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The VW 09G 6-speed automatic transmission represents a significant milestone in automotive engineering, 

being the first 6-speed automatic designed for transverse engine configurations. Developed by Aisin Warner 

(where it is known as the TF-60SN), this transmission has been integrated into a vast array of Volkswagen Group

vehicles, including the Jetta, Golf, Passat, and Audi TT. Understanding the complexity of this unit requires a deep

dive into its unique gear train architecture, electronic control systems, and specific hydraulic requirements.

The Engineering Philosophy: The Lepelletier Gear Set

At the heart of the 09G transmission lies the Lepelletier gear set. Traditional automatic transmissions often require 

complex arrangements of multiple planetary gear sets to achieve six forward speeds, which typically increases the 

unit's weight and length. The Lepelletier design revolutionizes this by combining a simple planetary gear set with a 

Ravigneaux gear set.

This arrangement allows for six forward speeds and a reverse gear using only five shift elements (three clutches

and two brakes) and one freewheel (sprag). The primary advantage is the massive reduction in space and

components, making it ideal for the tight engine bays of front-wheel-drive vehicles. From a technical standpoint, the

Lepelletier system functions by varying the input speed to the rear planetary set, effectively doubling the available

ratios without the mechanical overhead of traditional designs.

Mathematical Logic of Gear Ratios

The gear ratios in the 09G are calculated based on the tooth counts of the internal sun gears and ring gears. Below

is a breakdown of the typical ratios found in the 09G/TF-60SN series:

•  1st Gear: 4.148:1

•  2nd Gear: 2.370:1

•  3rd Gear: 1.556:1

•  4th Gear: 1.155:1

•  5th Gear: 0.859:1

•  6th Gear: 0.686:1

•  Reverse: 3.394:1

The transition from 4th to 5th gear represents the move into overdrive, where the output speed exceeds the input

speed, thereby improving fuel economy and reducing engine wear during highway cruising.

The Electronic Brain: Transmission Control Module (TCM)

The 09G is an electronically controlled transmission, meaning that shift timing, line pressure, and torque converter 

lock-up are managed by the Transmission Control Module (TCM), often designated as the J217 in VW technical

literature. The TCM processes data from various sensors to determine the optimal shift map.

Critical Sensors and Their Functions



The TCM relies on a suite of sensors to monitor the transmission’s health and operational state:

•  G182 (Input Speed Sensor): Measures the speed at which the engine is spinning the input shaft. This is used 

to calculate slip across the torque converter.

•  G195 (Output Speed Sensor): Monitors the speed of the output shaft, which correlates directly to vehicle 

speed.

•  G93 (Transmission Oil Temperature Sensor): This thermistor is critical because the viscosity of ATF 

(Automatic Transmission Fluid) changes with temperature. The TCM adjusts shift pressures to compensate for 

these changes.

•  F125 (Multi-Function Switch): Communicates the gear selector position (P, R, N, D, S) to the TCM.

Hydraulic Control: The Valve Body and Solenoids

The Valve Bodyis frequently cited as the "Achilles' heel" of the 09G transmission. It serves as the hydraulic control

center, directing pressurized fluid to the appropriate clutches and brakes. The 09G utilizes eight solenoids to

manage these operations.

Solenoid Identification and Responsibility



Solenoid Designation Type Primary Function

N88 Switching (On/Off) Controls the 4th to 6th gear 
transitions and safety functions.

N89 Switching (On/Off) Manages the Torque Converter Clutch 
(TCC) and safety lockouts.

N90 Linear (PWM) Controls the K3 clutch (3rd, 5th, and 
Reverse gears).

N91 Linear (PWM) Directly controls the application of the 
Torque Converter Clutch.

N92 Linear (PWM) Controls the K1 clutch (1st, 2nd, 3rd, 
and 4th gears).

N93 Linear (PWM) Main Pressure Control Solenoid 
(EPC). Adjusts line pressure based on 
load.

N282 Linear (PWM) Controls the K2 clutch (4th, 5th, and 
6th gears).

N283 Linear (PWM) Controls the B1 brake (2nd and 6th 
gears).

The use of Pulse Width Modulation (PWM)solenoids allows for "soft-shifting." Instead of a simple on/off

engagement, the TCM can bleed pressure slowly to ensure a seamless transition between gears, significantly

enhancing passenger comfort.

Transmission Variants: 09G, 09K, and 09M

While the internal logic remains largely the same, Volkswagen produced three distinct versions of this transmission

to handle different torque loads and vehicle weights.



Model Torque Capacity Common Vehicle Applications

09G Up to 250 Nm Golf, Jetta, Beetle, Mini Cooper 
(TF-60SN)

09K Up to 400 Nm VW Transporter (T5)

09M Up to 450 Nm Passat (B6) with 3.6L V6 engines

Maintenance Best Practices: The ATF Myth

Many vehicle manufacturers originally marketed the 09G as having "Lifetime Fluid." However, field data and 

technical analysis from Aisin Warner suggest otherwise. The heat generated within the compact 09G unit causes 

thermal degradation of the ATF over time, leading to the breakdown of friction modifiers.

Fluid Requirements and Replacement Procedure

The 09G requires a specific low-viscosity synthetic fluid, meeting the VW G 055 025 A2 specification. Use of 

incorrect fluid can lead to clutch chatter and erratic solenoid behavior. The recommended service interval is every 

40,000 to 60,000 miles.

1.  Initial Drain: Drain the fluid at operating temperature (approx. 35-45°C).

2.  Filter Replacement: Remove the oil pan to replace the internal screen filter. Always inspect the magnets for 

excessive metallic debris.

3.  Refill: Use a bottom-fill pump tool. Because the 09G does not have a dipstick, the level is set via a standpipe 

(overflow tube) in the drain hole.

4.  Level Setting: With the engine running and the fluid at exactly 40°C, the fluid should just slightly drip from the 

standpipe. If it pours out, it is overfilled; if nothing comes out, it is underfilled.

Common Failure Modes and Troubleshooting

Technicians often encounter a set of recurring issues with the 09G platform. Understanding these is vital for cost-

effective repair.

1. Harsh Shifting and "Bumping" When Hot

This is the most common complaint. As the transmission reaches operating temperature, the solenoid bushings in

the valve body expand. If the ATF is dirty, contaminants can cause the solenoids to stick. This usually manifests as

a harsh 2-3 upshift or a violent downshift when coming to a stop.

2. 4th Gear Flare

A "flare" is an uncommanded increase in engine RPM during a shift. This typically indicates a pressure drop in the

K2 clutch circuit. While sometimes a software update can fix this, it often requires a valve body rebuild or

replacement.

3. TCC Slip (P0741 Code)

The Torque Converter Clutch (TCC)slip code often points to a worn N91 solenoid or a physical failure of the

friction lining inside the torque converter. If left unaddressed, this creates excessive heat, which can ultimately

destroy the entire transmission.



Rebuild Considerations and Component Inspection

When a full rebuild is required, technical precision is paramount. The 09G is sensitive to internal clearances. Key

areas of focus include:

•  Bushing Wear: The sun gear bushings are prone to premature wear, leading to pressure loss.

•  Piston Seals: The rubber molded pistons for the K1 and K2 clutches can harden over time, preventing full 

engagement.

•  End Play: Excessive axial end play can cause internal components to misalign, leading to catastrophic gear 

train failure.

Step-by-Step Inspection Checklist

•  Check the K1 clutch drum for grooving where the sealing rings ride.

•  Inspect the planetary gear carriers for any play in the pinion shafts.

•  Verify that the one-way clutch (F1) holds in one direction and freewheels in the other without binding.

•  Test all solenoids for electrical resistance (typically 5-6 ohms for linear solenoids).

Diagnostic Integration with VCDS/VAG-COM

Modern diagnostics for the 09G must involve a scan tool capable of reading Measuring Value Blocks (MVBs). By

monitoring MVB Group 006, a technician can see the exact transmission fluid temperature. Group 002 shows the

current gear and solenoid state. This real-time data is essential for determining if a problem is electrical (TCM/

Solenoid) or mechanical (Clutch/Brake).

The Future of the 09G Platform

While newer vehicles have shifted toward DSG (Dual Clutch)or 8-speed automatic transmissions, the 09G

remains a massive part of the global car parc. For the independent shop or the DIY enthusiast, mastering the

nuances of the 09G is highly rewarding. The shift from "unit replacement" to "component repair" (such as solenoid-

only replacement) has made keeping these vehicles on the road much more affordable.

Ultimately, the longevity of the 09G 6-speed automatic transmission depends on three factors: temperature 

management, fluid cleanliness, and timely valve body maintenance. By adhering to a strict 50,000-mile service

interval and using high-quality synthetic ATF, owners can expect these units to last well beyond 200,000 miles. The

09G is a testament to how complex mechanical systems can be made compact and efficient, provided the

technician understands the delicate balance between the hydraulic, electronic, and mechanical systems at play.
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