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            36 GEARS April 2008 recently began seeing a new 6- speed automatic transmission in some Beetle and Passat vehicles. Built by Aisan, this trans- mission uses the Leppeletier planetary design. All shift timing and feel is controlled by a separate transmission computer. The transmission model is identified as the 09G or 09M. In this issue of GEARS, we’re going to introduce this unit; in later articles we’ll discuss the internal assemblies. We’ll start with an overall look at the unit. Later we’ll dig into the mechani- cal and hydraulic operation. We’ll fol- low that with a look at the clutches and solenoids, and finally we’ll see if you have what it takes to diagnose, service, and rebuild or repair these units. Externally the unit looks like a typical automatic transaxle (Figure 1). There’s a large pan at the bottom, and VW’s familiar transmission-mounted heat exchanger is mounted on top. For now, the case may be marked with either 09G or 09M. All gear selections are computer controlled. Some models have Tiptronic controls on the steering wheel. The 09M unit is currently installed in Passat vehicles with high output engines. In keeping with the Lepelletier design, the transmission uses one sim- ple planetary and one Ravigneaux plan- etary (Figure 2). To provide six speeds forward and one reverse, the transmis- sion uses five clutch assemblies and one sprag. The input shaft is attached to the internal gear of the front planetary. The output is connected the internal gear of the Ravigneaux planetary assembly. Figure 3 is a clutch application chart for this unit. Let’s look at some of the gear combina- tions and see what’s engaged: For reverse, the K3 applies and rotates the internal ring (H1) and planet (P1) together. Since the sun gear (S1) is held, this rotates the planet carrier (PT1) and sun gear (S2) of the rear planet assembly. Now fol- low this: The B2 clutch is applied, holding the rear planet carrier (PT2). As the (S2) sun gear turns, it rotates the long planet gears (P2) of the rear planet assembly. In turn, the ring gear (H2) is forced to turn backward; this drives the output shaft in reverse. (Figure 4) For first gear, the K1 clutch is applied and the sprag is locked. This holds the rear plan- etary output gear (PT1), which transfers torque from the internal gear of the rear planet. Since the K1 clutch is applying engine torque to the sun gear (S3) of the rear planet, the output gear rotates at a 4.148:1 ratio. (Figure 5) There’s no engine braking in the normal drive range with the K1 clutch by David Skora by David Skora Figure 2 Figure 1 
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36 GEARS April 2008
 recently began
 seeing a new 6-
 speed automatic
 transmission in some Beetle and Passat
 vehicles. Built by Aisan, this trans-
 mission uses the Leppeletier planetary
 design. All shift timing and feel is
 controlled by a separate transmission
 computer. The transmission model is
 identified as the 09G or 09M.
 In this issue of GEARS, we’re going
 to introduce this unit; in later articles
 we’ll discuss the internal assemblies.
 We’ll start with an overall look at the
 unit. Later we’ll dig into the mechani-
 cal and hydraulic operation. We’ll fol-
 low that with a look at the clutches and
 solenoids, and finally we’ll see if you
 have what it takes to diagnose, service,
 and rebuild or repair these units.
 Externally the unit looks like a
 typical automatic transaxle (Figure 1).
 There’s a large pan at the bottom, and
 VW’s familiar transmission-mounted
 heat exchanger is mounted on top. For
 now, the case may be marked with
 either 09G or 09M.
 All gear selections are computer
 controlled. Some models have Tiptronic
 controls on the steering wheel. The
 09M unit is currently installed in Passat
 vehicles with high output engines.
 In keeping with the Lepelletier
 design, the transmission uses one sim-
 ple planetary and one Ravigneaux plan-
 etary (Figure 2). To provide six speeds
 forward and one reverse, the transmis-
 sion uses five clutch assemblies and one
 sprag. The input shaft is attached to the
 internal gear of the front planetary. The
 output is connected the internal gear of
 the Ravigneaux planetary assembly.
 Figure 3 is a clutch application
 chart for this unit.
 Let’s look at
 some of
 the gear
 combina-
 tions and
 see what’s
 engaged:
 For reverse, the K3
 applies and rotates the internal ring
 (H1) and planet (P1) together. Since the
 sun gear (S1) is held, this rotates the
 planet carrier (PT1) and sun gear (S2)
 of the rear planet assembly.
 Now fol-
 low this: The B2
 clutch is applied,
 holding the rear
 planet carrier
 (PT2). As the (S2)
 sun gear turns, it
 rotates the long
 planet gears (P2)
 of the rear planet
 assembly. In turn,
 the ring gear (H2)
 is forced to turn
 backward; this
 drives the output
 shaft in reverse.
 (Figure 4)
 For first gear,
 the K1 clutch is
 applied and the
 sprag is locked.
 This holds
 the rear plan-
 etary output gear
 (PT1), which transfers torque
 from the internal gear of the
 rear planet. Since the K1 clutch is
 applying engine torque to the sun gear
 (S3) of the rear planet, the output gear
 rotates at a 4.148:1 ratio. (Figure 5)
 There’s no engine braking in the
 normal drive range with the K1 clutch
 by David Skoraby David Skora
 Figure 2
 Figure 1
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GEARS April 2008 37
 and sprag applied. To get engine brak-
 ing in first gear, you must select Manual
 Low. This applies the B2 clutch, which
 locks the rear planetary carrier and
 overrides the sprag.
 To shift to second gear, the B1
 clutch is applied. This holds the large
 sun gear (S2) of the rear planet. The
 sun gear now transfers engine torque
 via the short and long planetary gear-
 sets (P2–P3) to the output gear (H2) at
 a 2.370:1 ratio. (Figure 6)
 Third gear is created by applying
 the K1 and K3 clutches. These two
 clutches lock the turbine shaft and both
 sun gears (S2-S3) of the rear planet
 assembly together. This forces both of
 the rear planetary assemblies to lock
 and drive the output ring gear at a ratio
 of 1.556:1. (Figure 7)
 Figure 3
 Figure 4
 Figure 5 Figure 6
 * The "engine brake"
 The braking force of the "shifted" engine can
 be used in particular driving situations such
 as steep inclines by engaging 1st gear in
 Tiptronic mode. The multi-disc brake B2 is
 closed in 1st gear only in Tiptronic mode.
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38 GEARS April 2008
 Sixth speed made by applying the
 K2 and B1 clutches. The B1 holds the
 front sun gear (S2) of the rear planet
 assembly. The K2 clutch locks the
 rotating turbine shaft to the planetary
 carriers (PT1-PT2) of the rear planet.
 The carrier then overdrives the output
 gear with a ratio of 0.686:1. (Figure 8)
 The transmission control module
 (TCM) is located inside left fender
 panel. The TCM is networked to the
 CAN data bus. This allows the TCM
 to select the best gear based on inputs
 from the ECM, ABS, gear selector,
 vehicle electrical system control mod-
 ule, and steering wheel module (if
 equipped with steering wheel shift con-
 trols).
 With these controls, the TCM can
 actuate all the solenoids, which applies
 the correct clutches. When the driver or
 an onboard module signals a sufficient
 change in the vehicle’s operation, the
 TCM will shift to another gear range.
 A gear-driven oil pump provides
 all fluid pressure to operate the hydrau-
 lic solenoids (Figure 9), applying the
 clutches and cooling. In failsafe, the
 Figure 7 Figure 8
 Figure 9
 Introduction to Another 6-Speed Volkswagen!
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 transmission will operate in 3rd gear
 only.
 A drain and fluid level plug is pro-
 vided at the bottom of the transmission
 case. Above the fluid level plug is an oil
 level tube similar to the 4-speed 01M
 units. The manufacturer recommends
 that the fluid level be checked with
 the transmission in park, engine idling,
 and the transmission fluid temperature
 between 95º–130ºF.
 The correct fluid is G052 182. A
 complete fill is about 7L. Draining and
 refilling is about 5L.
 At this time, the only part
 available from the manufacturer
 is a complete valve body assembly.
 (See Chart 1)
 This preliminary information
 should help you understand the basic
 operation of the 09G/09M transmission.
 To diagnose these systems, you’ll need
 the most current software for your scan
 tool, preferably a VAG type, and CAN-
 compatible equipment to troubleshoot
 all the systems and isolate problems
 from other computers that interact with
 the TCM. Look for more information as
 it becomes available.
 Shift Solenoids Controls Solenoid Type
 1 (N88) NC On for 4th–6th gears On/Off
 2 (N89) NC On for TCC and B1 in Low On/Off
 3 (N90) NC Regulates K1 Pressure Modulating
 4 (N91) NO Regulates TCC Pressure Modulating
 5 (N92) NC Regulates K3 Pressure Modulating
 6 (N93) NC Regulates Mainline Modulating
 9 (N282) NC Regulates K2 Pressure Modulating
 10 (N283) NC Regulates B1 Pressure Modulating
 Chart 1
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8 GEARS July 2008
 A Look Inside the 6-Speed Volkswagen Automatic; Part 2
 by David Skoraby David Skorabby Daaviiid S Skkorarara
 In the last issue of GEARS we went
 over the theory of VW’s 09G and
 09M 6-speed automatic transmis-
 sion. In this issue, we’ll take one apart,
 and see what really makes this unit
 work.
 Start by removing the external sen-
 sors, switches and oil cooler. Since this
 is probably your first time with one of
 these units, mark the wiring connec-
 tors and solenoids before removing the
 valve body. That way you’ll be sure to
 get it back together properly.
 After splitting the case, all you’ll
 see is part of the differential and the
 front of the pump assembly; the rest of
 the transmission is still mounted inside
 the main part of the case. The only way
 to reach any of the internal components
 is by first removing the pump. As soon
 as you have the pump removed, notice
 that the stator is splined to the sun gear
 in the front planetary. This is typical
 for units with the Leppeletier planetary
 design.
 Right behind the pump is the front
 planetary and three sets of clutches.
 The K3 is on top; it’s applied in 3rd,
 5th and Reverse (Figure 1). The next
 clutch is the K1, which is applied in 1st
 through 4th. The third clutch is the B1;
 it’s on for 2nd and 6th gears. Some of
 these clutches — including the drums,
 B1 return spring cage, and planetary
 — must be tilted to work them free of
 Figure 1
 Figure 2
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 the differential gear.
 The B1 clutch drum is secured to
 the center support: Instead of splining
 it to the case, they used a simple snap
 ring to lock several tabs down into
 detents machined into the sprag sup-
 port. After removing the snap ring, tilt
 the B1 clutch assembly and take it out.
 Now you can remove the differential
 and intermediate (transfer) gears.
 With the B1 support shell removed,
 bend back the locking tabs on the bolts
 that hold the center support in the case.
 Pry up on the center support until you
 can grab onto it. The sprag and center
 support will come out together.
 Next, reach in and pull out the
 Ravigneaux planetary assembly.
 Typically the sun gear will stay behind;
 you’ll see it sitting on the K2 drum.
 Grab the output shaft and remove the
 K2 clutch drum assembly with sun
 gear. The K2 clutch is applied for 4th
 through 6th gear.
 The only clutch left is the B2,
 which applies for reverse and engine
 braking in manual 1. The apply piston
 Figure 3
 Figure 4
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 A Look Inside the 6-Speed Volkswagen Automatic; Part 2
 Figure 5
 for the B2 clutch is the last piece you
 can remove, by carefully applying air
 pressure from the valve body side of
 the case.
 Look over the clutches assemblies
 and planetaries. All clutch packs appear
 very common. The exploded views of
 the clutches and gear assemblies might
 help you put one back together if you
 get a “transmission in a box” (Figures
 2 to 5).
 Here are the most productive steps
 for reassembling the unit.
 • Install the B2 piston and return
 spring assembly into the case.
 • Install the B2 clutches and the
 K2 clutch-and-drum assembly
 (Figure 6).
 • Install the sun gear shaft (not
 shown).
 • Install the Ravigneaux plan-
 etary assembly without the
 sprag. Rocking the assembly
 should help align all the fric-
 tion plates.
 • Install L/R sprag with the
 plastic washer with double
 rows of grooves facing up
 (Figure 7).
 Figure 6
 Figure 7
 Install the B2 clutches
 and the K2 clutch-and-
 drum assembly
 (Figure 6).
 Install L/R sprag with
 the plastic washer with
 double rows of grooves
 facing up (Figure 7).
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 A Look Inside the 6-Speed Volkswagen Automatic; Part 2
 IMPORTANT: The planet must
 rotate counterclockwise when
 installed.
 • Install the center support and
 tighten the bolts (Figure 8 and
 9).
 • Install the intermediate (trans-
 fer) gear and differential as an
 assembly into case followed
 by the B1 clutch with drum
 onto sprag support and secure
 it with the snap ring (Figure
 10).
 • Install the K1 clutches and
 steels plus the cushion dish
 plate (facing down) on top of
 the clutch stack (Figure 11).
 Install the intermediate
 (transfer) gear and
 differential as an
 assembly into case
 followed by the B1
 clutch with drum
 onto sprag support
 and secure it with the
 snap ring.
 Figure 10
 Figure 8 Figure 9
 Figure 11
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 A Look Inside the 6-Speed Volkswagen Automatic; Part 2
 • Install the drive hub.
 • Install the K3 clutch pack,
 which consist of 5 frictions
 and 5 steels.
 • Rock the front planetary
 assembly to install it into the
 clutch packs until there’s no
 more play (Figure 12).
 • Install the B1 apply/return
 spring assembly (Figure 13).
 • Install the pump assembly
 (Figure 14).
 • Air-check the clutches (Figure
 15).
 These are measured specifications,
 and may not be the actual OEM recom-
 mended values.
 After you have all the clutches
 installed, perform an air check to make
 sure all clutches are sealed properly.
 That’s all there is to it; not a par-
 ticularly difficult transmission, once
 you become familiar with its inner
 workings. Special thanks to Whatever
 It Takes for supplying the 09G trans-
 mission used to research and take the
 pictures for this article.
 Clutch Friction/Steel Inches mm
 K1 5/5 0.050 1.27
 K2 3/3 0.020 0.50
 K3 3/3 0.015-0.018 0.38-0.45
 B1 4/4 Plus cushion 0.020 0.50
 B2 6/6 0.070 1.77
 Input Shaft Endplay 0.003-0.010 0.08-0.25
 Figure 12
 Figure 14
 Figure 13
 Figure 15
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 Looking inside the Volkswagen 09G 6-Speed; Part 3
 In past issues we looked at the
 design and operation of the VW
 6-speed transmission. We covered
 the theory and operation of the sole-
 noids, the computer, and the clutches
 used to create six forward speeds and
 one reverse.
 We also looked inside the unit: We
 took the geartrain and clutch assem-
 blies apart, identified them, and put
 them back together. This time we’ll
 focus on the areas that control the
 clutches, including the solenoids and
 valve body.
 First let’s make sure we have a
 decent set of clutches for the valve
 body and solenoids to control. The unit
 has several taps to check pressures. The
 tap under the inhibitor switch is the K1
 clutch; the one under the oil fill tube
 is the B1 clutch (figure 1). There are
 several more taps on the back side, but
 the two most important ones are the K2
 and B2 clutches (figure 2).
 Typical clutch pressure in forward
 range at idle is 28-90 and 125-199 PSI
 at WOT. Reverse pressure at the B2 or
 K3 clutch tap should be 57-115 at idle
 and 150-270 PSI WOT. In manual low,
 the B2 clutch pressure should be 85-
 115 at idle and 140-199 PSI at WOT.
 These pressure readings are based on
 the computer reacting to the load condi-
 tions of the vehicle. Pressures may vary
 depending on the adaptive strategies
 and the particular load at that the time
 of testing.
 The next clutch test is to remove
 the valve body and air check the clutch-
 es. To do that you’ll need to remove a
 lot of wiring. Figure 3 shows the wiring
 connectors, brackets and sensor posi-
 tions for when you’re ready to put it
 back together.
 With the valve body removed, use
 figure 4 as a guide for air checking the
 clutches through the case feed holes.
 These clutches must all air check really
 well, or no amount of repair to the
 valve body or solenoids is going to get
 the car out the door.
 If you find a leaking clutch, you’ll
 need to go inside and check the sealing
 Looking inside the Volkswagen 09G 6-Speed; PART 3
 by David Skora
 Figure 1: B1 & K1 Pressure Taps
 Figure 2: B2 & K2 Pressure Taps
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GEARS August 2008 31
 rings, supports, molded pistons and
 drums. This unit is actually very simple:
 As we saw in the last issue of GEARS,
 there are only five clutch packs, and no
 hidden clips or bolts to mess with you.
 SolenoidsThis unit has several solenoids to
 control the shifts, clutch apply, line
 pressure and TCC. Before you remove
 the solenoids, mark them or take a
 picture with the part number visible.
 The only solenoids that work the same
 way are 88 and 89. Both of these are
 simple on-off solenoids. The other six
 solenoids are modulating solenoids.
 These are linear solenoids and they
 Figure 3: Solenoid Wiring & Locations
 Figure 4: Case Passage Check Ports
 AXILINE 84000 E — for manual-shift, light and heavy-duty truck transmissions.
 AXILINE 87000 E — economical, upgradable and performance-proven.
 AXILINE 97000 E — “The Classic”.
 Easily convertible between front- and rear wheel transmissions.
 ALSO AVAILABLE, TRANSDYNO SF-66K — Modular. Scalable. Capable of
 testing nearly any hydraulic and electronic shifted transmission,
 foreign and domestic in front-wheel-, rear-wheel- or all-wheel drive.
 AXILINE 84000 E AXILINE 87000 E AXILINE 97000 E
 REDUCE COMEBACKS!
 Starting up? Adding on? Upgrading to handle the latest technologies? Simply stated, SuperFlow offers you the greatest selection
 and the best pricing in the industry with MORE models, MORE configurations, MORE options and MORE competitive prices. And
 that’s why SuperFlow sells MORE transmission dynos than anyone else …
 for virtually every automotive transmission in the world.
 And take your transmission repair work to the next level.
 www.superflow.com
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 Looking inside the Volkswagen 09G 6-Speed; Part 3
 aren’t all the same. Installing them in
 the wrong location can cause shifting
 or pressure problems. As an example,
 the EPC solenoid 93 is normally open;
 it provides maximum oil flow when it’s
 off. The other solenoids are normally
 closed; they provide minimum or no oil
 when turned off. Remember that each
 solenoid has a unique pressure curve,
 so make sure you reinstall them in their
 original locations.
 Internal Valve BodyThe valve body is the last thing on
 the agenda… and the item that’s over-
 looked most often. When disassembling
 the valve bodies (figures 5-16), there
 are small pins that will fall out without
 Figure 5: Upper Valve Body, Valves & Solenoids
 The valve body is the last thing on the agenda... and
 the item that’s overlooked most
 often. When disas-sembling the valve
 bodies (figures 5-16), there are small
 pins that will fall out without you noticing, so pay
 close attention to where they belong.
 Figure 6: Upper Valve Body Relief Valves & Springs
 Figure 7: Main Accumulator Body Relief Valves & Springs Figure 8: Auxiliary Accumulator Body Relief Valves & Springs
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 Looking inside the Volkswagen 09G 6-Speed; Part 3
 you noticing, so pay close attention to where they belong.
 Notice the locations of the checkballs and relief valve,
 and pay attention to when to insert the main pressure regula-
 tor retainer pin. Our example was in the middle of the 5 steps
 (figure 12).
 Figure 9: Main Valve Body Relief Valves & Springs
 Figure 12: Upper (Bottom) Valve Body Valves Springs
 Figure 11: Upper (Top) Valve Body Shift Valves & Springs
 Figure 10: Main Valve Body Shift Valves & Springs
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 Looking inside the Volkswagen 09G 6-Speed; Part 3
 There are no factory exploded
 views of the valve body. We labeled
 the valves that are most likely to create
 pressure problems, erratic shifting, and
 TCC problems. For now, no hard parts
 are available: The aftermarket is work-
 ing on an overhaul kit, but they haven’t
 issued a release date for it yet.
 Bottom line, this transmission is
 an easy unit to overhaul, as long as you
 use care with the solenoids and wiring.
 Even if you only work on domestic
 cars, don’t assume you’ll never see this
 transmission… because, with the new
 trend in the transmission world…these
 units will be used in other manufactur-
 ers’ vehicles.
 Figure 13: Main Accumulator Body Valves & Springs
 Figure 14: Auxiliary Accumulator Body Valves & Springs
 Figure 15: Auxiliary Accumulator Body Accumulator Figure 16: Main Accumulator Body Accumulator Springs
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