
BMW  ZF-5HP-19FL
PRELIMINARY INFORMATION

FOUND IN:

BMW 97-Current, 3 Series E46, 5 Series E39, 7 Series E38.
Audi 95-Current, A4, A8,
Audi 97-Current, A6,
Porsche Boxter 1996-1997
VW Passat 96-Current

This transmission is manufactured in Germany by ZF and carries the designation ZF-5HP-19..

The ZF-5HP-19 Series is an electronically controlled, five speed automatic transmission with a lock-up 
clutch type torque converter.  Two planetary gear sets, one Ravingneaux gear set and one standard 
planetary gear set on the output side, four rotating multiple disc clutches, three multiple disc brake 
clutches, and one sprag clutch (Freewheel) are used to provide the five forward speeds and reverse.

Figure 1
00-39

Page 1 of 20

Technical Service Information

AUTOMATIC TRANSMISSION SERVICE GROUP

Copyright © 2000 ATSG

BACKBACK



Refer to Figure 2 for Clutch and Band Application Chart.

Refer to Figure 3 and 4 for Manual Shift Lever Operation, and Failsafe Operation.

Refer to Figures 5, 6, and 7 for Solenoid identification and both MV Solenoid Operation and EDS 
Solenoid Operation and Tests.

Refer to Figure 8 for wiring harness identification, internal wiring schematic, and transmission case 
connector pin identification and functions.

Refer to Figure 9 for Shift Solenoid Application chart.  Notice that EDS 1 Solenoid is used for line 
pressure control, and MV-4 is used for converter clutch.

Refer to Figure 10 for internal components resistance chart, with the pins identified for both the 
transmission case connector and the Electronic Control Unit.

Refer to Figure 11 for Upper Front Valve Body exploded view and identification of valves.

Refer to Figure 12 for Upper Rear Valve Body exploded view and identification of valves.

Refer to Figure 13 for Lower Front Valve Body exploded view and identification of valves.

Refer to Figure 14 for Lower Rear Valve Body exploded view and identification of valves.

Refer to Figure 15 for Channel Plate exploded view and turbine speed sensor location on the channel 
plate.

Refer to Figures 16, 17, and 18 for valve body retainer locations in the various valve bodies.

Refer to Figure 19 for the locations of the orifices, checkballs, screens, and the check valves and 
springs that are located in the channel plate.
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Figure 2
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= Parking Pawl Engaged

= Reverse Gear

= Neutral

= Automatic Shifts 1st thru 5th Gears

= Automatic Shifts 1st thru 4th Gears.
   5th Gear is locked out.

= Automatic Shifts 1st thru 3rd Gears.
   4th and 5th Gear is locked out.

= Automatic Shifts 1st thru 2nd Gears.
   3rd, 4th and 5th Gear is locked out.

Note: 1st gear, which has an engine braking effect, is selected electronically,
          dependent on being in Manual Position 2 and at a suitable road speed.

ONE-TOUCH CONTROL VERSIONS
  Standard versions have a shift quadrant using only the left gate as shown above.  The versions that are 
equipped with One-Touch Control, supplied as an option and model dependent, have a two section shift 
quadrant, also shown above.  Positions P, R, N, D, 4, 3, 2, can be selected in the left-hand gate and all shifts 
are automatic depending on which selection was made.  When the selector lever is placed in the right-hand 
gate, the transmission can be up-shifted manually, by tapping the lever in the direction of the "Plus" 
symbol, or down-shifted manually by tapping the lever in the direction of the "Minus" symbol.  The 
seperate program switch is no longer needed, as functions A and B have replaced it.

Standard
Versions

One Touch Control
Versions

"A"   Left-Hand Gate = DSP (Dynamic Shift Program)

  With the selector lever in the left-hand gate, the Dynamic Shift Program (DSP) looks at the speed of 
accelerator pedal movement, engine speed, vehicle acceleration via output speed and other important 
parameters in the control unit.
  The Electronic Control Unit (ECU) includes modules which will automatically modify the 
transmissions shift characteristics according to the driving style and the road conditions.  These modules 
effectively replace the program switch.

  If the engine temperature is below approximately 40°C (104°F) when it is started, the ECU control 
system enters a special warm-up program in order to shorten the catalytic converter's warming-up phase.  
This warm-up program is terminated after approximately 2 minutes of operation.

Continued on next Page

SHIFT QUADRANT

Figure 3
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"B"   Right-Hand Gate = Manual Shift Program

FAILSAFE OPERATION

Selector Lever Position               P R N D 4 3 2
Actual Gear Obtained                 P R N 4 4 4 4

"A"   Left-Hand Gate = DSP (Dynamic Shift Program) (Cont'd)

  If the speed of the accelerator pedal movement is greatly varied, the shift points are modified for 
maximum fuel economy, or a more sporting driving style accordingly.  There are three shift patterns for 
this purpose.

  When the vehicle is started cold, it moves off in shift pattern number one, provided that the transmission 
temperature is above 40°C (104°F).  This shift pattern places the emphasis on maximum fuel economy.  
If a more enthusiastic driving style is required, detected by the accelerator opening and closing more 
rapidly, the ECU switches between the shift patterns and adopting shift pattern three where necessary.
  If a calmer driving style is resumed, the ECU returns to the lower shift pattern, and will once again place 
the emphasis on fuel consumption.

  When the selector lever is moved to the right-hand gate, the current gear is retained, and the 
transmission can be shifted to a lower or higher gear using the one-touch function.
  There are engine speed limits for each gear, as in the transmission can only be shifted down if the 
maximum engine speed will not be exceeded by doing so.  No mandatory upshifts will take place.
  If the One-Touch feature is not used when the selector lever is in the right-hand gate, for durability 
concerns, the transmission is allowed to down-shift automatically to 1st gear.

  When a system fault is detected which could impair normal reliable operation, the ECU module 
interrupts the power supply to Pin 12 at the transmission case connector.  The ECU module also alerts 
the driver of any faults by signaling the vehicles "check control" system.  To enable the vehicle to be 
driven to a repair shop, the following manual gear selections are permitted:

1. = Comfort Oriented, Economical Driving Style

2. = Average Driving Style

3. = Sports Oriented, High Performance Driving Style

Figure 4
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