VARATSG| Technical Service Information

VOLKSWAGEN "01M"
PRELIMINARY INFORMATION

The"01M" designated transaxle, shown in Figure 1, first appeared in the 1995 model year and wasused in a
widevariety of the Volkswagen car linesalong with various engine combinations, including the2.8L V6 engine,
asshowninthechart below.

The"01M" transaxleisa4 speed unit, with 4th gear being overdrive, andisequipped with aclutchinthetorque
converter. Refer tothechartin Figure 1 for theinterna componentsthat are applied in each of thefour forward
gear ranges. Noticethat it hasonly onefreewheel devicefor 1st gear.

"01M" MODEL USAGE CHART
Vehicle Years Engine Size
Cabrio | 1995-2001 | 2.0L (L4)

Beetle | 1998-2001 | 1.8L (L4), 2.0L (L4), 1.9L Diesel

Golf 1995-2001 | 1.8L (L4), 2.0L (L4), 1.9L Diesel

GTI 1999-2001 | 1.8L (L4), 2.8L (V6)

Jetta 1995-2001 | 1.8L (L4), 2.0L (L4), 1.9L Diesel, 2.8L (V6)

Passat | 1995-1997 | 2.0L (L4), 2.8L (V6)

The"01M" transaxle istotally electronic controlled and uses a Electronic Control Unit (ECU) to control shift
points, apply and release of the torque converter clutch, and line pressure control. Thisis done using seven
solenoids located on the valve body. The solenoid pattern for each gear and the description of operation is
provided for you in Figure 2. Electrical signals from various sensors provide information to the ECU about
vehicle speed, throttle position, engine coolant temperature, transaxle fluid temperature, gear range selected,
converter turbine speed, engineload and engine speed. The ECU usesthisinformation to determinethe precise
moment to upshift or downshift, apply or release the TCC and what fluid pressures are needed to apply the
components.

If for any reason the entire electronic control system of the transaxle becomes disabled, or the ECU detectsa
problem with one of the various sensors that stores a trouble code, all of the solenoids will be de-energized
(Turned OFF). This"Safety Mode" operating state of the solenoids forces the transaxle to operate in 3rd gear
when the selector lever isinthe"Drive" range. We have provided you with an internal wire schematic and case
connector pinidentificationin Figure 3, and achart in Figure 4 to check theresistance of the solenoidsand fluid
temperaturesensor. Refer to Figure5to check solenoid mechanical operation onthebench.

Figures6, 7 and 8 will provideyou with exploded viewsof thevalvebody and al val ve body componentsal ong
with the names of each valve. The names of the valves are ATSG interpretations of the valves functions, not
Volkswagens. Figure9will provideyou with thevalve body spring specificationsthat we observed inthevalve
body that was used for theillustrations, and may be different in the various models. Refer to Figures10and 11
for thecheckball locationsinthisunit and Figure 12 for air checks.
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VOLKSWAGEN "01M"

FILL WITH
VW ATF (G 052 162 A2)

L ADK
— 70
® A\Kﬁ’)]

Line Pressure

\) >

Required Fluid
Level In Pan

S
\ Pan
Oil Level
Check Plug
COMPONENT APPLICATION CHART
"K-1" | "K-2" | "K-3" | "B-1" | "B-2" | LOW | CONV

RANGE CLUT | CLUT | CLUT | BRAK | BRAK | SPRG | CLUT

Park ON
Reverse ON ON
Neutral

Dr-1st ON HOLD *x
Dr-2nd ON ON *x

Dr-3rd ON ON *x

Dr-4th ON ON *x
Man-1st ON ON

**  Converter Clutch may be on depending on throttle position and vehicle speed.
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VOLKSWAGON "01M" SOLENOID APPLY CHART

RANGE Ev-i | Ev2 | EV3 | Ev4 | EV5 | EV6 | EV-7
SELECTED (N88) | (N89) | (N9o) | (N91) | (N92) | (N93) | (N94)
PARK/NEUTRAL ON ON ON***
REVERSE ON ON** | ON***
DRIVE - 1ST ON ON* | ON** | ON***
DRIVE - 2ND ON ON ON* | ON** | ON***
DRIVE - 3RD ON* | ON** | ON*** | ON
DRIVE - 4TH ON ON ON* | ON** | ON*** | ON

DESCRIPTION OF SOLENOID OPERATION

EV-1(N88) This solenoid feeds the K-1 clutch when it is de-energized (Off), and feeds the B-1
brakewhenitisenergized (On), in Park, Neutral and 4th.

EV-2 (N89) Thissolenoidisenergizedin 2nd and 4th to applythe B-2 brake.
EV-3 (N90) Thissolenoid controlstheK-3clutch

*EV-4 (N91) This PWM solenoid applies the converter clutch when it is energized (On) and is
dependent on enginetemp, vehiclespeed and throttleposition.

**EV-5 (N92) Thissolenoid isenergized (On) during every shift, todrop line pressure, and orifices
the apply oil to each clutch pack during the shift to provide smoother shifts. After the
shiftiscompleted, the solenoid isde-energized (Off).

***EV-6 (N93) ThisPWM solenoid controlsmain line pressureanytimetheengineisrunning. This
isa Pulse Width Modulated signal that varieswith engineload and throttle position.
When the solenoidisde-energized (Off) pressuregoesto maximum.

EV-7 (N94) Thissolenoid controlsthe apply oil to the B-2 brake, to provide smoother shiftsinto
4th gear. Itwill also beenergized (On) momentarily duringthe2-3 shift.

Copyright © 2001 ATSG

Figure 2 02-01
AUTOMATIC TRANSMISSION SERVICE GROUP Page 3 of 13




TS Technical Service Information

CASE CONNECTOR PIN FUNCTIONS

Case Connector
12181101 6| 5171314] 2

View Looking I nto
Transmission

Case Connector

Transmission Fluid
Temp Sensor

Pin No. Pin Function

1 Voltage supply to Solenoids EV-1, 2, 3, 4, 5, 7 and ATF Sensor.
2 Voltage supply to Solenoid EV-6.

3 Ground signal to Solenoid EV-1.

4 Ground signal to Solenoid EV-2.

5 Ground signal to Solenoid EV-3.

6 Ground signal to Solenoid EV-4.

7 Ground signal to Solenoid EV-5.

8 Ground signal to Solenoid EV-6.

10 Ground signal to Solenoid EV-7.

12 Fluid Temp Sensor signal return (Resistor In Ribbon).
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INTERNAL COMPONENT RESISTANCE CHART

Case Connector

12| 8

10

6

517|342

View Looking I nto
Transmission
Case Connector

Transmission Fluid

Temp Sensor
Component Pin No's. |Resistance @ 20°C (72°F)
Solenoid EV-1 (N88)| 1And3 55-65 Ohms
Solenoid EV-2 (N89)| 1And4 55-65 Ohms
Solenoid EV-3 (N90)| 1And5 55-65 Ohms
Solenoid EV-4 (N91)| 1And6 4.5-5.1 Ohms
Solenoid EV-5 (N92)| 1And7 55-65 Ohms
Solenoid EV-6 (N93)| 2And 8 4.5-5.1 Ohms
Solenoid EV-7 (N94) [ 1 And 10 55-65 Ohms
TFT Sensor 1And 12 190k-200k Ohms
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EV1(N88), EV2 (N89), EV3 (N90), EV5 (N92) AND EV7 (N94)
SOLENOID CHECK AND OPERATION

SOLENOID OFF SOLENOID ON
X X SOLENOID DIAMETER
s 785"
o |- o |-l
Xf p—
FROM SOLENOID
REGULATOR VALVE
W A (1.7 -
030" ORIFICE IN
SHIFT VALVE CASTING SHIFT VALVE

WHEN THE SOLENOID IS" OFF"
ORIFICED SOLENOID REGULATOR
OIL WILL EXHAUST OUT THE END

OF THE SOLENOID

WHEN THE SOLENOID IS" ON"
ORIFICED SOLENOID REGULATOR
OIL WILL BUILD UP UNDER THE
SOLENOID STROKING THE VALVE
THAT THE SOLENOID CONTROLS

FROM SOLENOID
REGULATOR VALVE

.030" ORIFICE IN
CASTING

EV4 (N91) AND EV6 (N93)
SOLENOID CHECK AND OPERATION

WHEN THE SOLENOID IS" OFF" WHEN THE SOLENOID IS" ON"

SOLENOID OFF SOLENOID ON
SOLENOID DIAMETER
% 800" %
oo b
XT3 _J-X FroM sOLENOID - — FROM SOLENOID
4— REGULATOR VALVE 4— REGULATOR VALVE
030" OR 040" 030" OR 040"
ORIFICE IN ORIFICE IN
CASTING CASTING

ORIFICED SOLENOID REGULATOR
OIL WILL EXHAUST OUT THE SIDE
OF THE SOLENOID

ORIFICED SOLENOID REGULATOR
OIL WILL BUILD UP UNDER THE
SOLENOID STROKING THE VALVE
THAT THE SOLENOID CONTROLS
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AUDI AND VOLKSWAGEN 01M VALVE BODY

Upper valve body
Spacer Plate

Main Valve Body
Assembly

Lower valve body
Spacer Plate

Channel Plate
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AUDI AND VOLKSWAGEN 01M VALVE BODY
EXPLODED VIEW
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. MAIN VALVE BODY CASTING

. EV-7 SOLENOID (N94)

. SOLENOID RETAINING BRACKET

. SOLENOID RETAINING BRACKET BOLTS

. EV-6 SOLENOID (N93)

. MANUAL 1STLOCKING VALVE RETAINER (YELLOW)

. MANUAL 1STLOCKING VALVE SPRING (SEE SPRING SPEC)
. MANUAL 1STLOCKING VALVE

. SOLENOID REGULATOR VALVE

. SOLENOID REGUL ATOR VALVE SPRING (SEE SPRING SPEC)
. SOLENOID REGUL ATOR VALVE RETAINER

. CONVERTER REGULATOR VALVE

. CONVERTER REGULATOR VALVE SPRING (SEE SPRING SPEC)
. CONVERTER REGULATOR VALVE RETAINER

. MAIN PRESSURE REGUL ATOR VALVE RETAINER (BROWN)

. MAIN PRESSURE REG. VALVE SPRING (SEE SPRING SPEC)

. MAIN PRESSURE REG ULATOR VALVE

. BOOST PRESSURE REGULATOR VALVE

. BOOSTPRESSURE REG. VALVE SPRING (SEE SPRING SPEC)
. BOOST PRESSURE REGUL ATOR RETAINER (ADJUSTABLE)

. K-3REGULATOR VALVE RETAINING PIN

. K-3REGULATOR VALVE BORE PLUG

. K-3REGULATOR VALVE SPRING (SEE SPRING SPEC)

. K-3REGULATOR VALVE

. K-1REGULATOR VALVE

. K-1REGULATOR VALVE SPRING (SEE SPRING SPEC)

. K-1 REGULATOR VALVE RETAINER (YELLOW)

. MANUAL 1ST/K-3 LOCKOUT VALVE

. MANUAL 1ST/K-3 LOCKOUT VALVE SPRING (SEE SPRING SPEC)
. MANUAL 1ST/K-3 LOCKOUT RETAINER (YELLOW)

. MANUAL VALVE

32.
33.
. CONVERTER CLUTCH CONTROL VALVE
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
. B-2REGULATOR VALVE SPRING (SEE SPRING SPEC)
55.
56.
57.
58.
59.
60.
61.

54

CONVERTER CLUTCH APPLY VALVE SPRING (SEE SPRING SPEC)
CONVERTER CLUTCH APPLY VALVE

CONVERTER CLUTCH CONTROL VALVE SLEEVE
EV-4 SOLENOID, CONVERTER CLUTCH (N91)
EV-3 SOLENOID (N90)

K-3 SHIFT VALVE

K-3 SHIFT VALVE SPRING (SEE SPRING SPEC)

B-1 APPLY VALVE SPRING SEAT

B-1 APPLY VALVE SPRING (SEE SPRING SPEC)
B-1 APPLY VALVE

EV-5 SOLENOID (N92)

EV-1 SOLENOID (N88)

K-1/B-1 SHIFT VALVE

K-1/B-1 SHIFT VALVE SPRING (SEE SPRING SPEC)
B-2 SHIFT VALVE SPRING (SEE SPRING SPEC)

B-2 SHIFT VALVE

EV-2 SOLENOID (N89)

SOLENOID RETAINING BRACKET

SOLENOID RETAINING BRACKET BOLTS (6)

B-2 REGULATOR VALVE

B -2 REGULATOR VALVE RETAINER (BLACK)

K-1 CONTROL VALVE RETAINER (BROWN)

K-1 CONTROL VALVE SPRING (SEE SPRING SPEC)
K-1 CONTROL VALVE

2-3TIMING VALVE

2-3TIMING VALVE SPRING (SEE SPRING SPEC)
2-3TIMING VALVE RETAINER (WHITE)
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VOLKSWAGON "01M" SPRING SPECIFICATIONS
Main Valve Body

"Back Side"

" Front Side"

SPRING ILLUSTRATION NO. 7:
FREELENGTH = .728"
SPRING DIAMETER = .352"
WIRE DIAMETER =.029"

SPRING ILLUSTRATION NO. 10:

FREELENGTH =1.295"
SPRING DIAMETER = .454"
WIRE DIAMETER =.039"

SPRING ILLUSTRATION NO. 13:

FREELENGTH = 1.235"
SPRING DIAMETER = .330"
WIRE DIAMETER =.037"

SPRING ILLUSTRATION NO. 16:

FREELENGTH = 1.385"
SPRING DIAMETER = .410"
WIRE DIAMETER = .035"

SPRING ILLUSTRATION NO. 19:

FREELENGTH = 1.460"
SPRING DIAMETER = .357"
WIRE DIAMETER =.039"

SPRING ILLUSTRATION NO. 23:

FREELENGTH = 1.090"
SPRING DIAMETER = .352"
WIRE DIAMETER =.029"

SPRING ILLUSTRATION NO. 26:

FREELENGTH = 1.090"
SPRING DIAMETER = .352"
WIRE DIAMETER = .029"

SPRING ILLUSTRATION NO. 29:

FREELENGTH = .987"
SPRING DIAMETER =.280"
WIRE DIAMETER = .027"

SPRING ILLUSTRATION NO. 32:

FREELENGTH = .600"
SPRING DIAMETER =.219"
WIRE DIAMETER = .020"

SPRING ILLUSTRATION NO. 40:

FREELENGTH = .973"
SPRING DIAMETER =.280"
WIRE DIAMETER = .027"

SPRING ILLUSTRATION NO. 42:

FREELENGTH = .973"
SPRING DIAMETER = .280"
WIRE DIAMETER = .027"

SPRING ILLUSTRATION NO. 47:

FREELENGTH = .973"
SPRING DIAMETER = .280"
WIRE DIAMETER = .027"

SPRING ILLUSTRATION NO. 48:

FREELENGTH = .973"
SPRING DIAMETER = .280"
WIRE DIAMETER = .027"

SPRING ILLUSTRATION NO. 54:

FREELENGTH=1.075"
SPRING DIAMETER =.352"
WIRE DIAMETER = .029"

SPRING ILLUSTRATION NO. 57:

FREELENGTH = .968"
SPRING DIAMETER =.280"
WIRE DIAMETER = .027"

SPRING ILLUSTRATION NO. 60:

FREELENGTH = .915"
SPRING DIAMETER =.280"
WIRE DIAMETER = .027"
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CHANNEL PLATE UPPER SIDE
CHECKBALL LOCATIONS

@
@ 6mm (.236")
) @ Diameter
FREELENGTH =.276"

.1 SPRING DIAMETER =.182"
< ,1 WIRE DIAMETER = .008"
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VALVE BODY UPPER SIDE
CHECKBALL LOCATIONS

7mm (.275")
Diameter
With Retainer
@ ¢ )
6mm (.236")
Diameter
Not used in
all models

o~

6mm (.236")
Diameter
Not used in
©K. | all models
7mm (.275")
Diameter
(Some Models
Have Retainer)

NOTE: there should be only One 6mm
checkball, in onelocation or the other.

Retaining Pin
Length = 1.061"
Diameter = .085"
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CASE PASSAGES
FOR AIRCHECKS

K2

TO MAINLINE
PORT

K1
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