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nTSE “The Seminar to See for 2003”

| ntroduction

There use to be a time when someone mentioned the “Big 3,” they would be
referringto GM., Ford and Chrydler. That reality isdissipating rapidly. The“Big 3"
today could mean US, Japan and Europe. What really is a foreign or domestic
vehicle these days? The Red and White manuals concentrated on bringing to you
information pertai ning to US manufacturersmeaning GM., Ford and Chrysler. This
BlueManual concentrateson bringing to you information pertaining to the Japanese
and European manufacturers. Information on Mitsubishi, Mazda, Nissan, Isuzu,

No part of any AT SG publication may bereproduced, storedinany retrieval systemor transmittedinany formor
by any means, including but not limited to electronic, mechanical, photocopying, recording or otherwise,
without written permission of Automatic Transmission Service Group. This includes all text illustrations,
tablesand charts.

The information and part numbers contained in this booklet have
been carefully compiled from industry sources known for their
reliability, but ATSG does not guarantee its accuracy.

Copyright © ATSG 2002

WAYNE COLONNA DALE ENGLAND JIM DIAL
PRESIDENT CEO SR. TECHNICAL CONSULTANT
PETER LUBAN ED KRUSE
TECHNICAL SUPERVISOR TECHNICAL CONSULTANT
JON GLATSTEIN GREGORY LIPNICK
TECHNICAL CONSULTANT TECHNICAL CONSULTANT
GERALD CAMPBELL DAVID CHALKER
TECHNICAL CONSULTANT TECHNICAL CONSULTANT
JERRY GOTT STANTON ANDERSON
TECHNICAL CONSULTANT TECHNICAL CONSULTANT
MARIO ARISTIDES ROLAND ALVAREZ
LATIN TECHNICAL CONSULTANT TECHNICAL CONSULTANT

AUTOMATIC TRANSMISSION SERVICE GROUP
9200 S. DADELAND BLVD. SUITE 720
MIAMI, FLORIDA 33156
(305) 670-4161



"2003" SEMINAR INFORMATION
I:I'I'SG SLIDE

VOLKSWAGEN/AUDI 01M/01N/O1P
1996-2000 OBD-I1 CODE DEFINITIONS

COMPLAINT:  WhenaVW/Audi vehicleisexhibiting asymptomor isinfail-safe, thetechnician, in many
cases, isunableto communi catewith the on-board diagnosticsin order to retrieve codes.

CAUSE: Thelack of aftermarket equipment, previously availableto thetechnician, to alow access
tovehicleon-board diagnosticssuch as, coderetrieval, datalistsand basi ¢ setting resets.

CORRECTION: With the OBD-II mandate beginning in 1996, it is possible to retrieve codes using the
Generic OBD-I1 part of your scantool. Thiswill also allow accessto the"freezeframe" and
"pending code" categories which are diagnostic aids to help the technician retrieve codes
and data.
There have also been recent developments which have made available, diagnostic tools
which can communicate with VW/Audi vehicle modules which include pre-OBD-II
diagnosticsfor codesand data.

Use the illustrations in figures 1 and 2 for diagnostic connector locations in al
Volkswagen/Audi model sequipped with 096, 097, 098, 01M, 01N and O1P transmissions.

Usethecodedefinition chartsinfigures3to 12 for ECM codesfor gasoline engine equipped
vehicles.

Usethe code definition chartsinfigures 13to 15 for ECM codesfor diesel engine equipped
vehicles.

Usethecodedefinition chartsinfigures16 and 17 for TCM codes.

) .. : Copyright © 2002 ATSG
Automatic Transmission Service Group
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VOLKSWAGEN/AUDI 01M/01N/O1P

VOLKSWAGEN
DIAGNOSTIC CONNECTOR LOCATIONS

1994 PASSAT, CORRADO
1995-97 PASSAT

NEXT TO STEERING COLUMN 1993 JETTA, GOLF CORRADO &
IN DASH BELOW TACHOMETER, CABRIOLET

FORWARD OF THE IGNITION SWITCH BEHIND POP OUT PANEL BELOW
REMOVE POP OFF PANEL HVAC CONTROLS

OBD-II 16 PIN CONNECTOR (BLACK SINGLE CONNECTOR)

(WHITE SINGLE CONNECTOR)

- L 1994 JETTA & GOLF
1995-98 JETTA, GOLF
& CABRIO
Y, REMOVE ASHTRAY & SLIDE
° PANEL TO THE LEFT BELOW
( HVAC CONTROLS
OBD-11 16 PIN CONNECTOR
1990-92ALL MODELS
1993 PASSAT
UNDER SHIFT LEVER INDICATOR
PANEL INSIDE CENTER CONSOLE
v C 0\ (BLACK SINGLE CONNECTOR)
/ (WHITE SINGLE CONNECTOR)
1998-02 NEW BEETLE 1999-02 CABRIO, GOLF, JETTA
BELOW CENTER OF DASH, & GTI
FORWARD OF THE SHIFT LEVER REMOVE COVER BELOW RADIO
OBD-I1 16 PIN CONNECTOR FORWARD OF THE SHIFT LEVER

OBD-11 16 PIN CONNECTOR

Figure 1

) .. : Copyright © 2002 ATSG
Automatic Transmission Service Group



U ATSG

'2003" SEMINAR INFORMATION
SLIDE

VOLKSWAGEN/AUDI 01M/01N/O1P

AUDI & EUROVAN
DIAGNOSTIC CONNECTOR LOCATIONS

1994-02 EUROVANS

REMOVE STORAGE COMPARTMENT
IN FRONT OF RELAY PLATE
(BLACK SINGLE CONNECTOR)
(WHITE SINGLE CONNECTOR)

1

1991-92 AUDI 80

1991-95 AUDI 90

1991 AUDI 100

1994-95 AUDI CABRIOLET

DRIVER SIDE OF ENGINE BAY,
REMOVE AUXILIARY RELAY

BOX COVER.

CONNECT TO BLACK ANDWHITE
CONNECTORS

1997-98 AUDI CABRIOLET

UNDER DRIVER SIDE DASH
BELOW STEERING COLUMN
OBD-I1 16 PIN CONNECTOR

1996 AUDI CABRIOLET
REMOVE CENTER CONSOLE
ASHTRAY

OBD-I1 16 PIN CONSOLE

Figure 2

Copyright © 2002 ATSG
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VOLKSWAGEN/AUDI 01M/01N/O1P

1996-2000 OBD-I1 ECM CODE DEFINITIONS
GASOLINE ENGINES

CC):%DD-IIEI E%I\él)g/éG CODE DEFINITIONS
P0O102 16486 MAF or VAF Sensor
PO103 16487 MAF or VAF Sensor
P0106 N/A MAP or BARO Pressure Sensor
PO107 16491 BARO Pressure Sensor Circuit Low
P0O108 16492 MAP or BARO Pressure Sensor
PO112 16496 AT Sensor Circuit Input Out Of Range
PO113 16497 AT Sensor Circuit Input Out Of Range
P0116 16500 ECT Sensor Circuit Input Out Of Range
PO117 16501 ECT Sensor Circuit Input Low
P0O118 16502 ECT Sensor Circuit Input Out Of Range
P0120 16504 Throttle Position Sensor "A" Circuit Malfunction
PO121 16505 Throttle/Pedal Position Sensor Circuit Fault
P0122 16506 Throttle/Pedal Position Sensor Circuit Input Low
P0123 16507 Throttle/Pedal Position Sensor Circuit Fault
P0125 16509 Insufficient ECT Temperature For Closed Loop Fuel Control
P0130 16509 Heated Oxygen Sensor - Bank 1 Sensor 1 Circuit Fault
P0O131 16515 Heated Oxygen Sensor - Bank 1 Sensor 1 Input Low
P0O132 16516 Heated Oxygen Sensor - Bank 1 Sensor 1 Input High
P0O133 16517 Oxygen Sensor - Bank 1 Sensor 1 Slow Response
PO134 16518 Oxygen Sensor - Bank 1 Sensor 1 No Activity
P0O135 16519 Oxygen Sensor Heater - Bank 1 Sensor 1 Malfunction
P0136 16520 Oxygen Sensor - Bank 1 Sensor 2 Circuit Fault
PO137 16521 Oxygen Sensor - Bank 1 Sensor 2 Input Low
P0O138 16522 Oxygen Sensor - Bank 1 Sensor 2 Input High
PO139 16523 Oxygen Sensor - Bank 1 Sensor 2 Slow Response

Figure 3 Copyright © 2002 ATSG
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VOLKSWAGEN/AUDI 01M/01N/O1P
1996-2000 OBD-1I ECM CODE DEFINITIONS

GASOLINE ENGINES

%%%:EI E%I\(/I)B/QG CODE DEFINITIONS
P0O138 16522 Oxygen Sensor - Bank 1 Sensor 2 Input High
PO139 16523 Oxygen Sensor - Bank 1 Sensor 2 Slow Response
P0140 16524 Oxygen Sensor - Bank 1 Sensor 2 No Activity
P0141 16525 Oxygen Sensor - Bank 1 Sensor 2 Heater Circuit Malfunction
P0150 16534 Oxygen Sensor - Bank 2 Sensor 1 Circuit Malfunction
PO151 16535 Oxygen Sensor - Bank 2 Sensor 1 Input Low
P0152 16536 Oxygen Sensor - Bank 2 Sensor 1 Input High
P0153 16537 Oxygen Sensor - Bank 2 Sensor 1 No Activity
PO154 16538 Oxygen Sensor - Bank 2 Sensor 1 Slow Response
PO156 16540 Oxygen Sensor - Bank 2 Sensor 2 Circuit Malfunction
PO157 16541 Oxygen Sensor - Bank 2 Sensor 2 Input Low
PO158 16542 Oxygen Sensor - Bank 2 Sensor 2 Input High
P0160 16544 Oxygen Sensor - Bank 2 Sensor 2 No Activity
PO170 *16544 Fuel Trim Malfunction
PO171 16555 System Too Lean Bank 1
PO172 16556 System Too Rich Bank 1
PO300 16684 Random Misfire Detected
PO301 16685 Cylinder No. 1 Misfire Detected
P0O302 16686 Cylinder No. 2 Misfire Detected
P0O303 16687 Cylinder No. 3 Misfire Detected
PO304 16688 Cylinder No. 4 Misfire Detected
PO305 16689 Cylinder No. 5 Misfire Detected
P0O306 16690 Cylinder No. 6 Misfire Detected
P0321 17705 Engine Speed Sensor Circuit Fault
P0322 16706 Engine Speed Sensor No Signal
P0O327 16711 Knock Sensor No. 1 Circuit Input Low

*2.8L VR6, Engine Code AFP, GTI and Jetta Only
Figure 4 Copyright © 2002 ATSG
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VOLKSWAGEN/AUDI 01M/01N/01P
1996-2000 OBD-I1 ECM CODE DEFINITIONS

GASOLINE ENGINES

%%%IIEI E%I\(/I)B/QG CODE DEFINITIONS
P0328 16712 Knock Sensor No. 1 Circuit Input High
P0O332 16716 Knock Sensor No. 1 Circuit Input Low
PO333 16717 Knock Sensor No. 2 Circuit Input High
PO341 16575 Camshaft Position Sensor Circuit Fault
P0342 16726 Camshaft Position Sensor Circuit Input Low
P0343 16727 Camshaft Position Sensor Circuit Input High
PO411 16795 Secondary Air Injection System Incorrect Flow Detected
P0420 16804 Main Catalyst Efficiency Below Threshold
P0422 16806 Main Catalyst Efficiency Below Threshold Bank 1
P0432 16816 Main Catalyst Efficiency Below Threshold Bank 2
P0440 16824 Tank Vent System Malfunction
P0441 16825 EVAP Emission System Incorrect Purge Flow
P0442 16826 EVAP Emission System Small Leak Detected
P0445 *16839 EVAP Emission System Large Leak Detected
P0O455 16839 EVAP Emission System Large Leak Detected
P0O501 16885 Vehicle Speed Sensor Circuit Fault
PO506 16890 Idle RPM Too Low
PO507 16891 Idle RPM Too High
P0O510 16894 Closed Throttle Position Switch Malfunction
P0O560 16944 System Voltage Mafunction
P0562 16946 System Voltage Too Low
P0O563 16947 System Voltage Too High
PO571 16955 Cruise/Brake Switch Circuit Malfunction
PO601 17985 ECM Check Sum Error
PO603 16987 ECM KAM Error
PO604 16988 ECM RAM Error

*2.8L V6, Engine Code AHA, Passat Only Figure 5 Copyright © 2002 ATSG
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1996-2000 OBD-I1 ECM CODE DEFINITIONS

GASOLINE ENGINES

%%%IIEI E%I\(/I)S/QG CODE DEFINITIONS
PO605 16989 ECM ROM Error
PO707 17091 Transmission Range Sensor Circuit Input Low
PO708 17092 Transmission Range Sensor Circuit Input High
PO715 17099 Turbine Speed Sensor Circuit Malfunction
PO722 17106 Output Speed Sensor Circuit No Signal
PO725 17109 Engine Speed Circuit Malfunction
PO748 17132 Pressure Control Solenoid Electrical Fault
PO753 17137 Shift Solenoid "A" Electrical Fault
PO758 17142 Shift Solenoid "B" Electrical Fault
PO763 17147 Shift Solenoid "C" Electrical Fault
PO768 17152 Shift Solenoid "D" Electrical Fault
PO773 17157 Shift Solenoid "E" Electrical Fault
P1102 17510 Heated Oxygen Sensor - Bank 1 Sensor 1 Short To Voltage
P1105 17513 Heated Oxygen Sensor - Bank 1 Sensor 1 Heater Short To Voltage
P1107 17515 Heated Oxygen Sensor - Bank 2 Sensor 1 Heater Short To Voltage
P1110 17518 Heated Oxygen Sensor - Bank 2 Sensor 2 Heater Short To Voltage
P1113 17521 Heated Oxygen Sensor 1 Heater Circuit Resistance Too High
P1115 17523 Heated Oxygen Sensor 1 Heater Circuit Short To Ground
P1116 17524 Heated Oxygen Sensor 1 Heater Circuit Open
P1117 17525 Heated Oxygen Sensor 2 Heater Circuit Short To Ground
P1118 17526 Heated Oxygen Sensor 2 Heater Circuit Open
P1127 17535 Long Term Fuel Trim Too Rich Bank 1
P1128 17536 Long Term Fuel Trim Too Lean Bank 1
P1129 17537 Long Term Fuel Trim Too Rich Bank 2
P1130 17538 Long Term Fuel Trim Too Lean Bank 2
P1136 17544 Long Term Fuel Trim Too Lean Bank 1

_ Figure 6 ) Copyright © 2002 ATSG
Automatic Transmission Service Group
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SLIDE

GASOLINE ENGINES

%%%IIEI E%I\(/I)[\)/éG CODE DEFINITIONS
P1137 17545 Long Term Fuel Trim Too Rich Bank 1
P1138 17546 Long Term Fuel Trim Too Lean Bank 2
P1139 17547 Long Term Fuel Trim Too Rich Bank 2
P1141 17549 Load Calculation Cross Check Performance
P1171 17579 Throttle Position Potentiometer Circuit Fault
P1172 17580 Throttle Position Potentiometer Circuit Too Low
P1173 17581 Throttle Position Potentiometer Circuit Too High
P1176 17584 Heated Oxygen Sensor 2 Correction Limit Attained
P1177 17585 Heated Oxygen Sensor Correction Behind Catalyst Limit Attained Bank 2
P1196 17604 Heated Oxygen Sensor 1 Circuit Malfunction
P1197 17605 Heated Oxygen Sensor 1 Bank 2 Heater Circuit Electrical Fault
P1198 17606 Heated Oxygen Sensor 2 Bank 1 Heater Circuit Electrical Fault
P1199 17607 Heated Oxygen Sensor - Bank 2 Sensor 2 Heater Circuit Electrical Fault
P1213 17621 Cylinder No. 1 Fuel Injector Circuit Short To Voltage
P1214 17622 Cylinder No. 2 Fuel Injector Circuit Short To Voltage
P1215 17623 Cylinder No. 3 Fuel Injector Circuit Short To Voltage
P1216 17624 Cylinder No. 4 Fuel Injector Circuit Short To Voltage
P1217 17625 Cylinder No. 5 Fuel Injector Circuit Short To Voltage
pP1218 17626 Cylinder No. 6 Fuel Injector Circuit Short To Voltage
P1225 17633 Cylinder No. 1 Fuel Injector Circuit Short To Ground
P1226 17634 Cylinder No. 2 Fuel Injector Circuit Short To Ground
P1227 17635 Cylinder No. 3 Fuel Injector Circuit Short To Ground
P1228 17636 Cylinder No. 4 Fuel Injector Circuit Short To Ground
P1229 17637 Cylinder No. 5 Fuel Injector Circuit Short To Ground
P1230 17638 Cylinder No. 6 Fuel Injector Circuit Short To Ground
P1237 17645 Cylinder No. 1 Fuel Injector Circuit Open

. Figure 7 :
Automatic Transmission Service Group
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GASOLINE ENGINES

%%%IIEI E%I\(/I)[\)/éG CODE DEFINITIONS
P1238 17646 Cylinder No. 2 Fuel Injector Circuit Open
P1239 17647 Cylinder No. 3 Fuel Injector Circuit Open
P1240 17648 Cylinder No. 4 Fuel Injector Circuit Open
P1241 17649 Cylinder No. 5 Fuel Injector Circuit Open
P1242 17650 Cylinder No. 6 Fuel Injector Circuit Open
P1250 17658 Fuel Level Too Low
P1300 17708 Fuel Related Misfire Detected
P1325 17733 Cylinder No. 1 Knock Control Limit Attained
P1326 17734 Cylinder No. 2 Knock Control Limit Attained
P1327 17735 Cylinder No. 3 Knock Control Limit Attained
P1328 17736 Cylinder No. 4 Knock Control Limit Attained
P1329 17737 Cylinder No. 5 Knock Control Limit Attained
P1330 17738 Cylinder No. 6 Knock Control Limit Attained
P1336 17744 Engine Torgue Control Adaptation At Limit
P1337 17745 Camshaft Position Sensor Circuit Short To Ground
P1338 17746 Camshaft Position Sensor Circuit Short To Voltage
P1340 17748 Camshaft/Crankshaft Position Sensor Signals Out Of Sequence
P1341 17749 Ignition Coil Output Stage No. 1 Circuit Short To Ground
P1343 17751 Ignition Coil Output Stage No. 2 Circuit Short To Ground
P1345 17753 Ignition Coil Output Stage No. 3 Circuit Short To Ground
P1386 17794 ECM Internal Altitude Sensor Error
P1387 17795 ECM Internal Knock Control Circuit Error
P1391 17799 Camshaft Position Sensor No. 2 Circuit Short To Ground
P1392 17800 Camshaft Position Sensor No. 2 Circuit Open Or Short To Voltage
P1393 17801 Ignition Coil Output Stage No. 1 Circuit Malfunction
P1394 17802 Ignition Coil Output Stage No. 2 Circuit Malfunction

Figure 8 Copyright © 2002 ATSG
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1996-2000 OBD-I1 ECM CODE DEFINITIONS
GASOLINE ENGINES

%%%IIEI E%I\(/I)[\)/QG CODE DEFINITIONS
P1395 17803 Ignition Coil Output Stage No. 3 Circuit Malfunction
P1410 17818 EVAP Canister Purge Regulator Valve Short To Voltage
P1420 17828 Secondary Air Injection Control Electrical Malfunction
P1421 17829 Secondary Air Injection Circuit Short To Ground
P1422 17830 Secondary Air Injection Circuit Short To Voltage
P1424 17832 Secondary Air Injection System Leak Detected
P1425 17833 EVAP Canister Purge Regulator Valve Short To Ground
P1426 17834 EVAP Canister Purge Regulator Valve Circuit Open
P1432 17840 Secondary Air Injection Circuit Open
P1433 17841 Secondary Air Injection Pump Relay Circuit Open
P1434 17842 Secondary Air Injection Pump Relay Short To Voltage
P1435 17843 Secondary Air Injection Pump Relay Short To Ground
P1436 17844 Secondary Air Injection Pump Relay Circuit Malfunction
P1450 17858 Secondary Air Injection Solenoid Valve Circuit Short To Voltage
P1451 17859 Secondary Air Injection Solenoid Valve Circuit Short To Ground
P1452 17860 Secondary Air Injection Solenoid Valve Circuit Open
P1471 17879 EVAP Emission Leak Detection Pump Circuit Short To Voltage
P1472 17880 EVAP Emission Leak Detection Pump Circuit Short To Ground
P1473 17881 EVAP Emission Leak Detection Pump Circuit Open
P1475 17883 EVAP Emission Leak Detection Pump Circuit Malfunction
P1476 17884 EVAP Emission Leak Detection Pump System Insufficient Vacuum
P1477 17885 EVAP Emission Leak Detection Pump System Malfunction
P1478 17886 EVAP Emission Leak Detection Pump System Plugged
P1500 17908 Fuel Pump Relay Circuit Mafunction
P1501 17909 Fuel Pump Relay Circuit Short To Ground
P1502 17910 Fuel Pump Relay Circuit Short To Voltage
Figure 9 Copyright © 2002 ATSG

Automatic Transmission Service Group



U ATSG

VOLKSWAGEN/AUDI 01M/01N/O1P
1996-2000 OBD-I1 ECM CODE DEFINITIONS

'2003" SEMINAR INFORMATION

SLIDE

GASOLINE ENGINES

%%%IIEI E%I\(/I)[\)/QG CODE DEFINITIONS
P1505 17913 Closed Throttle Position Switch Circuit Open
P1506 17914 Closed Throttle Position Switch Circuit Short To Ground
P1512 17920 Intake Manifold Change-Over Valve Circuit Short To Voltage
P1515 17923 Intake Manifold Change-Over Valve Circuit Short To Ground
P1516 17924 Intake Manifold Change-Over Valve Circuit Open
P1519 17927 Intake Camshaft Control Malfunction Bank 1
P1522 17930 Intake Camshaft Control Malfunction Bank 2
P1539 17947 Clutch Pedal Switch Signal Implausible
P1541 17949 Fuel Pump Relay Circuit Open
P1542 17950 Throttle Actuator Potentiometer Out Of Range
P1543 17951 Throttle Actuator Potentiometer Signal Too Low
P1544 17952 Throttle Actuator Potentiometer Signal Too High
P1545 17953 Throttle Position Control Malfunction
P1546 17954 Boost Pressure Control Valve Circuit Short To Voltage
P1547 17955 Boost Pressure Control Valve Circuit Short To Ground
P1548 17956 Boost Pressure Control Valve Circuit Open
P1555 17963 Charge Pressure Upper Limit Exceeded
P1556 17964 Charge Pressure Control Negative Deviation
P1557 17965 Charge Pressure Control Positive Deviation
P1558 17966 Throttle Actuator Electrical Malfunction
P1559 17967 Idle Speed Control Adaptation Malfunction
P1560 17968 Maximum Engine Speed Exceeded
P1564 17972 Idle Speed Control Throttle Position Adaptation Malfunction
P1565 17973 Idle Speed Control Throttle Position Lower Limit Not Attained
P1568 17976 Idle Speed Control Throttle Position Mechanical Malfunction
P1569 17977 Cruise Control Switch Signal Implausible

_ Figure 10 )
Automatic Transmission Service Group
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GASOLINE ENGINES

%%%IIEI E%I\(/I)[\)/éG CODE DEFINITIONS
P1580 17988 Throttle Actuator Potentiometer Signal Malfunction
P1582 17990 Idle Adaptation At Limit
P1600 18008 ECM Power Supply Voltage Malfunction
P1602 18010 ECM Voltage Low
P1603 18011 ECM Internal Malfunction
P1606 18014 Rough Road Recognition From ABS Control Module
P1611 18019 MIL Circuit/TCM Short To Ground
P1612 18020 ECM Coding Incorrect
P1613 18021 MIL Call-Up Circuit Open Or Short To Voltage
P1624 18032 MIL Request Signal Active
P1626 18034 Data Bus Communications Signal Missing From TCM
P1630 18038 Accelerator Pedal Position Sensor No. 1 Signal Too Low
P1631 18039 Accelerator Pedal Position Sensor No. 1 Signal Too High
P1633 18041 Accelerator Pedal Position Sensor No. 2 Signal Too Low
P1634 18042 Accelerator Pedal Position Sensor No. 2 Signal Too High
P1639 18047 Accelerator Pedal Position Sensor Out Of Range
P1640 18048 ECM EEPROM Error
P1648 18056 Data Bus Communication Signal Malfunction
P1649 18057 Data Bus Communications Signal Missing From ABS
P1676 18084 Electronic Power Control Indicator Light Circuit Malfunction
P1677 18085 Electronic Power Control Indicator Light Circuit Short To Voltage
P1678 18086 Electronic Power Control Indicator Light Circuit Short To Ground
P1679 18087 Electronic Power Control Indicator Light Circuit Open
P1681 18089 ECM Programming Not Finished
P1690 18098 MIL Circuit Malfunction
P1691 18099 MIL Circuit Open

Figure 11 Copyright © 2002 ATSG
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C():%%-IIEI E((Z:I\é[\)/é\G CODE DEFINITIONS
P1692 18100 MIL Circuit Short To Ground
P1693 18101 MIL Circuit Short To Voltage
P1778 18186 Solenoid EV7 Electrical Malfunction
P1780 18188 Engine Intervention Readable
P1851 18259 Data Bus Communications Signal Missing From ABS Control Module
P1854 18262 Data Bus Message Not Detected
Figure 12

) .. : Copyright © 2002 ATSG
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DIESEL ENGINES

%%%IIEI E%I\(/I)[\)/éG CODE DEFINITIONS
PO101 00553 MAF Sensor Signal Implausible
P0116 00522 ECT Sensor Out OF Range
PO121 00777 Throttle Position Sensor Out Of Range
P0123 00777 Throttle Position Sensor Circuit Short To Voltage
PO300 01162 Random Misfire Detected
PO301 01162 Cylinder No. 1 Misfire Detected
P0O302 01162 Cylinder No. 2 Misfire Detected
P0O303 01162 Cylinder No. 3 Misfire Detected
PO304 01162 Cylinder No. 4 Misfire Detected
P0321 00513 Engine Speed Sensor Circuit Out Of Range
P0322 00513 Engine Speed Sensor Circuit No Activity
PO380 01050 Glow Plug Monitor
PO501 00624 Vehicle Speed Sensor Circuit Out Of Range
PO560 00532 System Voltage Malfunction
P0605 65535 ECM Failure
P1144 00553 MAF Sensor Circuit Open Or Short To Ground
P1145 00553 MAF Sensor Circuit Short To Voltage
P1146 00553 MAF Sensor Voltage Supply Too High/Low
P1155 00519 AT Sensor Circuit Short To Voltage
P1156 00519 AT Sensor Circuit Open Or Short To Ground
P1157 00519 AT Sensor Voltage Supply Too High/Low
P1160 00527 AT Sensor Circuit Short To Ground
P1161 00527 AT Sensor Circuit Open Or Short To Voltage
P1162 00539 Fuel Temperature Sensor Circuit Short To Ground
P1163 00539 Fuel Temperature Sensor Circuit Open Or Short To Voltage
P1245 00542 Needle Lift Sensor Circuit Short To Ground

Figure 13 Copyright © 2002 ATSG
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DIESEL ENGINES

%%%IIEI E%I\é[\)/éG CODE DEFINITIONS
P1246 00542 Needle Lift Sensor Signal Implausible
P1247 00522 Needle Lift Sensor Signal Open Or Short To Voltage
P1248 00550 Injection Start Control Malfunction
P1251 01269 Cold Start Injector Circuit Short To Voltage
P1252 01269 Cold Start Injector Circuit Open Or Short To Ground
P1255 00522 ECT Sensor Circuit Short To Ground
P1256 00522 ECT Sensor Circuit Short To Voltage
P1354 00765 Modulating Piston Displacement Sensor Circuit Malfunction
P1402 01265 EGR Vacuum Regulator Solenoid Valve Circuit Short To Voltage
P1403 00560 EGR System Control Difference
P1441 01265 EGR Vacuum Regulator Solenoid Valve Circuit Open Or Short To Ground
P1537 01327 Fuel Cut-Off Valve Mechanical Mafunction
P1538 01327 Fuel Cut-Off Vave Circuit Open Or Short To Ground
P1540 00624 Vehicle Speed Sensor Signal Too High
P1546 01262 Wastegate By-Pass Regulator Valve Circuit Short To Voltage
P1549 01262 Wastegate By-Pass Regulator Valve Circuit Open Or Short To Ground
P1550 00575 Intake Manifold Pressure Control Difference
P1561 01268 Quality Adjuster Control Difference
P1562 01268 Quality Adjuster Upper Limit Attained
P1563 01268 Quality Adjuster Lower Limit Attained
P1612 01044 ECM Incorrect Coding
P1616 00626 Glow Plug Indicator Light Circuit Short To Voltage
P1617 00626 Glow Plug Indicator Light Circuit Open Or Short To Ground
P1618 01266 Glow Plug Relay Circuit Short To Voltage
P1619 01266 Glow Plug Relay Circuit Open Or Short To Ground
P1626 18034 Data Bus Message From TCM Implausible

_ Figure 14 ) Copyright © 2002 ATSG
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VOLKSWAGEN/AUDI 01M/01N/01P
1996-2000 OBD-I1 ECM CODE DEFINITIONS

DIESEL ENGINES

%%%IIEI E((Z:I\é[\)/éG CODE DEFINITIONS
P1632 00777 Throttle Position Sensor Voltage Supply Too High/Low
P1693 00750 MIL Circuit Short To Voltage
P1694 00750 MIL Circuit Open Or Short To Ground
P1851 18259 Data Bus Message From ABS Control Module Implausible
P1854 18262 Data Bus Message Not Detected

Figure 15
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VOLKSWAGEN/AUDI 01M/01N/01P
1996-2000 OBD-I1 TCM CODE DEFINITIONS

%%%IIEI T%I\(/I)[\)/éG CODE DEFINITIONS
P0120 00529 Engine RPM Signal Too High
PO700 65535 Transmission Control System Malfunction (MIL Request)
PO705 00293 Multi-Function Switch Signal Implausible (Transmission Range Switch)
PO715 00297 Transmission Vehicle Speed Sensor Signal Interrupted(Sun Gear Shell Sensor)
P0O722 00281 Vehicle Speed Sensor Signal Interrupted (Output Shaft Speed Sensor)
P0O725 00518 Throttle Position Sensor Signal Out Of Range
PO730 00652 Final Drive Ratio Signal Incorrect/Implausible (Gear Ratio Error)
PO740 01192 Torque Converter Clutch Malfunction (TCC Slip Excessive)
PO753 00258 Solenoid Valve EV1 (A) - N88 Electrical Fault
PO758 00260 Solenoid Valve EV2 (B) - N89 Electrical Fault
PO763 00262 Solenoid Valve EV 3 (C) - N90 Electrical Fault
PO768 00264 Solenoid Valve EM4 (D) - N91 Electrical Fault
PO773 00266 Solenoid Valve EV5 (E) - N92 Electrical Fault
PO748 00268 Pressure Control Solenoid EM6 - N93 Electrical Fault
PO785 00270 Solenoid Valve EV7 (7) - N94 Electrical Fault
NA 00296 Kickdown Switch Electrical Fault
NA 00300 Transaxle Fluid Temperature Sensor Unidentified Malfunction (Circuit Fault)
NA 00526 Brake Lamp Switch Circuit Fault
NA 00532 B+ Supply Voltage Insufficient
NA 00543 Maximum Engine Speed Exceeded (Neutral Condition)
P1780 00545 Interruption Of Ignition Timing Signal Between ECM And TCM
NA 00549 Fuel Consumption Signal Implausible
NA 00596 Short Circuit Between Injector Wires
NA 00638 Interruption Of Throttle Position Sensor Signal Between ECM And TCM
NA 00641 ATF Temperature Signal Too High (Transmission Overheat Protection Program)
NA 00652 Transaxle Range Controller Signal Improper (Mechanical Gear Ratio Error)

_ Figure 16 ) Copyright © 2002 ATSG
Automatic Transmission Service Group



I:ITSG '2003" SEMINAR INFORMATION

SLIDE

VOLKSWAGEN/AUDI 01M/01N/01P
1996-2000 OBD-I1 TCM CODE DEFINITIONS

OBD-Il |[TCM VAG

CODE CODE CODE DEFINITIONS

NA 00660 Kickdown Switch/Throttle Position Sensor Signal Improper
NA 00668 B+ Supply Terminal 30 Open Or Short To Ground

NA 01044 Control Module Improperly Coded

NA 01192 Torgue Converter Clutch Fault (TCC Slipping)

NA 01196 Engine/Transaxle Data Bus Signal Implausible

NA 01236 Shift Lock Solenoid Open Or Short To Ground

P1854/P1866 01312 CAN-Bus Drive Faulty No Communication (Hardware Defective Or Messages Missing)
P1850/P1855 01314 No Communication From ECM

NA 01316 No Communication From ABS Module
NA 65535 Transmission Control Module Faulty
Figure 17
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VOLKSWAGEN/AUDI

MANUAL PROCEDURE FOR "RETURN TO BASIC SETTINGS®

COMPLAINT: Once a Volkswagen/Audi vehicle has been repaired, in many cases, the Transmission
Module (TCM) or the Engine Control Module (ECM) does not allow proper vehicle
operation.

The symptoms may be, the transmission stuck in "Failsafe" or erratic shifting accompani ed
by driveability complaints.

CAUSE: Itisof primary importanceto clear al previously stored trouble codes, thisisNOT an option.
It is recommended to use a scan tool or computer based program to do this. Both are
available to the aftermarket. Disconnecting the battery to accomplish this is not
recommended due to other systemsthat may be adversely effected such asradio theft codes
or thevehicle'stheft deterrent system.

If no other method isavailable, disconnecting the battery for oneminutewill clear the codes.
NOTE: Some codescan becleared on OBD-I1 equipped vehiclesusing the Generic areaof
thescantool if specialty equipmentisnot available.

The next mandatory procedurethat M UST be performedisthe” Return To Basic Settings”
whichisthe Throttle Position Sensor and Kickdown rel earn settings that both the TCM and
the ECM must have in order to send proper commands for engine and transmission
operation.

The " Return To Basic Settings' MUST be performed if any of the following conditions
exist: 1. Replacement of the ECM.

2.Theengine hasbeen changed.

3. Repair or replacement of thethrottle housing.

4. Replacement or adjustment of the Throttle Position Sensor.

5. Replacement of the TCM.

CORRECTION: Usethefollowing procedure on all VW/AUDI vehicles equipped with 096, 097,098, 01M,
01N or O1Ptransmissions, to manually resetthe"Basic Settings':

1. Turntheignition” ON", Donot start theengine.

2. Movethegear selector lever tothe™ D4" position.

3. Depresstheaccelerator pedal all thewaytothefloor and holdittherefor 30 seconds.
Makecertain thecarpet or floor matisnotin theway of the pedal.

4. After 30 seconds, movethegear selector lever back to" PARK" .

5. Releasetheaccel erator pedal.

6. Turn theignition " OFF" .

7. After completion of the above, drive the vehicle on the road and perform three
individual upshift sequences and kickdown at light, medium and heavy throttle
conditions.

NOTE: Thesystemswill finetunethemselvesover thenext 50to 75 milesof driving.

) .. : Copyright © 2002 ATSG
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UNCONTROLLABLE HARSH 1-2 SHIFT
VW JETTA/ PASSAT AND CABRIO

COMPLAINT: The vehicle comes into shop with a complaint of a harsh 1-2 upshift at all times. Other
shiftsmay also be affected.

CAUSE: The TCMs in these vehicles have many problems. One of them is the task of energizing
Solenoid"E" or EV5whichismomentarily turned onto cushionthe 1-2 shift.
When thetransmissionisready to makethe 1-2 up shift, line pressure on throttle up risesto
approximately 160 psi and then, drops back down to approximately 65 -70 when the 1-2
shift isgoing to take place. If the computer failsto energize the EV5 Solenoid to drop the
pressure, theresult will be, aharsh 1-2 up shift.

CORRECTION: Install apressure gauge onthevehicle (See Figure 1). When thevehicleisindriveatidle,
the minimum pressure should read approximately 60 psi. Asyou step into the throttle, the
pressure should riseimmediately to approximately 160 to 170 psi. Asthe transition of the
shift takes place this pressure should drop back to about 65 psi asthe shift iscompleted the
pressurewill riseagainto 160-170 psi. If the pressure drops on the 2-3 and 3-4 up shift and
NOT on the 1-2, the EV5 solenoid may be mechanically faulty or the is an electrical
concern with the solenoid or the TCM isfaulty. The electrical solenoid concern or thefault
TCM should generate VA G code 00266 or OBD-11 code PO773.

Automatic Transmission Service Group
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65 PSI DURING
THE 1-2 SHIFT

160-170 PS
IN GEAR

LINE PRESSURE
SERVICE PORT

Copyright © 2002 ATSG

Figure 1
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VOLKSWAGEN 01M
NO SECOND GEAR, NO FOURTH GEAR OR NO FORWARD MOVEMENT

COMPLAINT: Thetransmission may have no Second Gear, or no Fourth Gear, or may not movein
any Forward Drive Gear.
When the pan is dropped, one or more small BROWN plugs are laying in the bottom
of the pan.

CAUSE: Some 1996 VW Jetta, Golf and Passat models equipped with the 01M transmission,
and built between August 1, 1995 and December 19, 1995 have valve bodies that were
assembled with BROWN bore plugs in three locations.

Check the transmission build date that is located on the transmission case indicated in
theillustration in figure 1 in order to determine if your transmission fallsinto this
complaint category.
The examplein theillustration in figure 1is, 01 08 5.
01 = Build Day, Which isthe First of the Month
08 = Build Month, which isAugust

5 = Build Year, Which is 1995.
The retaining lugs on each of these valve body bore plugs indicated by " A", " B" and
"C" infigure 2, have broken alowing the plugs to protrude or fall completely out of
the valve body due to tension of the valve spring pushing against the bore plug. The
complaint will depend on which plug has broken, the location of which, are shownin
figure 3.

) .. : Copyright © 2002 ATSG
Automatic Transmission Service Group



I:ITSG '2003" SEMINAR INFORMATION

SLIDE

VOLKSWAGEN 01M
NO SECOND GEAR, NO FOURTH GEAR OR NO FORWARD MOVEMENT

CORRECTION: A servicekit is available from Volkswagen that provides four new bore plugs that are
WHITE in stead of the previous BROWN plugs. The kit also provides a new "Check
Plug" washer and a replacement "Locking Collar" for the ail fill tube.
Thefilter screen and pan gasket does NOT come in the kit, these items must be
acquired separately.
The plugs are secured by pushing them in so the lug aligns with the notch in the valve
body, and then turning them clockwise ¥4 turn.

NOTE: The Volkswagen parts person may insist that thiskit is not available, INSI ST
ONIT!

IMPORTANT: Thereis available acomplete service kit that providesALL the plastic
bore plugs that are needed to service the valve body from Southeast
Parts which can be obtained from your parts distributor or call 800

-888-5489.
SERVICE INFORMATION:
Valve Body Bore Plug Repair Kit.........cccooeiiniiieiicsc e 01M 398 998
Refer t0 FACIOrY TSB... .o ettt sreene e 3897-01

A Valve Body Bore Plug Service Kit will be available from Southeast Parts, check
with your distributor for availability.

) .. : Copyright © 2002 ATSG
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VOLKSWAGEN 01M
NO SECOND GEAR, NO FOURTH GEAR OR NO FORWARD MOVEMENT

f /Q
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Figure 1
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VOLKSWAGEN 01M
NO SECOND GEAR, NO FOURTH GEAR OR NO FORWARD MOVEMENT

TAB BREAKS

The bore plugsmarked " A", " B" and " C" arereplaced by the kit.

Figure 2
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VOLKSWAGEN/AUDI "01M*"
NO FORWARD OR SLIPS FORWARD

COMPLAINT: Before or after overhaul, vehicles equipped with the 01M transaxle may exhibit a "no
forward" engagement or aslipping condition ontake-off infirst gear.

CAUSE: The cause may be, that the K1 (Forward) Pistoniscracked, asshowninFigure 1, which can
causealossof forward clutch pressure.

CORRECTION: ReplacetheK 1 (Forward) Piston aspart of every overhaul.

SERVICE INFORMATION:

At the time of this printing, the K1 (Forward) Piston is not sold, from Volkswagen,
seperatly from the complete drum assembly. Aftermarket suppliershave availablea" piston
kit" toservicetheK1drumaswell asall of theother bonded pistons.

FORWARD PISTON INSPECTION

CRACK ISNORMALLY

IN THISAREA \

Copyright © 2002 ATSG

Figure 1
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ISUZU, BMW, CADILLAC 4L 30E
NO FOURTH GEAR, FAILSAFE, GEAR RATIO ERROR CODE STORED

COMPLAINT: After overhaul, the transmission has no 3-4 shift, shortly thereafter the transmissionisin
failsafe and a gear ratio error code is stored.
Gear Ratio Error Codesthat can be stored are:

1990 = OB I SUZUL. ...ttt ettt sttt sttt e st et seeabesreenenneeneas Code 41
1994 - 95 I SUZU....eeeeeee ettt ettt et e e ae e bt e s st e e be e saeeeneesnneenneeas Code 61
BIMWV. e bbbttt b bttt n bbb nae s Code 100
Cadillac Catera and all other OBD-I1 Compliant vehicles...........ccccccceevveiiiiiiiennen. PO730
CAUSE: The Overrun Lockout Valve retainer was installed backwards, Refer to Figure 1, which
prevents the valve from moving against the spring to allow fourth clutch feed oil from
applying the fourth clutch.
The gear ratio error code is stored when fourth gear is commanded, but fourth gear does
not occur.

CORRECTION: Install the Overrun Lockout Valve retainer as shown in Figure 2.

Many thanksto Mark Glasser from X-Pert Transmissionsin Philadelphia, PA.

) .. : Copyright © 2002 ATSG
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ISUZU, BMW, CADILLAC 4L 30E

NO FOURTH GEAR, FAILSAFE, GEAR RATIO ERROR CODE STORED

OVERRUN LOCKOUT VALVE ASSEMBLY

CENTER
SUPPORT

OVERRUN LOCKOUT
VALVE RETAINER
INCORRECTLY INSTALLED

INCORRECT

OVERRUN LOCKOUT
VALVE RETAINER
INCORRECTLY INSTALLED

Figure 1
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ISUZU, BMW, CADILLAC 4L 30E

NO FOURTH GEAR, FAILSAFE, GEAR RATIO ERROR CODE STORED

OVERRUN LOCKOUT VALVE ASSEMBLY

CENTER
SUPPORT

OVERRUN LOCKOUT
VALVE RETAINER
CORRECTLY INSTALLED

CORRECT

OVERRUN LOCKOUT
VALVE RETAINER
CORRECTLY INSTALLED
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BMW ZF5HP18 & 5HP30

ENGINE/TRANSMISSION ALIGNMENT DOWEL PINS

COMPLAINT: Thetransmission has been overhauled and installed back into the vehicle. shortly after the
vehiclereturnswith awhining noise coming fromthe converter area. When thetransmission
isremoved, stator shaft damageisevident. when the converter iscut open, internal converter
damageisfound.

CAUSE: Theoriginal engine/transmission alignment dowel pinsaredamaged asseeninfigure1l. The
installer was careless when installing the transmission back into the vehicle and smashed
them by not carefully aligning thetransmissionwiththedowel pins.

These dowel pins are easily destroyed because they are very thin which results in the
transmission being off center causing theabove complaints.

CORRECTION: Heavier adignment dowel pins are available (Refer to Figure 2) which are not so easily
damaged.
Inform R& R staff to exercise carewheninstalling either of thesetransmissionsintoaBMW.

SERVICEINFORMATION:
Heavy Duty Engine/Transmission Alignment Dowel Pins are available from Mario
Aristides......305-666-3544.

DAMAGED DOWEL PIN HEAVY DUTY DOWEL PIN

|

Figure 1 Figure 2
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ZF-5HP-18 TRANSMISSION
NO POWER ON TAKE OFF, NEUTRALIZING, BIND UPSAND FAILSAFE

COMPLAINT: BMW’s M3, 530i and 320i vehicles equipped with the ZF-5HP-18 transmission may
exhibit ano power ontake off complaint feeling asif the stator in the converter isdefective.
Other complaintsmay be sudden neutralizing, bind upsor fail sefe.

CAUSE: It is not uncommon to find that the stator support in the pump cover has turned.
Depending on the severity of the turn will determine the type of complaint.

CORRECTION: If the stator support has turned inside the cover, the assembly will need to be replaced.
The replacement support and cover is called by ZF Industries as “ The Intermediate
Plate” (See Figure 1). The part is 1056-210-119 and lists for $ 524.45.

ZF'SINTERMEDIATE PLATE

1)

Figure 1

) .. : Copyright © 2002 ATSG
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ZFAUTOMATIC TRANSMISSIONS

FACTORY DESIGNATED FLUID INFORMATION
ZF Industries recommends specific fluid for their automatic transmissions. If the incorrect fluid is used, it is
possiblethat thefriction’sbonding agent to backing plate may deteriorate. The converter clutch ismost proneto
thisnegative reaction. The fluid recommendation can be easily determined by the color of the Transmission’s

| dentification Tag. Refer to Figure 1 to view the Manufacturers Specified Fluid A pplication Chart for four speed
transmissions, andfigure 2 for five speed transmissionsinorder to select thecorrect recommended fluid.

When looking at thischart youwill noticethat Shell Fluidisused for only oneapplication. We havenotedthat if
the Black Tag 5 HP 30 has been rebuilt with new clutches and isbeing installed with arebuilt Torque Converter
where all the clutches are dry, the Esso Fluid LT71141 can be used in place of the Shell Fluid without any
negative results. Itisnot recommended at all to mix Esso and Shell fluidinany application.

ZF’spart number for a20 Litre Container of Shell Fluidis0671 090 149.

ZF’spart number for a20 Litre Container of Esso Fluidis0671090 166.

The Esso or Shell Fluid can be purchased through a ZF authorized distributor. To locate a Distributor near you,
you canvisit ZF sPassenger Car/Transmissions Distributor L ocator onthe WEB at:

http://www.zf-group.com/am/pc/pt/ampcpt06.phtml

Or Call 1(800) 660-2269

) .. : Copyright © 2002 ATSG
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ZF TRANSMISSION FLUID REFERENCE CHART

4 SPEED TRANSMISSIONS
APPLICATION MAKE ID PLATE COLOR FLUID PART NUMBER
4HP14 All Makes Black Dexron |11
4HP18 All Makes Black Dexron |11
4HP18E All Makes Black Dexron 11
AHP18FLA All Makes Black Dexron |11
4HP18FLE All Makes Black Dexron |11
4HP20 All Makes Green Esso LT 71141
AHP22 All Makes Black Dexron |11
4HP22A All Makes Black Dexron 11
4AHP22HL Porsche Black Dexron |11
AHP24 All Makes Black Dexron |11
4HP24A All Makes Black Dexron 11
Figure 1
5 SPEED TRANSMISSIONS
APPLICATION MAKE ID PLATE COLOR FLUID PART NUMBER
5HP18 BMW Black Dexron |11
Green Esso LT71141
5HP18A BMW Black Dexron |11
5HP19 BMW Green Esso LT71141
5HP19FL Audi Green Esso LT71141
Porsche Green Esso LT71141
VW Green Esso LT71141
5HP19FLA Audi Green Esso LT71141
5HP19HL Porsche Green Esso LT71141
5HP19HLA Porsche Green Esso LT71141
5HP24 BMW Green Esso LT71141
Jaguar Green Esso LT71141
5HP24A Audi Green Esso LT71141
VW Green Esso LT71141
5HP30 Aston Martin Green Esso LT71141
Bentley Green Esso LT71141
BMW Black Shell LA 2634
BMW Green Esso LT71141
Rolls Royce Green Esso LT71141
Figure 2
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COMPLAINT:

CAUSE:

CORRECTION:

SLIDE

ZF5HP-19

2-3UPSHIFT FLAIR

Audi or BMW vehicles, equipped with the ZF5HP-19FL, ZF5HP-19FLA or ZF5HP-19
may exhibit a condition of a 2-3 upshift flair.

The cause may be, aloss of apply pressureto the F Clutch because of asealing ring wearing
intoabushingasshowninFigure 1.

Replace the Low Sprag assembly and F Clutch drum with the updated parts as shown in
Figure 1. Thisupdate replacesthe bushing with abearing which movesthefirst sealing ring
into adirect contact with the F drum. If the 2-3 upshift flair persists after the sealing problem
has been addresed, refer to Figure 2 to locate the " F* accumulator line-up, and install a.080"
to .100" shim inside of the "F" accumulator piston. This will make the accumulator spring
stronger and will help keepthe"F" accumulator regulator valvefrom stroking so quickly.

SERVICE INFORMATION:

HUBAND LOW SPRAGASSEMBLY (ZF partno.for BMW).........ccccceue.e. 1060273035
HUBAND LOW SPRAGASSEMBLY (ZF partno.for AUDI)..........cccueeee. 1060273013
FDRUMASSEMBLY (ZF Part NO.ALL) ..o 1060277010

ZF5HP-19 CROSS-SECTIONAL VIEW

NEW " F" DRUM ASSEMBLY WITH BEARING INSTEAD OF BUSHING

" D" n Gu
CLUTCH  cLuTcH
LOwW "F
SPRAG CLUTCH
| \
I I Il o) e

PREVIOUS DESIGN HAD SEALING RINGFOR"F" CLUTCH
RIDING ON THE SUPPORT BUSHING

1060277010

NEW SPRAGASSEMBLY
1060273013 (AUDI) OR 1060273035 (BMW)

Copyright © 2002 AT SG
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ZF-5HP-19FL
LOWER REAR VALVE BODY

ADD A .080"

TO .100" SHIM
60. LowerRear Valve Body INSIDE OF THE 85. "D" Clutch Damper Valve Spring Seat
61. Number 1Shift Valve PISTON 86. "D" Clutch Damper Valve Outer Spring
62. Number 1Shift Valve Spring 87. "D" Clutch Damper Valve Inner Spring
63. Number 1Shift Valve Bore Plug 88. "D" Clutch Damper Valve
64. Number 1Shift Valve Retainer 89. "D" Clutch Valve Train Bore Plug "O"Ring
65. MV-3 Solenoid (On-Off) 90. "D" Clutch Valve Train Bore Plug
66. MV-2 Solenoid (On-Off) 91. "D" Clutch Valve Train Bore Plug Retainer

67.
68.
69.
70.
71.
72.

EDS-3 Solenoid and "O"Ring (Pressure Regulating)
EDS-4 Solenoid and "O"Ring (Pressure Regulating)
EDS-2 Solenoid and "O"Ring (Pressure Regulating)
MV-1 Solenoid (On-Off)

Solenoid Retaining Brackets (2 Required)
Solenoid Retaining Bracket Screws (4 Required)

92.
93.
94.
95.
96.
97.

"F" Clutch Accumulator Regulator Valve Retainer
"F" Clutch Accumulator Regulator Valve

"F" Clutch Damper Valve Spring Seat

"F" Clutch Damper Valve Spring

"F" Clutch Damper Valve

"F" Clutch Valve Train Bore Plug "O"Ring

S
S
s

63

62

73. Traction Coast Valve 98. "F" Clutch Valve Train Bore Plug
74. Traction Coast Valve Spring 99. "F" Clutch Valve Train Bore Plug Retainer
75. Traction Coast Valve Train Retainer 100. Reverse Gear Valve
76. TCCRelease Regulator Valve 101. Reverse Gear Valve Spring
77. TCCRelease Regulator Valve Spring 102. Reverse Gear Valve Train Retainer
78. TCCRelease Regulator Valve Train Retainer 103. Number 2 Shift Valve
79. Number 3 Shift Valve 104. Number 2 Shift Valve Spring
80. Number 3 Shift Valve Spring 105. Number 2 Shift Valve Train Retainer
81. Number 3 Shift Valve Train Bore Plug 106. Pressure Reduction Valve
82. Number 3 Shift Valve Train Retainer 107. Pressure Reduction Valve Spring
83. "D" Clutch Accumulator Regulator Valve 108. Pressure Reduction Valve Train Retainer
84. "D" Clutch Accumulator Regulator Valve Retainer
Copyright © 2002 AT SG
Figure 2
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ZF-5HP-24
PRELIMINARY INFORMATION
BMW 5 SeriesE39, 7 SeriesE38, 8 SeriesE31 .......... 95-Current
Jaguar XK8 (X100), ...eevveerreerreeeeseerieereeseeseeneesee e 96-Current
Jaguar XJ8 (X300), ...cecerrerrierirrieerienieseesiesee e e 97-Current
Audi A8 (All Whedl Drive SHP-24A) ......ccocevevveienne. 96-Current

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

The A5S 440Z is an electronically controlled, five speed automatic transmission with alock-up clutch
typetorgque converter. Threeplanetary 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 Copyright © 2002 AT SG
Figure 1
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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 identification of val ves.

Refer toFigure1lfor Lower Front Valve Body exploded view andidentification of valves.
Refer toFigure12for Lower Rear Valve Body exploded view and identification of val ves.
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 to Figure18for external pressuretaplocationsin themain case

Copyright © 2002 ATSG
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ZF-5HP-24
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SELECTOR LEVER POSITIONS

P =Park, and should only be selected whenthevehicleisat astandstill. First apply the hand brake, and
then select the Park positionwiththemanual lever. RefertoFigure3.

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 beselected 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 downshiftsfrom 5thto 1st gear. Theadaptivetransmission
control (AGS) system containsvariousdriving programssuch as Stop and Go, Trailer Towing,
Mountain Driving, City Driving and Highway Driving (constant speed). These programsare 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 the left-hand gate (position "2" in Figure 3). It ispossibleto drive off in 1st gear, 2nd
gear or 3rd gear, however, 4th gear can be manually 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
driving conditions. Alsorecommended for lengthy descentsin mountainousareas.

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

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

Copyright © 2002 ATSG

Automatic Transmission Service Group



I:ITSG '2003" SEMINAR INFORMATION

SLIDE

Typical BMW Shift Lever

Copyright © 2002 ATSG

Figure 3

FAILSAFE OPERATION:

When asystem fault is detected which would impair normal reliable operation, the transmission control module

interrupts the power supply to Pin 12 at the transmission case connector. Thetransmission 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 PRNDA4

5

32
Actual Gear Obtained PRNbLG5555

Copyright © 2002 ATSG
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SLIDE
MV1 2AND 3
SOLENOID " OFF" SOLENOID " ON"
X X
PRESSURE FROM f EXHAUST
SV1,20R 3 X 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-1,20R 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 is applied 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 28 EXHAUST 2-5
BLOCKED
X <€ - == X " "
¢ , Black
"O" 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 solenoids are" 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.

Copyright © 2002 ATSG
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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
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ZF-5HP-24 INTERNAL WIRE SCHEMATIC
am) 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

Vo

XY

Speed Sensor
PURPLE
16 PURPLE
1 PURPLE PURPLE ~ PURPLE  PURPLE  PURPLE \( STRFIE——PURPLE
Y Y Y
4
9 GREEN
MV 3 MV 2 MV 1 EDS5 EDS?2 EDS3 EDS4 EDS1
8 GRAY
BLUE —
15 l
ORANGE
3
YELLOW
7
RED
u
GRAY
2
14 WHITE
(R;Qs;l;)rsiegsvg\)ﬁrre) Output Turbine
13 ORANGE Sensor Sensor
YELLOW
5
YELLOW
6
BROWN
10
BROWN
1

NOTE: Someinternal wire colors may vary.
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ZF-5HP-24 SOLENOID APPLICATION CHART

Selector Lever( Mv1 | Mv2 | Mv3 | EDS1 | EDS2 | EDS3 | EDS4 | EDS5 | GEAR
Position Solenoid| Solenoid| Solenoid| Solenoid| Solenoid | Solenoid| Solenoid|Solenoid| RATI O
PARK ON ON *%* -* * -%

REVERSE ON ® *%* *- * *- | 4101
NEUTRAL ON ON *% -* * -%
D-1ST ON *% *= * *= 3571
D-2ND ON ON *%* * * 2.20:1
D-3RD ON *% * 1.51:1
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 2and 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 reverseissel ected at ahigh vehiclespeed, toinhibit reverseengagement.

*%* EDS1isusedfor linepressurecontrol only, and operatesfrom 0to 0.8 amps. Whenthesolenoidis"OFF" (0
amps), pressureishigh. EDS1 pressureis”Lowered" asthe solenoidismodul ated by the control unit.

* EDS2, EDS 3, EDS4 and EDS5 Solenoids are al so pulse modul ated but are exactly the opposite of EDS 1
Solenoid. When these solenoids are "ON" oil pressure in 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.

Copyright © 2002 ATSG
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EDS-5 SOLENOID OPERATION

—

ORIFICE
IN PLATE

=
<
>

ORIFICE

ORIFICE
: : FROM PUMP
FROM MODULATING _ PP OLTRUT)
VALVE (BASED ON EDS-1) X
r=——===3
| ORIFICE A
|
| [ ]
PRESSURE CONTROL
: EDS 1 SOLENOID
l
[ MOD-V
: L ABSCH .-V-A
| ORIFICE X
-1 =|= »\ D
b - - - - - 4]
| . FROM SV-3
TOSPRINGSIDE | =
OF PRESSURE -@— — — —| - — —|&==3
REGULATOR VALVE = :
_ — - - >
FROM PRESSURE ' :
REGULATOR VALVE EDS |
5 | FROM MANUAL
X VALVE
« ' FORWARD RANGES
- |
|
F——= - — = |

L
. l DAMPER ASSEMBLY
FOREDS5

EDS5isused to prevent the ABSCH .-V-A, which isthe switch valve for the A clutch, from
stroking against its spring. Its useis mainly for forward engagement and a 5-4 downshift.

Copyright © 2002 AT SG
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SOLENOID AND SENSOR RESISTANCE CHART

Case Connector Resistance

Solenoid Pin_Numgers In Ohms

MV 1 8and 12 30-34Q

MV 2 9and 12 30-34Q

MV 3 4and 12 30-34Q
EDS1 2and 12 52-6.8Q
EDS?2 3and 12 6.2-7.8Q
EDS3 7and 12 6.2-7.8Q
EDS4 11 and 12 6.2-7.8Q
EDS5 15and 12 6.2-7.8Q

TOT 13and 14 1000 Q2 at 25° C

TSS land 10 292 - 358 Q2
0SS 5and 6 292 - 358 Q2

View Looking Into Case
Connector Setting In The vehicle

Electronic Control Unit Connector Pin | dentification

EEREEGIEIEEIEIE)

EEE) EENEEE @ @E E M@ [ @E M @ E M @ E E @ () CH O R0
(8] (e (el (8] (4] (2] (62 (e (801 (5] (78] [z (el () (4] (3] (72 [ () (] (s8] (2] el (6] (el (3] (2] (6] [l (5] (][50 (5]

NI
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ZF-5HP-24 UPPER VALVE BODY

Check Valve
And Spring

21. ClutchValve "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. ClutchValve "B"Line-Up (KV-B).

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

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

Copyright © 2002 AT SG
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SLIDE

. Manual Shift Valve (W-S).
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

ZF-5HP-24 LOWER FRONT VALVE BODY

Converter Clutch Apply Oil Control Valve (WK-V).
Converter Clutch Release Oil Control Valve (WD-V).
Main Pressure Regulator Valve Line-Up (HD-V).
Lubrication Valve (SCHM-V)

Modulating Valve Line-Up (MOD-V).

Holding Valve For"B" Clutch (HV-B).
Accumulator Valve For EDS 2 Solenoid (D-2).
Holding Valve For "D" Clutch (HV-D).
Accumulator Valve For EDS 4 Solenoid (D-4).
Accumulator Valve For EDS 3 Solenoid (D-3).

Copyright © 2002 AT SG

Figure 11

Automatic Transmission Service Group



I:ITSG '2003" SEMINAR INFORMATION

SLIDE

ZF-5HP-24 LOWER REAR VALVE BODY

FSS

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

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

</t \ - ,B@‘)
4 - §®\) #

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

1. "A"Clutch Accumulator Line-Up (D-A).
2. ShiftValve Number1 (SV-1).
3. Shift Valve Number2 (SV-2).
4. Shift Valve Number 3 (SV-3).
5. Switch Valve For "D" Clutch (ABSCH-V-D).
6. Clutch Valve "D"Line-Up (KV-D).
7. Reverse Gear Valve Line-Up (RG-V).
Copyright © 2002 AT SG
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SLIDE
ZF 5HP-24 UPPER VALVE BODY

L]

——)

o

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. ClutchValve "E1"Line-Up (KV-E1).

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

Check Valve
And Spring

No Checkballs
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SLIDE
3 Clutch Apply Solenoids ~ Converter Clutch . .
3 Shift Solenoids (Pressure Regulator Solenoids) PWM Solenoid Man Line Pressure

Regulator Solenoid

LOWER REAR
VALVE BODY

A00AAANAAAAANAAA

BB vbBBvbvl

LOWER FRONT
VALVE BODY

1. "A"Clutch Accumulator Line-Up (D-A). 11.
2. ShiftValve Number1 (SV-1). 12.
3. ShiftValve Number2 (SV-2). 13.
4. Shift Valve Number 3 (SV-3). 14.
5. Switch Valve For"D" Clutch (ABSCH-V-D). 15.
6. Clutch Valve "D"Line-Up (KV-D). 16.
7. Reverse Gear Valve Line-Up (RG-V). 17.
8. "C" Clutch AccumulatorLine-Up (D-C). 18.
9. Manual ShiftValve (W-S). 19.
10. Converter Clutch Apply Oil Control Valve (WK-V).

Converter Clutch Release Oil Control Valve (WD-V).
Main Pressure Regulator Valve Line-Up (HD-V).
Lubrication Valve (SCHM-V)

Modulating Valve Line-Up (MOD-V).

Main Regulator Valve For "B" Clutch (HV-B).
Accumulator Valve For EDS 2 Solenoid (D-2).

Main Regulator Valve For "D" Clutch (HV-D).
Accumulator Valve For EDS 4 Solenoid (D-4).
Accumulator Valve For EDS 3 Solenoid (D-3).
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EDS5

ACC‘I‘DTJ”;ator White .087" Small White
Flat Orifice Plastic Filter

a8 . . .
Brown .038" Q = O N
Flat Orifice 'l . 4 : Original
=) — 236" Diameter
t-

Blue .055"
Flat Orifice

Brown .038"
Flat Orifice

&\ Black .059"

. .] Flat Orifice

&/ ”_

N - L N\~ WO AN [~/ - O )Flat Or|f|ce

White .047"
Flat Orifice

Plastic A
Relief Valve
And Spring
Brown .038"
Flat Orifice
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PRESSURE TAPLOCATIONSAND IDENTIFICATION
Jaguar Model Shown

SR

ID Tag
Location

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

" Out" To Cooler

"WKS" = TCC Off

"WKZ" = TCC Apply (Not Drilled)

Copyright © 2002 AT SG
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PUMPVOLUME CONTROL
VALVE LOCATION

PUMP COVER

1 ouTtpuT

PUMP VOLUME / Y,
CONTROL VALVE 97
(MRV) w/ N
CONTROL VA

SPRING
SPRING SEAT

RETAINING BOLT
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PUMPVOLUME CONTROL
VALVE OPERATION

OUTER GEAR

LUBRICATION @}
PUMP VOLUME

SUCTION OUTPUT CONTROL VALVE

BALANCE
ORIFICE \ ——
.058" h

TO PRESSURE
E : REGULATOR VALVE

INCREASED RPM
FORCES THE 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 moveto 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.

Copyright © 2002 AT SG
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PUMPAND
PUMPPLATE

PUMPBODY PUMPPLATE

OUTER PUMP
GEAR LUBRICATION

PUMP PLATE INSTALLED
ON PUMPBODY
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DAEWOO LANOS, NUBIRA AND LEGANZA

P1336 - 58x CRANK TOOTH NOT LEARNED

COMPLAINT: After repairs, the vehicle may exhibit a variety of driveability complaints. The
Malfunction Indicator Light may beilluminated with avariety of Diagnostic Trouble
Codes stored in the computer’s memory including P1336 - “58x Crank Tooth Not
Learned.”

CAUSE: Whenever any component that may affect the relationship between the crankshaft
and the Crankshaft Position Sensor is removed or replaced, such as the sensors
themselves or the Engine Control Module/Powertrain Control Module or battery is
disconnected or replaced, poor driveability and variousunrelated DTC'soccur.

CORRECTION: A "Crankshaft Position Variation Learning Procedure’ must be performed by the
Dedler using their Scan 100 Tool. This procedure (The TEC Test Procedure)
electronically aligns the Crankshaft Position Sensor to the crankshaft to correct for
variationsin Timing Belt length, camshaft and crankshaft pulleys.

) .. : Copyright © 2002 ATSG
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HONDA M6HA, BAXA FAMILY
PRELIMINARY INFORMATION

The M6HA and BAXA family originated in the 1997 Honda Prelude and the 1998 model Honda Accord.
Other members of this family include, MAXA, B7XA, MDWA, B7TA, B7YA, M7ZA, B6VA, M7WA.
Although the designations and configurations for these transaxles are different, the shift strategy and clutch
pack applicationsare exactly thesame.

The clutch pack applications for these transmissions are as follows; the 1st clutchison in 1st gear, the 2nd
clutchisonin 2nd gear, the 3rd clutchisonin 3rd, and the 4th clutchisonin 4th. Thisfamily of transaxleshave
clutch to clutch gear change strategy. This requires precise shift timing on behalf of the Powertrain Control
Module, to control the amount of overlap on each gear change. The PCM determines shift timing and shift feel,
based onthrottle position sensor, theamount of engineload on thevehicle, vehicle speed, shift lever positionand
variousother sensors.

The PCM controls gear changes with Shift Control Solenoid "A" and "B." The PCM controls shift feel and
shift overlap thru Clutch Pressure Control Solenoid"A™ and"B" in conjunction with Shift Control Solenoid"C."
The PCM usesthe Mainshaft and Countershaft speed sensor information, along with the Vehicle Speed Sensor
to calculate overlap on shifts as well as gear ratios. There are two different pressure modes that the PCM
controls. The 1st is CPC mode (Clutch Pressure Control). Thismodeisused during agear change. Thisreduced
pressuremodemakesit possiblefor two different clutch packsto bepartially applied at thesametime. The2ndis
Line Pressure Mode. This mode is used to hold the clutch that is applied, fully on. The 2nd and /or 3rd gear
pressure switch, if so equipped, tells the PCM when the 2nd or 3rd clutch is starting to apply, or when that
particular clutchisnearly released.

Refer toFigurel, for identification of all Shift Control Solenoids,Clutch Pressure Control Solenoids, 2ndand 3rd
gear Pressure Switches, Mainshaft and Counter shaft speed sensorsand component chmschart.

Refer toFigure2, for Solenoid application for Neutral and theengagement of the 1st clutch.

Refer toFigure3, for Solenoid application for Drivingin 1st gear andthe 1stto 2ndgear transition.

Refer toFigure4, for Solenoid application for Drivingin 2nd gear andthe2ndto 3rd gear transition.

Refer toFigure5, for Solenoid application for Drivingin 3rdgear, 3rdto4th gear transition, and Drivingin 4th.
Refer toFigure®6, for Solenoid application for theNeutral to Reverseengagement and Drivingin Reverse.
Refer toFigure7, for Solenoid application for the Torque Converter Clutch apply stages.

Refer to Figure8, for adescription of Clutch Pressure Control Solenoid operation.

Refer toFigure9, tocheck themechanical function of Clutch PressureControl Solenoid" A" and" B".

Refer to Figure 10, to check themechanical function of Shift Control Solenoid” B" and" C" .

Refer toFigurell, tocheck mechanical function of Lock-up Control Solenoidand Shift Control Solenoid™ A" .
Refer to Figure 12, to check themechanical operation of the2nd and 3rd gear pressureswitches.

Refer toFigurel3, for aHydraulic Circuit diagram of the BAXA.
Copyright © 2002 AT SG
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(CPCS'B")

COUNTERSHAFT
SPEED SENSOR

CLUTCH PRESSURE
CONTROL SOLENOID " B"

"BLACK" CONNECTOR

M6HA-BAXA FAMILY

LOCK-UP =]
CONTROL SOLENOID

(LUCS)

2nd GEAR (N.O.)
PRESSURE SWITCH

SHIFT CONTROL
SOLENOID " A"
(SCS'A")

o ‘.;’7

1o~

= (6 g SHIFT CONTROL
2 i rr\\

\ - [ SOLENOID "B"
‘ \ ‘\\ ‘w (SCS'B")

/./// S "BLACK" CONNECTOR
I‘J

—_
—

SHIFT CONTROL
SOLENOID " C"

5 (ScS'C')

"BROWN" CONNECTOR

3rd GEAR (N.O))
SQAE?E'B'?EQ;T)R PRESSURE SWITCH
(Model Sensitive)
CLUTCH PRESSURE
CONTROL SOLENOID " A"
(CPCS' A")
“BROWN" CONNECTOR

COMPONENT OHMS
Shift Control Solenoid" A" (SCS"A") 12-25
Shift Control Solenoid"B" (SCS"B") 12-25
Shift Control Solenoid" C" (SCS"C") 12-25
Clutch Pressure Control Solenoid " A" (CPCS"A") 5
Clutch Pressure Control Solenoid "B" (CPCS"B") 5
Countershaft Speed Sensor 400-600
Mainshaft Speed Sensor 400-600
LOCk'Up Control Solenoid" C" (L UCS) 12-25 Copyrlght © 2002 ATSG
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I:ITSG '2003" SEMINAR INFORMATION

SLIDE
CLUTCH PRESSURE CONTROL SOLENOID AND VALVE OPERATION " OFF"

CLUTCH PRESSURE CONTROL Pressure port on
SOLENOID AND VALVE " A"

CL UE%HN'IID'EE)?_SURE From Modulating Valve

(' Solenoid regulator)
SOLENOIDS" OFF"

To CPCvalve" A"
P> Reverse CPC valve
Shift valve " C"

CLUTCH PRESSURE CONTROL To CPC valve" B" \
SOLENOID AND VALVE " B" Shift valve " C
Shift valve " D"

Clutch Pressure Control Solenoid and Valve" A" supply modulating pressureto CPC valve " A", Reverse

CPC valve and Shift valve " C" when " OFF."
Clutch Pressure Control Solenoid and Valve " B" shut off the supply of modulating pressure to CPC valve

CLUTCH PRESSURE CONTROL SOLENOID AND VALVE OPERATION " ON"

Pressure port on

CLUTCH PRESSURE CONTROL ﬁm{B .
SOLENOID AND VALVE " A" ‘ solenoid block

CLUTCH PRESSURE

To CPCvalve" A"
Reverse CPC valve
Shift valve " C"

From Modulating Valve
CONTROL ( Solenoid regulator)

SOLENOIDS" ON"

CLUTCH PRESSURE CONTROL

wpn To CPC valve"B"
SOLENOID AND VALVE "B o o

Shift valve" D"
Clutch Pressure Control Solenoid and Valve" A" shut off the supply of modulating pressure to CPC valve
" A", Reverse CPC valve and Shift valve" C" when " ON."
Clutch Pressure Control Solenoid and Valve " B" supply modulating pressureto CPC valve " B", Shift
valve" C" and Shift Valve" D" when " ON. Copyright © 2002 ATSG

Figure 8
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I:ITSG '2003" SEMINAR INFORMATION

SLIDE

SOLENOID CHECK AND OPERATION
CLUTCH PRESSURE CONTROL SOLENOID VALVES" A" AND "B" OFF

CLUTCH PRESSURE
CONTROL SOLENOID
VALVE " A" OFF

AIRWILL EXHAUST
THRU THISHOLE

APPLY AIR
PRESSURE HERE

AIRISBLOCKED

CLUTCH PRESSURE TO THISHOLE

CONTROL SOLENOID
VALVE " B" OFF

SOLENOID CHECK AND OPERATION
CLUTCH PRESSURE CONTROL SOLENOID VALVES"A" AND "B" ON

CLUTCH PRESSURE
CONTROL SOLENOID
VALVE " A" ON

AIR ISBLOCKED
TOTHISHOLE

APPLY AIR
PRESSURE HERE

CLUTCH PRESSURE
CONTROL SOLENOID
VALVE " B" ON

AIRWILL EXHAUST
THRUTHISHOLE

Copyright © 2002 ATSG

Figure 9
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I:ITSG '2003" SEMINAR INFORMATION

SLIDE

SOLENOID CHECK AND OPERATION
SHIFT CONTROL SOLENOID "B" AND " C" OFF

SCS"B"
OFF

(" Black" Connector)

scs"c
OFF

("Brown" Connector)

TO SHIFT VALVE " B"

TO SHIFT VALVE " C"
o —> AND SERVO

AND REVERSE

CONTROL VALVE CPC VALVE
T CONNECTED CONNECTED
FROM MODULATOR FROM MODULATOR
VALVE VALVE

Summary: When Shift Control Solenoid " B" and " C" are OFF, oil from the Modulating valveis
applied to stroke the valves that the solenoids control.

SHIFT CONTROL SOLENOID "B" AND " C" ON

SCS"B"
ON

B (" Black" Connector)

CONNECTED
ﬁOM SHIFT VALVE " B"

SCS"C"

("Brown" Connector)

CONNECTED

— x7
FROM SHIFT VALVE "C"

AND SERVO AND REVERSE
CONTROL VALVE CPC VALVE
FROM MODULATOR FROM MODULATOR
VALVE VALVE

Summary: When Shift Control Solenoid " B" and " C" are ON, oil from the Modulating
valve is blocked at the end of the solenoid. The valves, that the solenoids control, are
connected to the exhaust at the top of the solenoid.
Copyright © 2002 AT SG
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I:ITSG '2003" SEMINAR INFORMATION

SLIDE

SOLENOID CHECK AND OPERATION

LOCK-UP CONTROL AND SHIFT CONTROL SOLENOID " A" OFF

LOCK-UP CONTROL
SOLENOID

MODULATING VALVE
PRESSURE TO LOCK-UP

SHIFT VALVE
X (Spring Side)
BLOCKED
X
BLOCKED MODULATING VALVE
PRESSURE TO SHIFT
SHIFT CONTROL VALVE " A"
SOLENOID " A"

When the Lock-up control Solenoid is OFF, Modulating Pressureis HIGH, which prevents the Lock-up
Shift Valve from stroking.
When Shift Control Solenoid " A" is OFF, Modulating Pressureis HI GH, which strokes Shift Valve" A."

LOCK-UP CONTROL AND SHIFT CONTROL SOLENOID " A" ON
CONNECTED

LOCK-UP CONTROL
SOLENOID

MODULATING VALVE
PRESSURE TO LOCK-UP
SHIFT VALVE

(Spring Side)

MODULATING VALVE
PRESSURE TO SHIFT
VALVE " A"

SHIFT CONTROL
SOLENOID " A"

CONNECTED

When the Lock-up control Solenoid is ON, Modulating Pressureis EXHAUSTED, which allows the Lock-up Shift
Valve to stroke.
When Shift Control Solenoid " A" is ON, Modulating Pressureis EXHAUSTED, which allows Shift Valve" A" to

be held to the right by its spring. Copyright © 2002 ATSG

Figure 11
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I:ITSG '2003" SEMINAR INFORMATION

SLIDE

PRESSURE SWITCH CHECK AND OPERATION
2ND OR 3RD GEAR PRESSURE SWITCH " OFF"

NO PRESSURE
APPLIED

SUMMARY: THE 2nd AND 3rd GEAR PRESSURE SWITCHESARE " OPEN" WITH NO PRESSURE APPLIED

2ND OR 3RD GEAR PRESSURE SWITCH " ON"

CLOSED AT
APPROXIMATLY
40 psi.

40-100 psi.
OF PRESSURE
APPLIED

SUMMARY: THE 2nd AND 3rd GEAR PRESSURE SWITCHES " CLOSE" WHEN 40-100 psi. OF PRESSURE
ISAPPLIED TO THE SWITCH.

Copyright © 2002 AT SG

Figure 12
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nTSG '2003" SEMINAR INFORMATION

SLIDE

HONDA CIVIC HX
DELAYED BANG ENGAGEMENT OR SHUDDER ON TAKE-OFF

COMPLAINT: 1996 to 1999 Honda Civic HX equipped with the Continuously Variable Transmission
(CVT) may experience a delayed harsh engagement or a shudder on initial take-off in
both drive and reverse.

CAUSE: Some of the common causes which produces this complaint would be:
1. A mechanically failed Start Clutch Solenoid (Figure 1).
2. Sticking Start Clutch Control Valve (Figure 1).
3. Aleak in the Start Clutch Drum circuit (Figure 2).
4. A cracked Drive Pulley (Figure 2).
5. A stretched Steel Belt slipping in the pulleys (Figure 2).

CORRECTION: Check the Start Clutch pressure circuit with a pressure gauge. Thetap location is
provided in Figure 3. Honda does not publish pressure specifications for thistap but in
checking good operational vehicles, thereis seen 351to 40 psi of pressure at idle while
in Drive. At stall in drive, this pressure reached 120 to 130 psi. Thiswill verify the
integrity of the Start Clutch Solenoid, valve and drum. If this pressure is low, one of
these items s faulty. If pressures are within specifications there may be pulley or steel
belt problems.

Pulleys are known to crack causing aloss of squeeze pressure on the belts. Figure 3
illustrates the remaining pressure tap locations with pressure specifications in the chart
shown in Figure 3. Pressure check both the Drive and Driven Pulleys. If one or both are
low, an internal inspection will be needed. Many times the cracks in the pulleys can be
seen. If the pressures are within specification, chances are the Steel Belt has stretched
and will need to be replaced.

CAUTION: CHECKING PRESSURE ON THE PULLEY S CAN REACH 600 PSI
OR GREATER. BESURETOUSEANAPPROPRIATE GAUGE.

IMPORTANT NOTE:

When the TCM, Transmission Assembly, Start Clutch Assembly, Lower Valve Body or
Engineisreplaced or overhauled, the TCM must relearn the feedback signal for Start
Clutch Control.

The procedure for the Start clutch relearn for 1996 and 1997-99 models can be found in
figure 4

) .. : Copyright © 2002 ATSG
Automatic Transmission Service Group
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'2003" SEMINAR INFORMATION
SLIDE

HONDA CIVIC HX
DELAYED BANG ENGAGEMENT

INHIBITOR
SOLENOID

PH-PL CONTROL VALVE

START CLUTCH

CONTROL SOLENOID START CLUTCH

CONTROL VALVE

SHIFT CONTROL

- L - ]
: e,
LA ;@j E_q'dj; 3]
e "Eé'-fizh ) A -\-
£ iy P
i .JIQJ _it::k“d_{'\',
Lk

PL CONTROL VALVE PH-PL CONTROL

SOLENOID

Figure 1

) .. : Copyright © 2002 ATSG
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"2003" SEMINAR INFORMATION
I:I'I'SG SLIDE

HONDA CIVIC HX
DELAYED BANG ENGAGEMENT

RING GEAR

FLYWHEEL

START
CLUTCH

~. INPUT
SHAFT

DRIVE
PULLEY

FORWARD CLUTCH
REVERSE BRAKE
PLANETARY GEAR SET

DRIVEN
PULLEY

ATFFILTER

Figure 2

) .. : Copyright © 2002 ATSG
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I:ITSG '2003" SEMINAR INFORMATION

SLIDE

HONDA CIVIC HX

M4VA PRESSURE CHART
SHIFT PRESSURE
| EVER CIRCUIT IN
PRESSURE CONDITIONS
POSITION PSI
FORWARD
[D] CLUTCH WHEELS FREE, ENGINE @ 1500 RPM | 200 - 253
REVERSE
[R] BRAKE WHEELS FREE, ENGINE @ 1500 RPM | 200 - 253
DRvE WHEELS FREE, ENGINE @ 1500 RPM | *30 - 100
PULLEY '
DRIVEN
PULLEY WHEELS FREE, ENGINE @ 1500 RPM | 210 - 330
LUBRICATION | WHEELS FREE, ENGINE @ 3000 RPM [ ABOVE 30
START
[D] CLUTCH IDLE 35- 40
START
[O CLUTCH STALL 120 - 130

F CAUTION: When transmission control system isin failsafe, drive pulley pressure may exceed 500 PS|

FORWARD CLUTCH
PRESSURE TAP
(MARKED WITH “F”)
REVERSE BRAKE
PRESSURE TAP

LUBRICATION
PRESSURE TAP

DRIVEN PULLEY
PRESSURE TAP
(MARKED WITH “DN”")

THE START CLUTCH
PRESSURE TAP
DRIVE PULLEY (MARKED WITH “SC")
PRESSURE TAP

(MARKED WITH “DR”)

_ Figure 3 ) Copyright © 2002 ATSG
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I:ITSG '2003" SEMINAR INFORMATION

SLIDE

HONDA CIVIC HX
START CLUTCH RELEARN PROCEDURE

1996 MODEL ONLY:
1. Locate the Service Check Connector under the passenger side dash and jump the connector.
2. Start the engine, and warm it up to normal operating temperature, the radiator cooling fan should
come on twice.
3. Fully depress the brake pedal and accelerator pedal for 20 secondsin the "D" position.
4. Release the accelerator pedal and shift into neutral or park. To store the engine negative pressure in
memory, let the engine idle for one minute under the following conditions:
-Brake pedal depressed
-A/C switch OFF
‘Headlight switch OFF
‘Heater Fan switch OFF
-All accessories OFF
NOTE: Begin step 4 within 60 seconds after the radiator fan goes off.
5. Shift into "D" position, and let the engine idle for 2 minutes to store the feedback signal in memory
under the same conditions asin step 4.
6. Remove the jJumper from the Service Check Connector.
NOTE: The TCM will not store the feedback signal when transmission fluid temperature is below
104°F (40°C) even if coolant temperature reaches normal operating temperature.
This procedure may have to be repeated until Start Clutch calibration is compl ete.

1997-99 MODELS:
The TCM (1997-98 Models0 and PCM (1999M odel) memorize the Feedback Signal when you drive the
vehicle asfollows: -Warm the engine to normal operating temperature.
-Shift into the "D" position.
Turn OFF al electrical systems.
-Drive the vehicle to a speed of 37 mph (60 km/h).
-After vehicle speed reaches 37 mph (60 km/h), release the accelerator pedal for 5
seconds.

Figure 4

) .. : Copyright © 2002 ATSG
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"2003" SEMINAR INFORMATION
I:I'I'SG SLIDE

|ISUZU NPR/GMC FORWARD TILTMASTER

STACKED SHIFTS
COMPLAINT: Thetransmissionshiftsearly, thereareno codesstored and the TPSsignal iscorrect.

CAUSE: Vehicle Speed Sensor #1 showninfigure 1, whichislocated in the extension housing and
excited by thepark gear isresponsiblefor the stacked shift complaint. Theproblemis, the
speed sensor checked good, but isfaulty.

Rather thanjust buy aspeed sensor, thereisaway to verify theV SS#1 fault.

CORRECTION: These vehicles also have a#2 Speed Sensor which is located in the instrument cluster
(Refer to figure 2) on 1988-1995 models, or a gear driven speed sensor located in the
extension housing (Refer tofigure 3) on 1995%2-1998 models.

The#2V SSwill takeover thefunction of the#1V SSshoulditfail.

Therefore, al oneneedsto doisdisconnect the#1V SSand |et the#2V SStakeover.
Now, if thetransmission shift timingiscorrect, you have verified that VSS#1 iscausing
thestacked shift complaint.

SERVICEINFORMATION:

VEHICLE SPEED SENSOR #1
Vehicle speed sensor #1 islocated in the extension housing of the transmission, as
seenin figure 1, and is excited by the parking gear. This Sensor is "hard wired" to the
TCM. VSS#1 isan AC voltage generator and can be checked in AC volts or Hertz
(Hz) asfollows: 10mph = 4VAC; 30mph = 7VAC; 50mph = 11VAC.

10mph = 291Hz; 30mph = 750Hz; 50mph = 1200Hz.

The resistance of the sensor is 504-616 ohms.

VEHICLE SPEED SENSOR #2 (1988-95)

Vehicle speed sensor #2, within these models years, islocated in the speedometer head
and isareed switch typethat isdriven by the speedometer cable, asseeninfigure2. This
sensor is best checked in DC volts at the TCM for a0-5 volt pulse astherear wheels are
rotated slowly.

This type of sensor is athree wire type that receives a 5 volt voltage supply, a ground
circuit and a0-5 volt signal return. Thissensor has ONLY the signal return wiregoing to
theTCM.

VEHICLE SPEED SENSOR#2 (1995Y%2- 1998)

Beginning with the 1995%2 model year V SS#2 was moved to the transmission extension
housing and becameagear driven AC voltagegenerator, asseeninfigure 3.

This sensor is "hard wired" to the TCM and can be checked in Hertz (Hz) as
follows:10mph = 15Hz; 30mph =33Hz; 50mph =55Hz.

) .. : Copyright © 2002 ATSG
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ISUZU NPR/GMC FORWARD TILTMASTER
STACKED SHIFTS

VEHICLE SPEED SENSOR #1

EXTENSION
HOUSING

[

TCM 20 PIN CONNECTOR

15]16

CHECK VSS#1 AC VOLTAGE OR HERTZ SIGNAL AT TCM 20 PIN CONNECTOR
TERMINALS15& 16

Figure 1
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|ISUZU NPR/GMC FORWARD TILTMASTER
STACKED SHIFTS

VEHICLE SPEED SENSOR #2 IN SPEEDOMETER HEAD (1988-94)

REED SWITCH

ROTARY MAGNET

0
5 - —,
N S
57 kmn ~85 xm,‘ /’N
MPH s N

DIESEL FUEL ONLY SWITCH SWITCH
CLOSED OPEN

CHECK VSS#20-5VOLT PULSED
SIGNAL AT TCM 16 PIN CONNECTOR
TERMINALS?24 & 32

TCM 16 PIN CONNECTOR

OHMS ADJUST D

ASHEEFERREEREELELE

N

24
32

Figure 2
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ISUZU NPR/GMC FORWARD TILTMASTER
STACKED SHIFTS

VEHICLE SPEED SENSOR #2 IN TRANSMISSION (1995Y2 - 1998)

CHECK VSS#2AC VOLTAGE OR HERTZ SIGNAL AT TCM 20 PIN CONNECTOR
TERMINALS 24 & 32

Figure 3
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MAZDA R4A-EL

TURBINE SENSOR WIRE/CONNECTOR CONFIGURATION

COMPLAINT: Duringtheremoval of thetransmission, it isnot uncommon to get the Turbine Shaft Speed
Sensor wiring harness tangled and snagged where the wires are pulled out of the connector
(See Figure 1 for sensor location). When the technician attempts to repair the wiring, it is
noticed that the wire colors on the sensor side of the connector do not match to that on the
mai n harness connector making the proper connection unknown.

CORRECTION: Using Figure 2, the Red Wirein the sensor harness matches up with the Blue/Yellowwirein
the main harness. The Black Wire in the sensor harness matches up with the Black/Green

wire in the main harness. The White Wire in the sensor harness then matches up with the
Blue/Green Wireinthemain harness.

TURBINE SPEED SENSOR LOCATION

Figure 1

) .. : Copyright © 2002 ATSG
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MAZDA R4A-EL
TURBINE SENSOR WIRE/CONNECTOR CONFIGURATION

TURBINE SPEED SENSOR CONNECTOR

/\f«««m)»w)”“‘((((((((((
&

RED WIRE
(TERMINAL A)

|

WHITE WIRE BLACK WIRE
(TERMINAL B)  (TERMINAL C)

BLUE/YELLOW WIRE

BLUE/GREEN WIRE

MAIN HARNESS TURBINE SPEED SENSOR CONNECTOR

Figure 2
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MAZDA/FORD
SNAP-ON SCAN TOOL VEHICLE IDENTIFICATION

COMPLAINT: When attempting to scan a Mazda vehicle equipped with Ford electronics, the scan tool
indicates that no codes are stored even though the symptoms that are currently present
obviously indicatethat one or more codes ARE stored. The situation becomesmore complex
whenitisrealizedthat "data' isalsonot available.

CAUSE: Asaresult of vehiclemodel crossover, many of the Mazda car and truck modelsare actually

FORD manufactured vehicles. Because of this, these Mazda vehicleswill be equipped with
Ford EEC-1V or EEC-V computers as well as domestic transmissions. Because of model
crossover, identifying the vehicle as a Mazda to the scan tool, using the Asian Primary and
Troubleshooter cartridges, will resultinincorrect or no information fromthescantool.
Examplesof model crossover are: Mazda Navajo=F ord Explorer

Mazda" B" 2,3and 4000 SeriesTrucks=Ford Ranger

Mazda 626 or MX6=Ford Probe

Mazda Tribute=Ford Escape

CORRECTION: When identifying one of these vehicles for purposes of codes and data retrieval, use the
Domestic Primary and Troubleshooter cartridges, then, using the chart in figure 1 for
vehiclesthat require 3#digit "VIN"identification, and the chart in Figure 2 for vehiclesthat
require 4 digit "VIN" identification, enter the appropriate "VIN" digits indicated in these
chartswhichwill now provideaccessto computer diagnostics.

NOTE#1: 1995 & L ater Mazda"B" SeriesTrucksidentified asaFord Ranger will provide
morelivedatawhenusing DOMESTI C Primary and Troubl eshooter cartridges.

NOTE #2: Remember to utilizethe"GENERIC OBD-11" and"FREEZE FRAME"
categorieson 1995 and later OBD-I1 equipped vehicles.

6.1 VERSION & EARLIER (3DIGIT ID) DOMESTIC PRIMARY CARTRIDGE
MQSEA%E\QSI\I YEAR VEHICLE ENGINE FSSI\EXB\E/IIQI\SI
Ton o o MODEL MODEL SIZE or 1 50 | &
M C X 1991 NAVAJO 4.0L M| U [ X
N C X 1992 NAVAJO 4.0L N U | X
P C X 1993 NAVAJO 4.0L Pl U [X
R C X 1994 NAVAJO 4.0L RJ|]U|X
R C/D A 1994 B2300 2.3L R R | A
R C/D U 1994 B3000 3.0L R|R|U
R C/D X 1994 B4000 4.0L R R | X
R G C 1994 626/M X6 2.0L R|I T |A
S G C 1995 626/M X6 2.0L S| T]A
Figure 1
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MAZDA/FORD
SNAP-ON SCAN TOOL VEHICLE IDENTIFICATION
6.7 VERSION & LATER (4DIGIT ID) DOMESTIC PRIMARY CARTRIDGE
MAZDATVINT T 0™ | VEdicLE | ENGINE  |FORD VIN
MODEL MODEL SIZE

10th 4th gth 10th] 2nd | 5th | gth
M C X 1991 NAVAJO 4.0L M|IFJU|X
N C X 1992 NAVAJO 4.0L N|JFJU[X
P C X 1993 NAVAJO 4.0L PIFJU|[X
R C X 1994 NAVAJO 4.0L RIFJU|X
R C/D A 1994 B2300 2.3L RIF|R]|A
R C/D U 1994 B3000 3.0L RI|F|R|U
R C/D X 1994 B4000 4.0L RIF|R|X
R G C 1994 626/M X6 2.0L R|IZ|*T|A
S G C 1995 626/M X6 2.0L S|Z|*T|A
S C/D A 1995 B2300 2.3L S|IF|R]A
S C/D U 1995 B3000 3.0L S|F|R]U
S C/D X 1995 B4000 4.0L S|IF|IR]|X
T C/D A 1996 B2300 2.3L TIF|R|A
T C/D U 1996 B3000 3.0L T|IF|RJ|U
T C/D X 1996 B4000 4.0L TIF|R|X
V C/D A 1997 B2300 2.3L VIF|R|A
\Y C/D 9) 1997 B3000 3.0L VIF|R]|U
V C/D X 1997 B4000 4.0L VIF|IR|X
W C/Y C 1998 B2500 2.5L W|F|[R]C
W ClIY/|Z U 1998 B3000 3.0L W|F|R]U
W ClIY/Z X 1998 B4000 4.0L WI|F|R]|X
X C/Y C 1999 B2500 2.5L X|F|R]|C
X C ) 1999 B3000 3.0L X|F|R]|U
X Y/Z \ 1999 B3000 3.0L FF2 X|F|R|V
X | C/IDIY/Z | X 1999 B4000 4.0L X|IF|]R|X
Y C/Y C 2000 B2500 2.5L Y|F|R]|C
Y ClIY/Z U 2000 B3000 3.0L Y|F|R|U
Y Y \ 2000 B3000 3.0L FF? Y|F|R|V
Y C/IYIZ X 2000 B4000 4.0L Y|F|R|X
1 Y C 2001 B2300 2.3L 1{|F|R]|C
1 Y D 2001 B2500 2.5L 1|F|R|D
1 Y/Z U 2001 B3000 3.0L 1{F|R|U
1 Y/Z E 2001 B4000 4.0L 1|F|R]E

When using a 6.7 or later version domestic primary cartridge, the 10th VIN digit will be used asis.

The 2nd, 5th and 8th VIN digitswill be" ZTA" on all 2.0L equipped Mazda 626/mx6.

’FF = Flex Fuel

*When using a'98 Domestic Primary Cartridge, usea" P" for the 5th digit for scan tool ID.

Figure 2
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MITSUBISHI/DAIMLER CHRYSLER
SCANNER ACCESS

For the 1995 to 1998 Mitsubishi Eclipse non-turbo 2.0 liter with the Chrysler A604 transaxle, you gain
access through the Chrysler partition of the Domestic Primary Cartridge. You must use the MITSU-1
ADAPTER that connects to both the Mitsubishi and OBD |1 diagnostic connector using personality key
number 7 asseeninfigurel.

If you are using a 97 or 98 Primary Cartridge, enter these following Vehicle Identification Numbers:
10" digit = Use the vehicle’'s 10" digit VIN

5" digit =“U”
For those who have the 99 Primary Cartridge, use these following numbers:

10" digit = Use the vehicle's 10" digit VIN

2" digit="E”
3¢ digit="3"
8" digit="Y"
5" digit="U"

K7
PERSONALITY
KEY

ADAPTOR

MITSU-1
ADAPTOR

THE "MITSU-1 12 PIN ADAPTOR AND THE OBD-II
16 PIN ADAPTOR WITH THE K7 PERSONALITY
KEY MUST BE USED TOGETHER IN ORDER TO
COMMUNICATEWITH THE TRANSAXLE CONTROLLER

) .. : Copyright © 2002 ATSG
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MITSUBISHI CODE RETRIEVAL
MISLEADING "P" CODES

COMPLAINT: Mitsubishi’s onboard computer system presents transmission related “P’ codes that are
mi sl eading causing needlessunproductive diagnostic routinesand repairs.

CAUSE: A simplified example that will serve as some type of reasonable explanation would be to
look at code P1750. Thiscodeisdefined to mean that any of the solenoid circuitsareeither
open or shorted. If these solenoidsand their respectivewiring to the ECM provegood, then
theECM isdefective.

Now if youlooked at thetwo digit transmission codelist youwould seethat codes41to 48
are individual codes for each type of circuit failure for each of the solenoids in the
transmission. Yet code 49 is not an electrical fault code but rather it represents a
mechanical failure of the converter clutch. It is this code that got brought over together
with codes 41to048 onthe ECM’slook uptableto berepresented by the“ P’ code 1750.

If you have ever experienced installing into a vehicle the wrong gear ratio transmission,
you also know that the result oftentimes producesaTCC dlip code that will not go away.
S0 here is an example of a “P’ code that could mislead a technician into changing
solenoids, replace wiring or even replace the ECM when all along it was either sometype
of hydraulic/mechanical failure of the converter clutch, a slipping transmission, or the
wrong transmissionwasinstalled.

One important additional note, a PO700 has been designated to mean many different
possibilities. Definitions vary as much as meaning Relay Stuck Off to a Defective
Computer. What this code really means is that the ECM/PCM has received
information that the TCM stored a code. It issimply an MIL request light directing the
technicianto obtaintwo digit transmission codes.

CORRECTION: Never rely on OBDII codes for the transmission. Always use a analog volt meter and
acquirethetwo digit transmission codesfor greater diagnostic accuracy.

Use Figure 1 to see which terminals to connect the analog meter to for any year, make or
model vehicle with a KM/F4 style unit. Use Figure 2 for the appropriate code list that

matchesthe generation computer on the vehicle. To determine which generation computer
isinthevehicle, use Figure 3tolocatethe computer and Figure4 toidentify the computer.

Copyright © 2002 ATSG
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MITSUBISHI CODE RETRIEVAL
MISLEADING "P" CODES

1 5
6 12
x Ly

NOTE: 96 & UPACCENT, 95 & UPELANTRA,
96 & UP SONATA,AND ALL TIBURON
HAVE MOVED THE SIGNAL TOPIN 1

GROUND SIGNAL

8
16

N A
A,

OHMS ADJUST
LTI

+V-Ohms-A

Figure 1
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MISLEADING " P" CODES

1"GenTC 2nd|3rd|4th M eaning, Check (PO code)
21 |11 | 11 | TPS Output too high, TPS, Wiring, or adjustment (701)
22 |12 | 12 | TPSOutput too low, TPS, Wiring, or adjustment (702)
23 |13 | 13 | TPS Signal out of range, TPS, Wiring, or adjustment (704)
23 |14 | 14 | TPSSigna out of range, TPS, Wiring, or adjustment
24 |15 | 15 | TOT Sensor open, TOT or wiring (712)
na |16 | 16 | TOT Sensor shorted, TOT or wiring (713)
na |17 | 17 | HIGH TOT open, TOT or wiring
25 (21 | 21 | Band Servo Switch open, Switch or wiring (709)
26 |22 | 22 | Band Servo Switch shorted, Switch or wiring (709)
33 $$ 5% S 27 |23 | 23 | TCM Not receiving Ignition signal, TCM, Ignition system, wiring (727)
28 |24 | 24 | Accelerator Switch open, Switch or wiring (714)
na |28 | 28 | Stop Lamp Switch shorted, Switch or wiring
na | 31 | 31 | Lossof Pulse Generator A signal, Generator, wiring, EMI, mechanical (717)
$35 $ $5 $ $ S 33 132 | 32 | Lossof Pulse Generator B signal, Generator, wiring, EMI, mechanical (722)
333 $$ 3% $$ 33 38| 31 | na | na | Mafunction of TCM, Replace TCM
$35 $3 $ $ S $ 32 |na | na | Mafunctionof TCM: First gear commanded at high speed, Replace TCM
41 |41 | 41 | SS-A Open, Solenoid, wiring (752)
42 |42 | 42 | SS-A Shorted, Solenoid, wiring (753)
43 143 | 43 | SS-B Open, Solenoid, wiring (757)
44 |44 | 44 | SS-B Shorted, Solenoid, wiring (758)
45 145 | 45 | EPC Solenoid Open, Solenoid, wiring (747)
46 |46 | 46 | EPC Solenoid Shorted, Solenoid, wiring (748)
47 |47 | 47 | TCC Solenoid Open, Solenoid, wiring
48 |48 | 48 | TCC Solenoid Shorted, Solenoid, wiring
33 33 53 $ 38 | 49 |49 | 49 | Lockup Problem, Hydraulic, Mechanical (740, 742, 743, 744)
51 |51 | 51 | Wrong Ratio or dlip in First, Hydraulic, Mechanical, Pulse Generator (731)
52 |52 | 52 | Wrong Ratio or dip in Second, Hydraulic, Mechanical, Pulse Generator (732)
53 |53 | 53 | Wrong Ratio or dlip in Third, Hydraulic, Mechanical, Pulse Generator (733)
54 |54 | 54 | Wrong Ratio or dlip in Fourth, Hydraulic, Mechanical, Pulse Generator (734)
na |59 | 59 | Lockup chatter detected, Hydraulic
na |61 | 61 | Torque Reduction Request line, ECM, TCM, Wiring
na |62 | 62 | Torque Reduction Request line shorted, ECM, TCM, Wiring
na |63 | 63 | Torque Reduction Request line open, ECM, TCM, Wiring
11 |81 | 81 | Limp mode caused by code 31
12 182 | 82 | Limp mode caused by code 32
13 |na | na | Limp mode caused by code 33
14 |83 | 83 | Limp mode caused by code 41, 42
15 |84 | 84 | Limp mode caused by code 43, 44
16 |85 | 85 | Limp mode caused by code 45, 46
17 |86 | 86 | Limp mode caused by code 51, 52, 53, 54

PP $ S P $ S

P $5 $ 5 $ $

$$5 $ S $$ $ $

$$$ $$ $$ $$ $ ¢

$$5 $ $$ $$ $

PP $$ $ S B8 $

P83 $ $$ $ $5 $

SSA Not following computer command, Solenoid, hydraulic
SSB Not following computer command, Solenoid, hydraulic
Band Servo Switch malfunction, Switch or wiring

Slip detected, see codes 51 to 54

EPC Not following computer command, Solenoid, hydraulic
Engine RPM over 6500, RPM Signal

Sun Shell RPM over 6500, Pulse Generator

Figure 2
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MISL EADING"P" CODES

L ocation 3

L ocation 1

L ocation 4

L ocation 2

Location 1: All models except below:
Forward of Console, ailmost to Firewall, flat on floor. TCM isNOT on edge, it is FLAT.
L ocation 2: 1994 Scoupe:
Under Driver Seat
L ocation 3:
1991 t0 1993 & 1995 Scoupe; 1992 to 1995 Elantra; All years Excel and Precis.
Under Passenger Seat
L ocation 4:
1993 to 1996 Summit, Summit Wagon; 1996 to 1998 Elantra; 1995 to 1998 Sonata
All YearsAccent & Tiburon:
On Firewall above steering column inside passenger compartment

Figure 3

First Generation Second Generation Third Generation Fourth Generation

H

- |

. — §

| dentify Generation Computer
by Connector Configuration b

Figure4
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HYUNDAI A4AF3/A4BF2
PRELIMINARY INFORMATION

Since model year 2000 Hyundai has been using anew transaxle in the Accent, Elantra, and Tiburon. Itisthe
A4AF3 for use with 1.5L engines, and the A4BF2 for use with 2.0L engines. These transaxles are almost
identical totheA4AF1 and A4AF2 with several maor exceptions. TheA4AF1andA4AF2, aswell asthe new
A4AF3andA4BF2 arealmost identical tothe KM seriesexcept that they are* backwards.”

Thebig changeistheaddition of two solenoids(see Figure4 for solenoidlocations), ahandful of valves, and an
accumulator for the Forward (Rear) clutch. One of the solenoidsis Pressure Control Solenoid B (PCSVB).
The EPC is now referred to as Pressure Control Solenoid A (PCSVA). PCSB now directly controls the
application of the Direct (Front) clutch/servo releasecircuit. The other new solenoidis Shift Control Solenoid
C (SCSVC). Wheninfirst or second gear pressure to the servo apply side is controlled by PCSA asit has
alwaysbeen. For third and fourth gears SCSC causesfull line pressureto remain onthe apply side of theservo
all thetime, including during the shift. ThisgivesPCSB far greater control over thedirect clutch apply timing.
Thisshouldtake care of 2-3 flares, 4-3 bumps, delayed reverse engagement, and other timing issuesrelated to
thedirect clutch. The new valvesare only to support the new solenoid scheme. They arethe Fail SafeValve,
the Control Switch Valve, and the High-Low Pressure Valve. The check balls remain the same as other KM
styleunits.

With the addition of the new solenoids comes changes to the Diagnostic Trouble Codes. Although not as
generalized asacode P1750 (Solenoid Pack Fault), the new codes do not specify if asolenoid circuitisopen or
shorted. It does specify which solenoid though. P0O760 indicates a fault in the SCSC solenoid circuit, and
PO765isfor the PCSB. Bothwill causethe MIL tolight and afailsafe condition. SeeFigure 3 for acomplete
codelist. The pin on the diagnostic connector used to manually retrieve codes with an analog voltmeter has
movedto pin1(seeFigureb).

In addition to the code changes, changes were also made to the pinouts to accommodate the two new wires.
The case connector isnow six pins(SeeFigure 1). The computer appearsidentical to afourth generation KM
computer, but the pin assignmentshave changed (seeFigure2).

Oneother note. The A4AF3 and A4BF2 do still have creep mode, but there is no longer a separate switch to
control it. Creep modeis now controlled by the computer using the TPS and VSSinputs. Further, the TPS
signal isnow routed THROUGH the ECM rather than being split to boththe TCM andthe ECM.

| PIN |ACCENT JACCENT ELANTRA |[ELANTRA |TIBURON
# | PINS WIRE TIBURON [WIRE WIRE
3 2 1 | SCSV-C |RED DCCSV BLU BLU/YEL
2 | PCSV-A |BRN SCSV-A PNK/WHT _IGRN
[ ] 3 | PCSV-B |BLU/BLK SCSV-B BLU/WHT BLU/BLK
6 5 4 | SCSV-B |BLU PCSV-B RED/WHT |RED
5 | SCSV-A |GRN/WHT _|PCSV-A YEL/BLK |YEL
6 | DCCSV |WHT SCSv-C RED RED/WHT
CASE CONNECTOR PINOUT AND VEHICLE WIRING HARNESSWIRE COLOR

Figure 1

Copyright © 2002 ATSG
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HYUNDAI A4AF3/A4BF2
PRELIMINARY INFORMATION

***EPC-A (PCSVA)| 14 1 [Lockup Solenoid (DCCSV)
***EPC-B (PCSVB)| 15 2 Shift Sol B (SCSVB)***
***Shift Sol A (SCSVA)| 16 3 Shift Sol C (SCSVC)***
***NC| 17 4 MIL Request Line
***Torque Red Req| 18 5 ROM Pack Ctr| ***
NC| 19 6 NC
**NC| 20 7 Kickdown Servo Switch
TPS(viaECM)| 21 8 A/C Switch
NC| 22 9 K-Line (Diagnostic)

TFT Ground| 23 10 NC
TFT Signal| 24 11 L-Line (Diagnostic)
OnwithlIgn| 25 12 On with Ign
Ground| 26 13 Ground

Battery| o9 1 Park
VSS| 10 2 Reverse

Pulse Generator B| 11 3 Neutral
Pulse Generator B| 12 4 Drive
Pulse Generator A| 13 5 Second
Pulse Generator A| 14 6 Low

Ground| 15 7 O/D Enable

Tach (RPM)| 16 8 NC

*** | ndicates pins which have changed function from KM computer
COMPUTER PINOUT

Figure 2

ERROR CODES

P1703
PO712
PO713
P1709
PO707
PO717
PO722
PO750
PO755
PO760
PO707
PO708
PO745
PO765
PO743
PO740
P1744
PO731
PO732
PO733
PO734
P1765
P1766

TPSOPEN OR SHORTED

TFT OPEN CIRCUIT

TFT SHORT CIRCUIT

KICKDOWN SERVO SWITCH (SERVO COVER) OPEN OR SHORTED
LOSSOFENGINERPM SIGNAL

LOSSOF SIGNAL FROM PUL SE GENERATORA (END CLUTCH)

LOSSOF SIGNAL FROM PULSE GENERATORB (DIFFERENTIAL)

SCSV-A OPEN OR SHORTED

SCSV-B OPEN OR SHORTED

SCSV-C OPEN OR SHORTED

PRNDL SWITCH OPEN CIRCUIT

PRNDL SWITCH SHORT CIRCUIT

PCSV-A OPEN OR SHORTED

PCSV-B OPEN OR SHORTED

DCCSV OPEN OR SHORTED

LOCKUPSTUCK ON

SLIPPING ORABNORMAL VIBRATION IN LOCKUP

SLIPPING ORINCORRECT RATIOWHEN COMMANDINGFIRST GEAR
SLIPPING ORINCORRECT RATIOWHEN COMMANDING SECOND GEAR
SLIPPING ORINCORRECT RATIOWHEN COMMANDING THIRD GEAR
SLIPPING ORINCORRECT RATIOWHEN COMMANDING FOURTH GEAR
TORQUEREDUCTION REQUEST SIGNAL LINES(FROM TCM TO ECM)
TORQUEREDUCTION EXECUTION SIGNAL LINES(FROM ECM TOTCM)

Figure 3 Copyright © 2002 ATSG
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HYUNDAI A4AF3/A4BF2
PRELIMINARY INFORMATION

o
Ul

SCSVB

OO (Yellow Wire)
- SCSVA
D (Brown Wire)

O U
O DCCSV
o O (Red Wire)
- ]
: ]
)T
0o
o PCSVA
(Black Wire)

scsve
CSVC PCSVB
(WhiteWire) — gjyewire)

SOLENOID LOCATIONS

Figure 4

SIGNAL GROUND

/
; o

MANUAL TROUBLE CODE RETRIEVAL

Figure 5
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MITSUBISHI
FAA-41/42/51 SERIESTRANSAXLES
BENCH CHECKS

SOLENOID AND A.T.F.
TEMP. SENSOR LOCATIONS

OVERDRIVE UNDERDRIVE
SOLENOID SOLENOID SECOND
LOW/REVERSE (O SOLENOID

SOLENOID | O a X

DAMPER
CLUTCH
CONTROL
SOLENOID

ATF TEMPERATURE
SENSOR

Copyright © 2002 AT SG

Automatic Transmission Service Group



U ATSG

'2003" SEMINAR INFORMATION

SLIDE

MITSUBISHI

FAA-41/42/51 SERIESTRANSAXLES

CASE CONNECTOR
TERMINAL LAYOUT AND DESIGNATIONS

TERMINAL WIRE TERMINAL
NUMBER COLOR DESIGNATION
Terminal 1. Yellow Wire T_C_C_I_D%V\r/g IE(/)R Sol.
Terminal 2. Red Wire UD /ggg%g) Sol.
Terminal 3. BLANK BLANK
Terminal 4. Blue Wire G_Ir_o(l:Jr(léj g: .re
Terminal 5. Brown Wire Grffgcé\é\l/.i e
Terminal 6. Orange Wire Grg‘g‘%(\)/:/.i e
Terminal 7. Green Wire Grzorl]J drfds\é\ll ' re
Terminal 8. White Wire GrSlBr_'dS\éY ' e
Terminal 9. Black Wire AT(IEr'Ic')grrr:(;j).WSierr?sor

Terminal 10. Red Wire ATE ?oevn\ggr g)ensor

Copyright © 2002 AT SG
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FAA-41/42/51 SERIESTRANSAXLES

SOLENOID AND ATF TEMP. SENSOR
RESISTANCE CHECKS

TERMINAL I TEM INTERNAL CONNECTOR
NUMBERS CHECKED WIRE COLOR COLOR RESISTANCE
: . Blue/ Yellow Approximately
Terminals 1 and 4. TCC Solenoid and Yellow Black 3.6 Ohms @ 72 °
. : Brown and : Approximately
Whit
Terminals 1 and 5. L/R Solenoid vellow e 3.6 Ohms @ 72 °
. . Orange and Approximatel
Terminals 2 and 6. OD Solenoid Rged Black 3_6pghms @ 7%/0
Green/Red _ '
Terminals2 and 7. 2nd. Solenoid and Red White ﬁ%%:%gggg o
. . White/Red Approximately
Terminals 2 and 8. UD Solenoid and Red Black 3.60hms @ 72 °
_ o Approximately
Terminals 9 and 10. | ATF Temp. Sensor [jarl;ge% Black 9.05 k. Ohms
an @72°

Copyright © 2002 AT SG

Automatic Transmission Service Group



"2003" SEMINAR INFORMATION
Ll ATSG SLIDE

NISSAN RL4FO3A/N
WON'T UP-SHIFT WHEN WARM

COMPLAINT: Before or after an overhaul, a vehicle equipped with the RLAFO3A/V
transaxle exhibits a no up-shift condition after warm-up.

CAUSE: One cause may be the throttle valve in the valve body assembly is becoming
stuck, or sucked in hydraulically. It may be noticed that when this condition
occurs, the throttle cable located by the throttle body shows excessive slack
when examined.

CORRECTION: This condition isfairly simpleto correct, as valve body removal is generally
not needed. Remove the transmission oil pan and slide a 350/700 governor
spring over the stem on the back side of the throttle valve as shown in Fig. 1.

Copyright © 2002 AT SG

Automatic Transmission Service Group



IIITSG 2003" SEMINAR INFORMATION 110

SLIDE

Note throttle valve stuck
in the full throttle position.

To correct this problem
push a 350/700 governor
spring onto the stem at the

back of the TV valve.

Copyright © 2002 AT SG
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SLIDE

NISSAN QUEST/MERCURY VILLAGER
HARNESS FATIGUE

COMPLAINT: Persistent Throttle Position and/or VVehicle Speed Sensor codes. Thiscomplaint may
also be accompanied with stored Air Flow Meter or EGR sensor codesin the engine
computer. Intermittent Inhibitor Switch malfunctionsmay al so be noticed.

CAUSE: L ower engine mounts have been knownto soften or break allowing excessiveengine
rotation with increased torque. If this engine rotation condition is permitted to
continue over a lengthy period of time, it alows for a junction in an engine
compartment wiring harness containing the TPS, VSS, EGR, AFM and Inhibitor
Switch wiring circuits to flex on afrequent basis (See Figure 1). As aresult, these
wiresbecomefatigued and compromised producing erratic and chronicfaults.

CORRECTION: Repair the mounts and the damaged wire or wires related to the complaint.

) .. : Copyright © 2002 ATSG
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HARNESS FATIGUE

IN THISLOCATION

WIRING HARNESS FLEXE

TPS,VSS, INHIBITOR SWITCH
AIR FLOW AND EGR SENSOR CONNECTORS

Figure 1
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COMPLAINT:

CAUSE:

CORRECTION:

SLIDE

TOYOTA 341E
VOLVO AW 30-40, 30-43LE

VALVE BODY IDENTIFICATION

The 341E type of valve bodies that are in various Toyota, Lexus and Volvo models appear
very similar, but arevery different and arenot interchangeabl e.

The reason for this is that two of the valve bodies have four solenoids but only one has
provisionsfor athrottle cable. Theother valve body hasfive solenoidsand nothrottle cable.
In addition to that, the solenoids may appear the same, but one controlsline pressure while
theother control saccumul ator back pressure.

Thevavebody infigure 1isthe 1993-97 Volvo 960 and 1997-98 S90 and V90 AW30-43LE
which identifies the solenoids, checkball and small parts locations. These vehicles use a
separate TCM to control thetransmission.

The valve body in figure 4 is the 1993-98 Toyota Supra Turbo with the 2JZ-GTE engine
only, 1998 Supra Non-Turbo and 1998-00 Lexus SC300. These vehicles use a PCM to
control thetransmission and theengine.

Thevalve body in figures5, 6 and 7 isthe Lexus 341E version which can be found various
Lexus models from 1991-1997. Figures 5, 6 and 7 identify the solenoids, checkball and
small partslocation. Thisvalve body also hasfour solenoids but usesathrottle cablefor line
pressurecontrol. A PCM isused to control thetransmissionand theengine.

NOTE: All of thetransmissionsthat usethe abovedescribed valvebodiesall havean
OverdriveDirect Clutch Drum Speed Sensor.

) .. : Copyright © 2002 ATSG
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SLIDE

VOLVO AW30-43, NO TV CABLE, 4 SOLENOIDS

SHIFT SOLENOID

(S SHIFT SOLENOID LINE PRESSURE
(S2) MODULATION TCC SOLENOID
(STH) (SL)
Figure 1
ﬁ "LOWER" VALVE BODY
CHECK VALVE

&3 ANDSPRING

_ Figure 2 _ Copyright © 2002 ATSG
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SLIDE

VOLVO AW30-43, NO TV CABLE, 4 SOLENOIDS

"UPPER" VALVE BODY

5.5mm (.217")
6.35mm (.250") RUBBER BALLS

6.35mm (.250")
RUBBER BALL RUBBER BALL

5.5mm (.217")
RUBBER BALLS

5.5mm (.217")
RUBBER BALLS

Figure 3
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SLIDE

TOYOTA SUPRA 341EWITH 2JZ-GTE ENGINE

NO TV CABLE, 5 SOLENOIDS

SHIFT
SOLENOID 1
(SY) LOCK-UP
MODULATION
SOLENOID
(SL)
SHIFT
SOLENOID 2

(82)
LINE PRESSURE MODULATION ACCUMUL ATOR BACK

SOLENOID (SL.T) PRESSURE MODULATION
"LOWER" VALVE BODY SOLENOID (SLN)

CHECK VALVE
AND SPRING

5.5mm (.217")
6.35mm (.250" ) RUBBER BALLS

6.35mm (.250")
RUBBER BALL . RUBBER BALL
E'/ m
ﬂ

== eSS
e, PEGEE el f@, :
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VA e

O

o

5.5mm (.217")
RUBBER BALLS 55mm (217")
RUBBER BALLS
"UPPER" VALVE BODY

Figure 4
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SLIDE

LEXUS341E, WITH TV CABLE, 4 SOLENOIDS

LOCK-UP MODULATION

SOLENOID (S1) SHIFT ACCUMULATOR SOLENOID (SL)
SOLENOID (S2) BACK PRESSURE
MODULATION
THROTTLE CABLE SOLENOID (SLN)
CAM
Figure5

"LOWER" VALVE BODY

CHECK VALVE
AND SPRING

Figure 6
) .. : Copyright © 2002 ATSG
Automatic Transmission Service Group



IIITSG 2003" SEMINAR INFORMATION 119

SLIDE

LEXUS341E, WITH TV CABLE, 4 SOLENOIDS

"UPPER" VALVE BODY

5.5mm (.217")
6.35mm (.250") RUBBER BALLS

6.35mm (.250")
RUBBER BALL RUBBER BALL

5.5mm (.217")

RUBBER BALLS 1991-92 MODEL S

DO NOT USEA

5.5mm (.217")
CHECKBALL HERE RUBBER BALLS

Figure7
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