could result in serious personal injury.
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NOTICE:

The torque converter housing is piloted into position by dowels in the rear of the engine block. The torque
converter must rest squarely against the flexplate. This indicates the torque converter pilot is not binding in the
engine crankshaft.

NOTE:
Make sure the transmission jack contacts the outer ribs of the transmission fluid pan.

NOTE:
If transmission was disassembled, follow the add transmission fluid to the transmission steps. If transmission is being
replaced, remove the transmission fluid fill plug and verify transmission is filled with transmission fluid.

Add transmission fluid to the transmission.

. Slightly tilt the transmission rearward.
. Remove the transmission fluid fill plug transmission fluid level indicator assembly.
. Add 11.35L (12 qt) of transmission fluid to the transmission through the transmission fluid fill hole.
. Install the transmission fluid fill plug.
o Tighten to 26 Nm (19 Ib-ft).
5. NOTICE:

The torque converter housing is piloted into position by dowels in the rear of the engine block. The torque
converter must rest squarely against the flexplate. This indicates the torque converter pilot is not binding in the
engine crankshaft.

Position and secure the transmission on the high-lift transmission jack. Raise and position the transmission into the
vehicle behind the engine.

6. Remove the Torque Converter Retainer.

NOOGEST

7. NOTICE:
Make sure the transmission wiring harness is not between the engine block and transmission prior to moving the
transmission toward the engine or damage can occur.

NOTE:
Make sure the torque converter is fully seated in the transmission before aligning the transmission to the engine.

With the transmission in a horizontal position, move it toward the engine and position it on the dowel pins.
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Vehicles equipped with a 5.0L or 6.2L engine

8. WARNING:

Always secure transmission, transfer case, and axle assemblies to their service jack. Avoid obstructions while

lowering and raising the jack. Improperly secured assemblies or contact with obstructions may cause the

assembly to fall off the jack, which could result in serious personal injury.

NOTE:
Install the top 2 transmission-to-engine bolts before installing the rest of the bolts.

NOTE:

Install the top left transmission-to-engine bolt through the fuel line bracket first, then through the transmission case.

Install 6 of the 7 transmission-to-engine bolts.
e  Tighten to 48 Nm (35 Ib-ft).

Sy == P
SN
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NOOS5131

Vehicles equipped with a 3.5L or 3.7L engine

9. NOTE:

Install the top 2 transmission-to-engine bolts through the fuel line bracket first, then through the transmission case.

Install the 10 transmission-to-engine bolts.
e  Tighten to 48 Nm (35 Ib-ft).
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RO 14018

10. Connect the wiring harness retainers to the top of the transmission.

5 \"":“ﬁ" \ R il
o\
e Eee

Vehicles equipped with a 5.0L or 6.2L engine
12. Install 4 new flexplate-to-torque converter nuts.
e Tighten to 40 Nm (30 Ib-ft).
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ACORORT -

13. Install the rubber torque converter nut access cover.

ADCELT TG

14. Install the flexplate inspection cover and the flexplate inspection cover bolts.
. Tighten to 48 Nm (35 Ib-ft).

ADICRT T3

Vehicles equipped with a 3.5L or 3.7L engine
15. Install 4 new flexplate-to-torque converter nuts.
e  Tighten to 40 Nm (30 Ib-ft).

16. Install the access cover and the 2 pin-type retainers.
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Installation

All vehicles

17.

18. Reposition the transmission fluid cooler tubes and bracket and install the transmission fluid cooler tube bracket nut.

Install the starter motor. For additional information, refer to Section 303-06.

e Tighten to 12 Nm (106 Ib-in).

NOYZY B

19. NOTE:

Inspect the case to make sure the old transmission fluid cooler tube O-rings are not stuck in the case.

Install new transmission fluid cooler tube O-rings on the transmission fluid cooler tubes.

oy
i el L
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20. NOTICE:

Install a new transmission fluid cooler tube bracket bolt.
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Install the transmission fluid cooler tubes and a new transmission fluid cooler tube bracket bolt.
e Tighten to 30 Nm (22 Ib-ft).
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21. NOTE:
The column shift is shown, the floor shift similar.

Install the selector lever cable bracket and selector lever cable bracket bolts.
e Tighten to 25 Nm (18 Ib-ft).

MOOS5 105

Vehicles equipped with a 5.0L or 6.2L engine

22. Align the transmission fluid cooler tube bracket and install the remaining transmission-to-engine bolt.
e Tighten to 48 Nm (35 Ib-ft).
- f';,-'. | -
OO0 4 f
All vehicles

23. Install the fuel line bracket and the fuel line bracket bolt.
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e  Tighten to 25 Nm (18 Ib-ft).

NI 21661

24. Position a jack stand under the transmission, and remove the high-lift transmission jack.

NOT1aEs

25. NOTE:
Do not reuse the old transfer case-to-transmission bolts.

If the transfer case was removed from the transmission during removal, install the transfer case using a high-lift
transmission jack. Install 9 new transfer case-to-transmission bolts.
e  Tighten the bolts evenly in a cross pattern to 17 Nm (150 Ib-in).

26. Connect the vent hose to the transfer case.

10-9



6R80 Automatic Transmission — Section 10 — Installation

NOOA1TERT

27.

Connect the electrical connector and attach the 2 harness retainer clips to the transfer case.

O B

35.

36.

37.

38.

Install the shift cable mounting bracket and the 2 nuts.
e  Tighten to 28 Nm (21 Ib-ft).
Connect the cable end to the shift lever.
Install the front and rear driveshafts. For additional information, refer to Section 205-01.
Install the exhaust Y-pipe. For additional information, refer to Section 309-00.
Connect the battery ground cable. For additional information, refer to Section 414-01.
Adjust the selector lever cable and install the selector lever cable end on the manual control lever. Verify the selector lever
cable is correctly adjusted.
For additional information, refer to Section 307-05.
After completing the repairs, use the scan tool to perform the Misfire Monitor Neutral Profile Correction procedure,
following the on-screen instructions.

If a new transmission or a new main control was installed, the solenoid body strategy must be updated. For additional
information, refer to Solenoid Body Strategy in this section.
If the transmission was overhauled, the adaptive drive cycle must be updated. For additional information, refer to Shift
Point Road Test in this section.
While driving the vehicle, use the scan tool to verify that the Transmission Fluid Temperature (TFT) has reached a
temperature of 91°C (195°F). This will circulate the transmission fluid through the torque converter and the transmission
fluid cooling system, eliminating any trapped air in the transmission fluid cooling system.

e With the engine idling (600-750 rpm) in PARK, verify that the TFT is between 91°C-102°C (195°F-215°F).
Remove the transmission fluid fill plug transmission fluid level indicator assembly located on the passenger side front
portion of the transmission case.
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L

NCOG0ES -

39. Separate the transmission fluid level indicator from the transmission fluid fill plug.

O~

e

NI

40. Wipe the transmission fluid level indicator clean. Reinstall the transmission fluid level indicator only back into the
transmission fluid fill plug hole to check the transmission fluid level. Repeat this until a consistent reading is established.

41. NOTE:
If the transmission fluid is not at the correct level, follow the steps for Adding Additional Transmission Fluid or Removing
Transmission Fluid. For additional information, refer to Transmission Fluid Drain and Refill in this section.

Install the transmission fluid fill plug.
e  Tighten to 35 Nm (26 Ib-ft).
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Transmission — Rear Wheel Drive (without Parking Brake)
Special Tool(s)

Retamner, Torque Converter
307- 148 (TOTT-7902-A)

ST1638-A

TCMA4210 — Laptop software and USB cable

Material

Metoreraft® MERCONS LV Avtomate Transmavison Flud MERCONE LV
XT-10-QLVC (US), CXT-10-LV 12 (Canada)

Motorcrafr® Mult- Parpose Grease ESB-MICH-B
XL-5

Installation
All vehicles

NOTE:

Prior to installing a new transmission or an overhauled transmission with a new main control, record the solenoid strategy
identification tag. If a new main control was installed, install the replacement solenoid body tag over the original identification tag.
For additional information, refer to Solenoid Body

Strategy in this section.

1. NOTICE:
Prior to installation of the transmission, lubricate the torque converter pilot hub with multi-purpose grease or
damage to the torque converter or engine crankshaft can occur.

Lubricate the torque converter pilot hub with multi-purpose grease.
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N eSS

O 604

Install the Torque Converter Retainer.

LU

WARNING:

Always secure transmission, transfer case, and axle assemblies to their service jack. Avoid obstructions while
lowering and raising the jack. Improperly secured assemblies or contact with obstructions may cause the
assembly to fall off the jack, which could result in serious personal injury.
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NOTICE:

The torque converter housing is piloted into position by dowels in the rear of the engine block. The torque
converter must rest squarely against the flexplate. This indicates the torque converter pilot is not binding in the
engine crankshaft.

NOTE:
Make sure the transmission jack contacts the outer ribs of the transmission fluid pan.

NOTE:
If transmission was disassembled, follow the add transmission fluid to the transmission steps. If transmission is being
replaced, remove the transmission fluid fill plug and verify transmission is filled with transmission fluid.

Add transmission fluid to the transmission.
e  Slightly tilt the transmission rearward.
. Remove the transmission fluid fill plug transmission fluid level indicator assembly
e  Add11.35L (12 gt) of transmission fluid to the transmission through the transmission fluid fill hole.
. Install the transmission fluid fill plug.
o  Tighten to 26 Nm (19 Ib-ft).

5. NOTICE:
The torque converter housing is piloted into position by dowels in the rear of the engine block. The torque
converter must rest squarely against the flexplate. This indicates the torque converter pilot is not binding in the
engine crankshaft.

Position and secure the transmission on the high-lift transmission jack. Raise and position the transmission into the
vehicle behind the engine.

6. Remove the Torque Converter Retainer.

Y r,

7. NOTICE:
Make sure the transmission wiring harness is not between the engine block and transmission prior to moving the
transmission toward the engine or damage can occur.

NOTE:
Make sure the torque converter is fully seated in the transmission before aligning the transmission to the engine.

With the transmission in a horizontal position, move it toward the engine and position it on the dowel pins.

Vehicles equipped with a 5.0L or 6.2L engine
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8. WARNING:

Always secure transmission, transfer case, and axle assemblies to their service jack. Avoid obstructions while

lowering and raising the jack. Improperly secured assemblies or contact with obstructions may cause the
assembly to fall off the jack, which could result in serious personal injury.

NOTE:
Install the top 2 transmission-to-engine bolts before installing the rest of the bolts.

NOTE:
Install the top left transmission-to-engine bolt through the fuel line bracket first, then through the transmission case.

Install 6 of the 7 transmission-to-engine bolts.
e  Tighten to 48 Nm (35 Ib-ft).

6,7 | N8
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Vehicles equipped with a 3.5L or 3.7L engine

9. NOTE:
Install the top 2 transmission-to-engine bolts through the fuel line bracket first, then through the transmission case.

Install the 10 transmission-to-engine bolts.
e  Tighten to 48 Nm (35 Ib-ft).
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MOt 14018

All vehicles

10. Connect the wiring harness retainers to the top of the transmission.
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11. Connect the transmission electrical connector by pushing it in and twisting the outer shell to lock it in place.

Vehicles equipped with a 5.0L or 6.2L engine
12. Install 4 new flexplate-to-torque converter nuts.
e Tighten to 40 Nm (30 Ib-ft).
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ADCEIIRT

13. Install the rubber torque converter nut access cover.

ADOATE

14. Install the flexplate inspection cover and the flexplate inspection cover bolts.
e  Tighten to 48 Nm (35 Ib-ft).

ADCRAZTS

Vehicles equipped with a 3.5L or 3.7L engine

15. |Install 4 new flexplate-to-torque converter nuts.
. Tighten to 40 Nm (30 Ib-ft).

16. Install the access cover and the 2 pin-type retainers.
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All vehicles
17. Install the starter motor. For additional information, refer to Section 303-06.

18. Reposition the transmission fluid cooler tubes and bracket and install the transmission fluid cooler tube bracket nut

e Tighten to 12 Nm (106 Ib-in).

Lo Fglh ]

19. NOTE:
Inspect the case to make sure the old transmission fluid cooler tube O-rings are not stuck in the case.

Install new transmission fluid cooler tube O-rings on the transmission fluid cooler tubes.

HOOZIE72

20. NOTICE:
Install a new transmission fluid cooler tube bracket bolt.

Install the transmission fluid cooler tubes and a new transmission fluid cooler tube bracket bolt.
e Tighten to 30 Nm (22 Ib-ft).
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— Installation

=

21. NOTE:

The column shift is shown, the floor shift similar.

Install the selector lever cable bracket and selector lever cable bracket bolts
e Tighten to 25 Nm (18 Ib-ft).

WOUES105

Vehicles equipped with a 5.0L or 6.2L engine
22, Ali

Tighten to 48 Nm (35 Ib-ft).

Align the transmission fluid cooler tube bracket and install the remaining transmission-to-engine bolt
. -

R YD)

Vehicles equipped with 3.7L engine

23. Install the transmission damper and the 2 transmission damper bolts
e Tighten to 25 Nm (18 Ib-ft).
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All vehicles
24. |Install the fuel line bracket and the fuel line bracket bolt
e Tighten to 25 Nm (18 Ib-ft).

26. Install the driveshaft. For additional information, refer to Section 205-01.

27. Install the exhaust Y-pipe. For additional information, refer to Section 309-00.
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28.

29.

Connect the battery ground cable. For additional information, refer to Section 414-01.

Adjust the selector lever cable and install the selector lever cable end on the manual control lever. Verify the selector lever
cable is correctly adjusted.
For additional information, refer to Section 307-05.

30. After completing the repairs, use the scan tool to perform the Misfire Monitor Neutral Profile Correction procedure,
following the on-screen instructions.

31. If a new transmission or a new main control was installed, the solenoid body strategy must be updated. For additional
information, refer to Solenoid Body Strategy in this section.

32. |If the transmission was overhauled, the adaptive drive cycle must be updated. For additional information, refer to Shift
Point Road Test in this section.

33. While driving the vehicle, use the scan tool to verify that the Transmission Fluid Temperature (TFT) has reached a
temperature of 91°C (195°F). This will circulate the transmission fluid through the torque converter and the transmission
fluid cooling system, eliminating any trapped air in the transmission fluid cooling system.

e With the engine idling (600-750 rpm) in PARK, verify that the TFT is between 91°C-102°C (195°F-215°F).

34. Remove the transmission fluid fill plug transmission fluid level indicator assembly located on the passenger side front
portion of the transmission case.

: g
¥ =
NGB8 - o
35. Separate the transmission fluid level indicator from the transmission fluid fill plug.
[
36. Wipe the transmission fluid level indicator clean. Reinstall the transmission fluid level indicator only back into the

transmission fluid fill plug hole to check the transmission fluid level. Repeat this until a consistent reading is established.

10-21



6R80 Automatic Transmission — Section 10 — Installation

37. NOTE:
If the transmission fluid is not at the correct level, follow the steps for Adding Additional Transmission Fluid or Removing

Transmission Fluid. For additional information, refer to Transmission Fluid Drain and Refill in this section. Install the

transmission fluid fill plug.
e  Tighten to 35 Nm (26 Ib-ft).
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EDI Ford Industrial Engine Distributor List

AUSTRALIA
10 Wilmette Place
M Val
All Marine Spares | ona V&€ 61-2-99972788
N.S.W.
Australia 2103
EUROPE
45, Rue Charles Nodier, 93310 Le{33-148-450-394 33
FRANCE Fornaut S.A. .
Pre-St.-Gervais France 148-457-504
Sauer & Sohn Sauer|Gross Zimmerner Strasse 51 D- 49-6071-206-330
GERMANY

Motive Systems

64807 Dieburg Germany

49-6071-206-219

GREAT BRITAIN

Hendy Power

School Lane Chandlers Ford
Industrial Estate,
Eastleigh, Hampshire SO53 4DG
England

44-2380-579-800
44-2380-271-471

Power Torque

Herald Way, Binly, Conventry

44-2476-635-757

Engineering Warwichshire CV3 2RQ England | 44-2476-635-878
C -
ALY T;):;rr)\?fan:\;otori Via Magellano 1, 1-20090 39-02-450-581 39
S.pA Cesano Boscone, (Milano) Italy [02-450-582(60/62)
Hout len41 MIJDRECHT
NETHERLANDS My Power Products| " -oaemoien 03-129-758-1555

Netherlands NL 364

MEXICO

Equipos y Motores
Ind.

Ave. Cuitlahuac No. 700 Col.

Popotla 11400 Mexico, D.F.

52-55-5341-9066




NORTH AMERICA - UNITED STATES

5400 C.W. Post Road

ALABAMA Engines, Inc. 1-800-562-8049
Jonesboro, AR 72401
6100S. 6th W
ALASKA Perkins Pacific S ay 877-877-3311
Ridgefield, WA 98642
th tP 143 W.R It Ph i
ARIZONA Southwest Power |5143 ooseve oenix, 602-269-3581
Products AX 85043
5400 C.W. Post Road
ARKANSA Engi Inc. 1- -562-804
SAS ngines, Inc Jonesboro, AR 72401 800-562-8049
1-559-264-1776
Powertech Engines [2933 E. Hamilton Ave.
CALIFORNIA Inc (Main Office) |Fresno, CA 93721 1-800-891-1776
’ 1-559-264-2933
Powertech Engines 1410 South Acacia Ave. 1-714-635-1774
- EINES |suite B 1-800-678-3673
' Fullerton, CA 92831 1-714-635-1771
COLORADA And'erson Industrial|5532 Center Street 407-558-8700
Engines Co. Ohmaha, NE 68106
CONNECTICUT Engine Distributors [41 P'ope Road 1-800-220-2700
Inc. Holliston, MA 01746
DELAWARE Engine Distributors [400 University Court 1-800-220-2700
Inc. Blackwood, NJ 08012
Engine Distribut 259 Ellis Rd. South
FLORIDA ngine Bistributors 15 Rd. >ou 1-800-220-2700
Inc. Jacksonville, FL 32254
Engine Distributors |2917 S. W. Second Ave. Fort] 1.-800-220-2700
Inc. Lauderdale, FL 33315
Engine Distribut 259 Ellis Rd. South
GEORGIA ngine Listributors 15 Rd. Sou 1-800-220-2700
Inc. Jacksonville, FL 32254
6100 S. 6th Way
HAWAII Perkins Pacifi 877-877-3311
eriins Faciric Ridgefield, WA 98642
6100 S. 6th Way
IDAHO Perkins Pacifi 877-877-3311
erkins Facitic Ridgefield, WA 98642
Di .
ILLINOIS lesel Power 1211 Lyon Rd 877-876-3732
Equipment Batavia, IL 60510
. 3621 West Morris St. 1-800-792-3557;
INDIANA Crosspoint . .
Indianapolis, IN 46241 317-244-7251
IOWA And‘erson Industrial|5532 Center Street 402-558-8700
Engines Co. Ohmaha, NE 68106
5400 C.W. Post Road
KENTUCKY Engines, Inc. ost noa 1-800-562-8049
Jonesboro, AR 72401
And Industrial[5532 Cent treet
KANSAS nderson Industrial (55 enter Stree 407-558-8700

Engines Co.

Ohmaha, NE 68106
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5400 C.W. Post Road

LOUISIANA Engines, Inc. 1-800-562-8049
Jonesboro, AR 72401
MAINE Engine Distributors [41 Eope Road 1-800-220-2700
Inc. Holliston, MA 01746
MARYLAND Engine Distributors [400 University Court 1-800-220-2700
Inc. Blackwood, NJ 08012
Engine Distribut 41P Road
MASSACHUSETTS ngine Distributors |42 rope Roa 1-800-220-2701
Inc. Holliston, MA 01746
1217 East Grand Ri
MICHIGAN McDonald Equip. ast wrand river 1-800-445-5273
Portland, MI 48875
Diesel P 13619 Industrial Rd.
MINNESOTA esel rower naustria 800-999-5689
Equipment Omaha, NE 68137
5400 C.W. Post Road
MISSISSIPPI Engines, Inc. ost Roa 1-800-562-8049
Jonesboro, AR 72401
Diesel P 13619 Industrial Rd.
MISSOURI esel rower naustria 800-999-5689
Equipment Omaha, NE 68137
6100S. 6th W
MONTANA Perkins Pacific S ay 877-877-3311
Ridgefield, WA 98642
NEBRASKA And‘erson Industrial|5532 Center Street 407-558-8700
Engines Co. Ohmaha, NE 68106
NEVADA Southwest Power (5143 W. Roosevelt Phoenix, 602-269-3581
Products AX 85043
NEW HAMPSHIRE Engine Distributors |41 P'ope Road 1-800-220-2700
Inc. Holliston, MA 01746
Engine Distributors {400 University Court
NEW JERSERY 1- -220-27
Inc. Blackwood, NJ 08012 800-220-2700
Engine Distributors [400 University Court
NEW YORK 1-800-220-2700
Inc. Blackwood, NJ 08012
Southwest Power (5143 W. Roosevelt Phoenix,
NEW MEXICO 602-269-3581
Products AX 85043
Diesel Power 13619 Industrial Rd.
NORTH DAKOTA 800-999-5689
Equipment Omaha, NE 68137

NORTH CAROLINA

Engine Distributors
Inc.

303 Interstate Dr.
Archdale, NC 27263

1-800-220-2700

37200 Vine St.

OHIO McDonald Equip. 1-800-589-9025
CEONEEE EGHIR Willoughby, Ohio 44094
1906 S. Great S.W. Park
OKLAHOMA M.G. Bryan rea ariway 972-623-4300
Grand Prairie, TX 75051
6100 S. 6th W
OREGON Perkins Pacific ay 877-877-3311

Ridgefield, WA 98642




NORTH AMERICA - UNITED STATES

EASTERN PENNSYLVANIA

Engine Distributors
Inc.

400 University Court
Blackwood, NJ 08012

1-800-220-2700

WESTERN PENNSYLVANIA

McDonald Equip.

37200 Vine St.
Willoughby, Ohio 44094

1-800-589-9025

RHODE ISLAND

Engine Distributors
Inc.

41 Pope Road
Holliston, MA 01746

1-800-220-2700

SOUTH CAROLINA

Engine Distributors
Inc.

259 Ellis Rd. South
Jacksonwville, FL 32254

1-800-220-2700

Diesel Power 13619 Industrial Rd.
SOUTH DAKOTA 800-999-5689
Equipment Omaha, NE 68137
5400 C.W. Post Road
TENNESSEE Engines, Inc. Ot rod 1-800-562-8049
Jonesboro, AR 72401
1906 S. Great S.W. Park
TEXAS M.G. Bryan rea arikway 972-623-4300
Grand Prairie, TX 75051
6100 S. 6th Way
UTAH Perkins Pacifi 877-877-3311
erkins Facitic Ridgefield, WA 98642
6100 S. 6th Way
WASHINGTON Perkins Pacifi 877-877-3311
erkins Faciric Ridgefield, WA 98642
Engine Distributors [400 University Court
WEST VIRGINIA 1-800-220-27
> Inc. Blackwood, NJ 08012 800-220-2700
Diesel Power 13619 Industrial Rd.
WISCONSIN 800-999-5689
Equipment Omaha, NE 68137
6100 S. 6th Way
WYOMING Perkins Pacifi 877-877-3311
erns Factlic | pidgefield, WA 98642
VERMONT Engine Distributors [400 University Court 1-800-220-2700
Inc. Blackwood, NJ 08012
VIRGINIA Engine Distributors |303 Interstate Dr. 1-800-220-2700

Inc.

Archdale, NC 27263




NORTH AMERICA - CANADA

14355 120th Ave.

ALBERTA Industrial Engi
’ naustrial thgines Edmonton, Alberta Canada, 780-484-6213
SASKATCHEWAN Ltd.
TSL 2R8
ALBERTA 8750-58th A Edmonton,AB
’ Simson Maxwell VENUE, Eamonton,ABl 1 800-374-6766
SASKATCHEWAN Canada T6E 6G6
ALBERTA 5711-80 A SE,Calgary,AB
’ Simson Maxwell vehue St,Laleary, 1-800-374-6766
SASKATCHEWAN Canada T2C 456

BRITISH COLUMBIA

Simson Maxwell

1605 Kebet Way Port C, BC
Canada V3C 5W9

1-800-374-6766

Simson Maxwell

#12-4131 Mostar Road, Nanaimo
BC, Canada V9T 5P8

1-800-374-6766

Simson Maxwell

1846 Quinn Street, Prince
George, BC Canada V2L 3H4

1-800-374-6766

MONTREAL

MARINDUSTRIAL

8550 Delmeade
Montreal, QUEBEC Canada,
HAT 1L7

514-342-2748

NEW BRUNSWICK, NOVA
SCOTIA, NEWFOUNDLAND

DAC Industrial
Engines, Inc.

10 Akerley Blvd., Unit 61
Dartmouth, NS, B3B 1J4

902-468-3765
877-468-3765

ONTARIO

MARINDUSTRIAL

2320 Bristol Circle, Unit 8
Oakville, ON L6H 5S3

1-800-866-3831




EDI Worldwide Service
Engine Distributors Inc
400 Umversity Court
Blackwood NJ 08012
Service/Warranty
1-800-220-2700
1-856-228-7298
1-856-228-5657(fax parts & service)
1-856-228-5531(fax sales)
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