NMATSG| Technical Service Information

ZF-5HP-24
PRELIMINARY INFORMATION
BMW 5 SeriesE39, 7 SeriesE38, 8 SeriesE31 .......... 95-Current
Jaguar XK8 (X100), ..ccvceerrrrrerreerereeesieeseeseesseeseeereenees 96-Current
Jaguar XJ8 (X300), ..eeeverrrerreerernieenieeeesee e 97-Current
Audi A8 (All Wheel Drive 5HP-24A) ......cccceevvevveenee. 96-Current

Thistransmission is manufactured in Germany by ZF and carriesthe BMW designation A5S 440Z.

The A5S 4407 is an electronically controlled, five speed automatic transmission with alock-up clutch
typetorgue converter. Three planetary gear sets(Wilson Gearing), threerotating multiple disc clutches,
three multipl e disc brake clutches, and one sprag clutch (Freewheel) are used to providethefiveforward
speedsandreverse.

Key to designation:

Automatic

5 Speed Transmission

Overdrive Top Gear

Maximum Torque Capacity (Nm)

Manufacturer

A 5 S 440 Z
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SAATSE Technical Service Information

Refer to Figure2for Clutch and Band Application Chart.
Refer toFigure3for Manual Shift Lever Operation, and Failsafe Operation.

Refer to Figures 4, and 5 for Solenoid identification and both MV Solenoid Operation and EDS
Solenoid Operation and Tests.

Refer to Figure 6 for wiring harnessidentification, internal wiring schematic, and transmission case
connector pinidentification andfunctions.

Refer to Figure 7 for Shift Solenoid Application chart. Noticethat EDS 1 Solenoid isused for line
pressurecontrol,and MV-4isusedfor converter clutch.

Refer to Figure8for EDS Solenoid " Principlesof Operation” , as some are normally open and some
arenormally closed.

Refer to Figure 9 for internal components resistance chart, with the pins identified for both the
transmission case connector and the Electronic Control Unit.

Refer to Figure10for Upper Valve Body exploded view and i dentification of val ves.

Refer toFigurellfor Lower Front Valve Body exploded view andidentification of valves.
Refer toFigure12for Lower Rear Valve Body exploded view and identification of valves.
Refer to Figures13, 14, and 15for valve body retainer locationsin thevariousvalvebodies.
Refer to Figure16for Channel Plate screen location on theupper side.

Refer to Figure 17 for the locations of the orifices, checkballs, screens, and the check valves and
springsthat arelocatedin thechannel plate.

Refer toFigure18for external pressuretaplocationsin themain case
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P 4ATSG

ZF-5HP-24
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SELECTOR LEVER POSITIONS

P =Park, and should only be selected whenthevehicleisat astandstill. First apply thehand brake, and
then select the Park positionwiththemanual lever. Refer to Figure 3.

R =Reverse, and should only be sel ected when thevehicleisat astandstill with engineat idle.
Refer to Figure3.

N =Neutral, and may be selected whenthevehicleisat astandstill, but first applying the handbrake. May
al so be sel ected whilevehicleismoving, to restart theengine or to counteract askidding concern.
RefertoFigure3.

D =Drive, isthestandard position for normal drivinginthe X E program (AGS) and providesautomatic
upshiftsfrom 1st to 5th and automatic downshiftsfrom5thto 1st gear. Theadaptivetransmission
control (AGS) system containsvariousdriving programssuch as Stop and Go, Trailer Towing,
Mountain Driving, City Driving and Highway Driving (constant speed). Theseprogramsare selected
by the Electronic Control Unit (ECU), which automatically modifiesthetransmissionsshift character-
isticsaccordingtorolling resistance, engineload, accel erator pedal movement and vehicle speed.
Thestandard " Drive" positionisposition"1", asshowninFigure3.

"S"' - Program

The "S" Program is a performance oriented program, where the gear changing characteristics of the
transmission are moved up to higher enginespeeds. Toselectthe"S* Program, the selector lever isshifted
to theleft-hand gate (position 2" in Figure 3), without moving shift lever towardsplusor minus. The"S"

Program provides automatic upshifts from 1st to 4th and automatic downshifts from 4th to 1st gear. 5th
gear isinhibitedwhenthe"S" Programissel ected.

"M" - Program

The "M" Program is a manual shift program which is activated by simply pushing the selector lever
towards the minus sign for sequential downshifts and towards the plus sign for sequential upshifts, while
the shift lever isin theleft-hand gate (position "2" in Figure 3). It ispossibleto drive off in 1st gear, 2nd
gear or 3rd gear, however, 4th gear can be manudly selected only at a speed of approximately 40 km per
hour and 5th gear at approximately 60 km per hour.

4th Gear, Select thisposition if the transmission tendsto hunt between 5th-4th/4th-5th gearsunder certain
driving conditions.

3rd Gear, Select this position if the transmission tends to hunt between 3rd and 5th gears under certain
drivingconditions. Alsorecommended for lengthy descentsin mountainousareas.

2nd Gear, Sel ect thisposition when driving over mountain passeswith lengthy assentsand desents.

1st Gear, Thisposition can be sel ected for engine braking effect, depending on vehicle speed.
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Typical BMW Shift Lever

Copyright © 2002 ATSG

Figure 3

FAILSAFE OPERATION:
When asystem fault isdetected which would impair normal reliable operation, the transmission control module
interrupts the power supply to Pin 12 at the transmission case connector. The transmission control module also
alerts the driver of any faults by signaling the vehicles "check control” system. To enable the vehicle to be
driventoarepair shop, thefollowing manual gear sel ectionsare permitted:
Selector Lever Position PRN
Actual Gear Obtained PR N

o1 O
SN
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MV1, 2AND 3
SOLENOID " OFF" SOLENOID " ON"
X X
PRESSURE FROM T EXHAUST
SV120R3 BLOCKED
EXHAUSTED ! >
MV MV
1,2,3 1,2,3
From From
Dr.Red. V-1 Dr.Red. V-1
L BLOCKED OPEN
I
From TO
SV-1,20R 3 SV-120R 3
SUMMARY:

When MV 1, 2 or 3is" OFF" Solenoid reducing pressure, from Dr.Red. V-1, is blocked by the
solenoid and oil pressurefrom SV 1, 2 or 3 is exhausted at the rear of the solenoid.
When MV 1, 2 or 3is" ON" Solenoid reducing pressure, From Dr.Red. V-1, is open through the
solenoid and isapplied to SV 1, 2 or 3. The exhaust at the rear of the solenoid is closed.

EDS?2, 3,4, 5,
SOLENOID " OFF" SOLENOID " ON"
EDS EDS
EXHAUST  [L.22 EXHAUST 25
BLOCKED
X <€ - == X " "
¢ ) E%'Iack
0" Ring
A
|
|
|
FROM Dr.Red.V-2 FROM Dr.Red.V-2
AND CLUTCH REGULATING TO CLUTCH REGULATING
VALVES VALVES
SUMMARY:

When EDS 2 thru 5 solenoidsare " OFF" they exhaust orificed solenoid reducing pressure,
from Dr. Red. V-2, and the oil pressure from the clutch regulating valves releasing them.
When EDS 2 thru 5 solenoids are " ON" the exhaust is blocked by the solenoid and solenoid
reducing pressure, from Dr. Red. V-2, is applied to operate clutch regulating valves.
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SAATSE Technical Service Information

EDS1 (Line Pressure)
SOLENOID " OFF" SOLENOID " ON"
EDS 1 EDS 1
EXHAUST EXHAUST
BLOCKED OPEN
X X € - —-[=0 " Green"
‘ "O" Ring
A
I
I
I
From Dr.Red. V-2 From Dr.Red. V-2
to MOD-V and MOD-V
SUMMARY:
When EDS 1 solenoid is” OFF," solenoid reducing pressure, from Dr. Red. V-2, ishigh to
MOD-V valve which creates high line pressure.
When EDS 1 solenoid is” ON," solenoid reducing pressure, from Dr. Red. V-2, islow to
Copyright © 2002 ATSG

Figure5

Copyright © 2002 ATSG

03-06
AUTOMATIC TRANSMISSION SERVICE GROUP Page 7 of 24




Technical Service Information

ZF-5HP-24 INTERNAL WIRE SCHEMATIC

D View Looking Into Case
Turbine ——> N— Connector Setting In The vehicle
Speed Sensor I
),
MV 3 Solenoid
MV 2 Solenoid
MV 1 Solenoid

EDS 5 Solenoid

EDS 2 Solenoid

EDS 3 Solenoid
EDS 4 Solenoid

/ EDS 1 Solenoid
N

XY

16 PURPLE
PURPLE
1 PURPLE PURPLE  PURPLE  PURPLE  PURPLE \( SRFE——PUTE
Y
4
9 GREEN
MV 3 MV 2 MV 1 EDS5 EDS2 EDS3 EDS4 EDS1
3 GRAY
BLUE |
15 l
ORANGE
3
YELLOW
7
RED
11
GRAY
2
14 WHITE
(Rzﬂos;z)rsier?\sl?lgre) Output Turbine
13 ORANGE Sensor Sensor
YELLOW
5
YELLOW
6
BROWN
10
BROWN
1

NOTE: Someinternal wire colors may vary. .
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Technical Service Information

ZF-5HP-24 SOLENOID APPLICATION CHART

SeleCtO_r_Le'Ver MV 1 MV 2 MV3 | EDS1 | EDS2 | EDS3 | EDS4 | EDS5 | GEAR
Position Solenoid| Solenoid| Solenoid| Solenoid| Solenoid | Solenoid| Solenoid|Solenoid| RATI O
PARK ON ON ** =% * -%
REVERSE ON ® ** *- * *- | 4.10:1
NEUTRAL ON ON ** -* * -%
D-1ST ON ** *= * *= 3571
D-2ND ON ON ** * * 2.20:1
D-3RD ON ** * 1511
D-4TH ON ** - - 1.00:1
D-5TH ** -k = 0.80:1
D-5TH"TCC" *% * 0.80:1
SOLENOID CHART LEGEND
Symbol | Description
ON MV 1, MV 2 and MV 3 Solenoids are energized by the Electronic Transmission Control unit and have two
functions. They areOpenor Closed. Energized (On), thereispressureincircuit.
@ MYV 3isturned"ON" if reverseisselected at ahigh vehiclespeed, toinhibit reverseengagement.
*%* EDS1isusedfor linepressurecontrol only, and operatesfrom0to 0.8 amps. Whenthesolenoidis"OFF" (O
amps), pressureishigh. EDS1 pressureis”Lowered" asthe solenoidismodul ated by the control unit.
* EDS2,EDS 3, EDS4 and EDS5 Solenoids are al so pul se modul ated but are exactly the opposite of EDS 1
Solenoid. When these solenoids are "ON" oil pressurein the hydraulic circuit is high, and when they are
"OFF" pressureinthehydrauliccircuitislow.
-% Solenoid"OFF" (hydraulic pressurelow), then Solenoid *ON" (hydraulic pressurehigh).
*= Solenoid "ON" briefly (hydraulic pressure high), then Solenoid "OFF" (hydraulic pressure low). The
pressureactsbriefly onregulator valvesto cushion clutch application.
=% = EDS 4 Solenoid is used for Torque Converter Clutch apply and release only, and depends on throttle
position and vehiclespeed astoitsapplication.
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EDS-5 SOLENOID OPERATION
ORIFICE KV-A
IN PLATE
ORIFICE L
C 3
X
D-A
ORIFICE
FROM PUMP
FROM MODULATING (PUMP OUTPUT)
VALVE (BASED ON EDS-1)
e |
| ORIFICE A
|
| [ ]
PRESSURE CONTROL
: EDS 1 SOLENOID
l
| MOD-V
| L ABSCH.-V-A
ORIFICE
|_ . X =|= )\ D
Rl &
| N FROM SV-3
TOSPRINGSIDE | =
OF PRESSURE «-@— — — —| = — — =
REGULATOR VALVE % :
- = _ _}
FROM PRESSURE ! g
REGULATOR VALVE EDS |
5 , FROM MANUAL
' VALVE
« ! FORWARD RANGES
T T |
|
_____ —_— e —
DAMPER ASSEMBLY
FOREDSS5
EDS 5 isused to prevent the ABSCH.-V-A, which isthe switch valve for the A clutch, from
stroking against its spring. Itsuseis mainly for forward engagement and a 5-4 downshift.
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Technical Service Information

SOLENOID AND SENSOR RESISTANCE CHART

Case Connector Resistance
Solenoid Pin_Numgers In Ohms

MV 1 8and 12 30-34
MV 2 9and 12 30-34
MV 3 4and 12 30-34
EDS1 2and 12 52-6.8
EDS?2 3and 12 6.2-7.8
EDS3 7and 12 6.2-7.8
EDS4 11and 12 6.2-7.8
EDS5 15and 12 6.2-7.8
TOT 13and 14 1000 at25°C
TSS land 10 292 - 358
0SS 5and 6 292 - 358

View Looking Into Case
Connector Setting In The vehicle

Electronic Control Unit Connector Pin | dentification

EEREECGIEIEEIEIE)

EEE) EENEEE @ [E E M@ [ @E M @ E M @ E E E () CH O R0
(8] (e (el (53] (4] (2] (62 (e (81 () (78] [z (el () (7] (3] (7] ] () (] (s8] (2] el (6] (el (3] (2] (6] (ool (5] (][50 (5]

NI
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ZF-5HP-24 UPPER VALVE BODY

Check Valve
And Spring

21. Clutch Valve "F"Line-Up (KV-F).

22. Clutch Valve "E"Line-Up KV-E).

23. Pressure Reducing Valve 1 (DR-V1).

24. Pressure Reducing Valve 2 (DR-V2).

25. Clutch Valve "B"Line-Up (KV-B).

26. Holding Valve "E"Line-Up (HV-E).

27. Switch Valve For "A" Clutch (ABSCH-V-A).

Copyright © 2002 ATSG
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ZF-5HP-24 LOWER FRONT VALVE BODY

9. Manual Shift Valve (W-S).
10. Converter Clutch Apply Oil Control Valve (WK-V).
11. Converter Clutch Release Oil Control Valve (WD-V).
12. Main Pressure Regulator Valve Line-Up (HD-V).

13. Lubrication Valve (SCHM-V)

14. Modulating Valve Line-Up (MOD-V).

15. Holding Valve For "B" Clutch (HV-B).

16. AccumulatorValve For EDS 2 Solenoid (D-2).
17. Holding Valve For "D" Clutch (HV-D).

18. AccumulatorValve For EDS 4 Solenoid (D-4).
19. Accumulator Valve For EDS 3 Solenoid (D-3).

Copyright © 2002 ATSG
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ZF-5HP-24 LOWER REAR VALVE BODY

)
N

102

‘‘‘‘‘‘

N D
Shift Solenoids (MV)
ZF No. 0501 315 942

(3 Required) Regulator Solenoids (EDS)
S) ZF No. 0760 130 014
SO 5 (4 Required)

Pressure Solenoid (EDS)
ZF No. 0260 130 021
(1 Required)

1. "A"Clutch Accumulator Line-Up (D-A).
2. ShiftValve Number 1 (SV-1).

3. Shift Valve Number 2 (SV-2).

4. ShiftValve Number 3 (SV-3).

5. Switch Valve For"D" Clutch (ABSCH-V-D).
6. ClutchValve"D"Line-Up (KV-D).

7. Reverse Gear Valve Line-Up (RG-V).

Copyright © 2002 ATSG
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ZF 5HP-24 UPPER VALVE BODY

21. Clutch Valve "F'Line-Up (KV-F).

22. Clutch Valve "E2"Line-Up KV-E2).

23. MV Solenoid Regulator Valve (DR.Red.-V1).
24. EDS Solenoid Regulator Valve (DR.Red.-V2).
25. Clutch Valve "B"Line-Up (KV-B).

26. Clutch Valve "E1"Line-Up (KV-E1).

27. Switch Valve For"A" Clutch (ABSCH-V-A).

Check Valve
And Spring

No Checkballs

Copyright © 2002 ATSG
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Retainer

Retainer
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3 Clutch Apply Solenoids ~ Converter Clutch

3 Shift Solenoids ~ (Pressure Regulator Solenoids) PWM Solenoid Main Line Pressure
N N J Regulator Solenoid
[ ) ) | ] ) | ) | ) | ) | /

MV 2 MV 1 || EDS5 || EDS2 || EDS3 || EDS 4 || EDS 1

JC
T

' g rl\ﬁ = “r — = = = = 5 =
'jQ o o O o O 5 Tz

"
H

LOWER REAR
VALVE BODY

DZT0PLhWN

o

\\\
=,

0o
N s

S

-
-
=

SppoopNAARODOAD
R

lﬁf :
- H==)
=
V=4
/‘ &>
R S/ LOWER FRONT
—l) VALVE BODY
1. "A"Clutch Accumulator Line-Up (D-A). 11. Converter Clutch Release Oil Control Valve (WD-V).
2. ShiftValve Number 1 (SV-1). 12. Main Pressure Regulator Valve Line-Up (HD-V).
3. Shift Valve Number 2 (SV-2). 13. Lubrication Valve (SCHM-V)
4. ShiftValve Number 3 (SV-3). 14. Modulating Valve Line-Up (MOD-V).
5. Switch Valve For"D" Clutch (ABSCH-V-D). 15. Main Regulator Valve For"B" Clutch (HV-B).
6. Clutch Valve "D"Line-Up (KV-D). 16. Accumulator Valve For EDS 2 Solenoid (D-2).
7. Reverse Gear Valve Line-Up (RG-V). 17. Main Regulator Valve For"D" Clutch (HV-D).
8. "C" Clutch AccumulatorLine-Up (D-C). 18. AccumulatorValve For EDS 4 Solenoid (D-4).
9. Manual Shift Valve (W-S). 19. Accumulator Valve For EDS 3 Solenoid (D-3).
10. Converter Clutch Apply Oil Control Valve (WK-V). Copyright © 2002 ATSG
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Round Screen
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EDS-5
ACC‘I‘DTJ“;ator White .087" Small White
Flat Orifice Plastic Filter
v —
&
® /O

Brown .038" . : iy
Flat Orifice ' ’.} 1 | : Original
e W “| .236" Diameter

Blue .055"

Flat Orifice . _ )
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Flat Orifice

\ Black .059"
Flat Orifice
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PRESSURE TAP LOCATIONSAND IDENTIFICATION
Jaguar Model Shown

ID Tag
Location

"PH" = LinePressure (Not Drilled)
"A" = A Clutch (Not Drilled)

" Out" To Cooler

"WKS" = TCC Off

"WKZ" = TCC Apply (Not Drilled)

Copyright © 2002 ATSG
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PUMP COVER

PUMP VOLUME CONTROL
VALVE LOCATION

J=X"\ ouTPUT

SUCTION

PUMP VOLUME / e
CONTROL VALVE '
(MRV) w/
CONTROL VA
SPRING

SPRING SEAT R

RETAINING BOLT
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PUMP VOLUME CONTROL
VALVE OPERATION

OUTER GEAR

LUBRICATION @}
PUMP VOLUME

SUCTION OUTPUT CONTROL VALVE

BALANCE
ORIFICE ( —
.058" X

TO PRESSURE

E REGULATOR VALVE
SOMP —

INCREASED RPM
FORCESTHE VALVE TO
MOVE TOTHE RIGHT

The Pump Volume Control Valve regulates the amount of oil volume to the
Pressure Regulator Valve. As engine rpm. increases, pump output increases
and forces the Pump Volume Control Valve to move to theright. This
allows excess pump output to return to the sump, and a consistent amount
of volume to be sent to the Pressure Regulator Valve.

The Pump Control Valve maintains 45 to 48 gallons per minute from 2000
to 6000 rpm.
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Output to Pressure
Regulator Valve
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PUMP AND
PUMP PLATE

PUMP BODY PUMP PLATE

OUTER PUMP
GEAR LUBRICATION

PUMP PLATE INSTALLED
ON PUMP BODY
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