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ARTICLE BEGINNING

AUTOVATI C TRANSM SSI ONS
Mazda RA4A-EL & RB4A-EL Di agnosi s

APPLICATION

TRANSM SSI ON APPLI CATI ON

Vehi cl e Transm ssi on Model
RX-7 (1991-94) .................... RB4A- EL
929 (199294) e RA4A- EL

IDENTIFICATION

Transm ssion nodel nunber is identified by a stanped net al
pl ate attached to right side of transm ssion case. See Fig. 1.
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Fig. 1: Locating Transm ssion ldentification Nunber
Courtesy of Mazda Mdtors Corp.

DESCRIPTION & OPERATION

RAAA- EL and RB4A-EL are electrically controlled, 4-speed
overdrive units. These units use 3-elenment |ock-up torque converter
and 2 planetary gear sets. A Powertrain Control Mdul e Transm ssion
(PCMI) unit controls all shifts according to road speed and throttle
posi tion.

The PCMI has 2 shift programs (nodes) to choose from ECONOW
and PONER. I n the RX7 & 929, nodes can be manually selected froma
switch by the driver. These nodels are equi pped with a Hold sw tch.

The Hold switch will cause transm ssion to remain in selected gear
position. If Hold switch is depressed while in 3rd gear, transm ssion
will downshift to 2nd on decel and upshift back to 3rd on acceleration

and hold in 3rd gear.
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The PCMI includes a self-diagnostic system which di agnoses
circuit problens of input sensors, solenoid valves and PCMI. Trouble
codes are stored in the PCMI. The PCMI tester and adapter are used to
access troubl e codes.

LUBRICATION & ADJUSTMENT

LUBRICATION & ADJUSTMENT

See the appropriate TRANSM SSION SERVICING - A/T article in
t he AUTOVATI C TRANS SERVI CI NG section. Refer to the follow ng:

* For RX7, see TRANSM SSION SERVICING - A/ T

*  For 929, see TRANSM SSION SERVICING - A/ T

SHIFT-LOCK SYSTEM
OPERATION

Al'l nodels are equipped with a shift-1ock system System
| ocks gear selector in Park unless brake pedal is pushed down. Shift-
| ock actuator uses an integral relay to rel ease a sol enoid (nmounted on
gear sel ector assenbly).

A mechani cal control cable prevents ignition key from bei ng
renmoved unl ess gear selector is in Park. Wth ignition key renoved,
gear selector locks in Park.

FUNCTIONAL CHECK

1) Wth ignition key renoved, ensure gear selector cannot be
noved from Park. Insert key in ignition swtch.

2) Turn ignition on. Ensure gear selector can only be noved
with brake pedal pressed down. Move gear selector to Reverse.

3) Ensure ignition key cannot be renoved. Myve gear selector
to Park. Ensure it is now possible to renove ignition key.

4) |If shift-lock system does not operate as described, check
gear selector, shift-lock sol enoid and control cable.

5) Pl ace gear selector in Park. Using screwdriver, push down
t he emergency override button on shifter console and verify gear
sel ector can be noved from Park position. See Fig. 2. If gear selector
cannot be noved out of Park, adjust or replace shift-1ock actuator. To
adjust shift-lock actuator, refer to the appropriate TRANSM SSI ON
SERVICING - A/T article in the AUTOVATI C TRANS SERVI ClI NG secti on.
Refer to the foll ow ng:

* For RX7, see TRANSM SSION SERVICING - A/ T

*  For 929, see TRANSM SSION SERVICING - A/ T
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Fig. 2: Locating RX7 & 929 Emergency Override Button
Courtesy of Mazda Mdtors Corp.

SHIFT LOCK SYSTEM TESTING

NOTE: All electrical tests for RX7 and 929 are nade at shift-I|ock
control unit connector |ocated at center console. To
identify wire colors fromconnector |ocations, see
appropriate SH FT-LOCK CONTROL UNIT CONNECTOR | .D. table.

RX7

1) Di sconnect negative battery cable. Renove gear selector
consol e panel. Place gear selector in Park. Turn ignition on.

2) Check for battery voltage between termnal "G and
ground. See Fig. 3. Battery voltage should be present wth brake pedal
depr essed.

3) Check for battery voltage between termnal "I1" and ground.
Di sconnect shift-lock control unit connector and turn ignition off.

4) Test for continuity between termnal "H' and "J".
Continuity should be present in Park with button depressed and all
ot her gear sel ector positions.

5) Ensure continuity is present between termnal "J" and
ground at all tinmes. If voltage or continuity is not as descri bed,
repair wire harness and/or replace "P' range switch, shift-Ilock
sol enoid and shift-lock control unit as an assenbly.

SHI FT- LOCK CONTRCL UNI T CONNECTOR | . D. (RX7)

Connector |.D. Wre Col or
G G een
H Li ght G een
| Bl ack/ Yel | ow
J Black
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Shift-Lock Control
Unit Connector

%g;t{h;?ﬂ(nn “P" Range Switch

. . . 95A20651
Fig. 3: Testing RX7 Shift Lock Control System

Courtesy of Mazda Mdtors Corp.

929

1) Disconnect negative battery cable. Renove gear sel ector
consol e cover. Disconnect "P" range switch connector. See Fig. 4.

2) Place gear selector in Park. Continuity should be present
bet ween wires. Depress gear selector release button and ensure no
continuity is present. If "P" range switch works as described, go to
next step. If "P" range switch does not work as described, replace "P"
range swtch.

3) Turn ignition on. Check for constant battery voltage
between termnals "A" and "B', and termnals "A" and "C'. See Fig. 5.
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Check for battery voltage between termnal "D' and "C'. Battery
vol t age shoul d be present with brake pedal depressed.

4) Disconnect shift-lock actuator connector and turn ignition
off. Test for continuity between terminal "C' and ground. If voltage
or continuity is not as described, repair wire harness and/or replace
shift-1ock actuator.

SHI FT- LOCK CONTRCL UNI T CONNECTOR |.D. (929)

Connector |.D. Wre Col or
A Bl ue/ Red
B Bl ack/ Yel | ow
C Bl ack
D ... W TR Green
o
o
i Cn

® |\ >

*P" Range Switch

Connector 95B20652
Fig. 4: Testing 929 "P' Range Switch
Courtesy of Mazda Mdtors Corp.

Shift-Lack Control
nit Connector,

J
A\ 95Cc20653

i ; 77
Fig. 5: Testing 929 Sflﬂ ft Lock Actuator
Courtesy of Mazda Mdtors Corp.
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TROUBLE SHOOTING

NOTE: For clutch, band, one-way clutch and overrunning clutch
operation, see ELEMENTS I N USE under TESTI NG

System probl ens may be caused by engi ne, PCMI, hydraulic
control systemor electronic control system Wen trouble shooting,
start with those points that can be inspected quickly and easily.
Recommended troubl e shooting sequence is as foll ows:

* Check for fault codes. See ELECTRONI C SELF- DI AGNOSTICS. | f
fault code is present, see appropriate TROUBLE CODE CHARTS.

* Check stall speed, tinme lag, line pressure and throttle
pressure. See TESTI NG

* Road test vehicle and check for proper transm ssion
operation. See ROAD TEST.

If previous trouble shooting sequence is followed, cause of
t he probl em should be | ocated. Another way to find PCMI problens is to
use the QU CK DI AGNCSI S & TROUBLE SHOOTI NG CHART to find the correct
test. These charts show various problens and rel ationship of
conponents that m ght be cause of problem

Usi ng Qui ck Di agnosis Chart

1) Conponents listed under Self-Di agnosis are identified by
PCMI sel f-di agnosis function. Conponents |isted under adjustnent
i ndicate problem may be the result of an incorrect adjustment. Check
adj ustment of each conponent |isted and readjust as necessary.

2) Use electronic tester to check input and output signals of
conponents |isted under Tester. Conponents |isted under Stall Test may
be checked by results of stall test procedure. To performstall test,
see STALL SPEED under TESTI NG

3) Conponents |isted under Tinme Lag Test may be checked by
time lag test. To performtine |ag test, see TIME LAG under TESTI NG

4) Components |isted under Road Test may be checked using the
results of the road test. To performthe road test, see ROAD TEST. For
appropriate trouble shooting chart testing procedures, refer to the
QUI CK DI AGNCSI S & TROUBLE SHOOTI NG CHART DI RECTORY t abl e.

Usi ng Troubl e Shooting Chart
Use troubl e shooting chart to di agnose a problem by synptom
See the QUICK DI AGNOSI S & TROUBLE SHOOTI NG CHART DI RECTCRY.

QUI CK DI AGNCSI S & TROUBLE SHOOTI NG CHART DI RECTORY
Application See Fig.

Qui ck Diagnosis Chart
RX7 & 929 (RAMMA-EL & RB4A-EL) ................ 6

Troubl e Shooting Chart
RX7 (RBAA-EL) ... . 7
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AUTO TRANS DIAGNOSIS - RA4A-EL & RB4A-EL

Possible parts

Item
Self-diagnosis

929 (RA4A- EL)

leliele
clcfolololo
95E20622

O] [O[O|0|0|O| [O0]0
O[O
O|o| |O] |O

Q0101010

olololololo[clolok [ololo
clolo] ojololole] blolel T [olole] Jo
- RX7 & 929 (RAAA-EL & RB4A-EL)

OO0

ag test

EC-AT tester
Stall test

Time |

Line pressure test
Road test

Tme

Adjustment

Qui ck Diagnosis Chart

Courtesy of Mazda Mdtors Corp.

Fig. 6:
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=—1Poor acceleraton Y 1 3 2| 7110 612 8|9 415 1 i 13 14(19(21/20| 15116 1817
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48|No lockup R 7]4[8] [8]a 12 5 9
49]No kickdown 11 s 2)3 4 5
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When upshifting and/or . 5 2t ! [
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Fig. 7: Trouble Shooting Chart - RX7 (RB4A-EL) 95120626

Courtesy of Mazda Mdtors Corp.
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Preliminary
Preliminary Electronic system Hydraulic control system Powertrain
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£ 1 28] Engine does notstart In N or P range, o
2 slarts in other ranges 3 |2 1
] Engine stalls when shifted 1o A, D, S, andL
27 Lranges ! 315 4|2 6 8|7
Rough idle when R,D,S, and L ranges.
selected from N ard P ranges 3 2|1
Engine stalls when driving at low speed or
281 glopping L E s |8 5|3 . } ola

_ _ 95J2062
Fig. 8: Trouble Shooting Chart - 929 (RA4A-EL) ’

Courtesy of Mazda Mdtors Corp.
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ROAD TEST

Preparati on

Check all fluid levels and nmake corrections as necessary.
Warm engi ne and transm ssion to operating tenperature. |If any problens
occur during the road test, refer to ELECTRONI C SELF- DI AGNOSTI CS and
TESTING or repair transm ssion.

"D" RANGE
NOTE: NORVAL/ POAER node are control |l ed by the PCM.

I nspecti on

1) Check for shift point, shift pattern and shift shock.
Shift selector to "D' range. Accelerate vehicle at half and ful
throttle, ensure 1-2, 2-3 and 3-0D upshifts, downshifts and | ock-up
are obtained. Note speed and conpare with appropriate SH FT SPEED
CHARTS. See Figs. 9 and 10. Note upshifts for shift shock and
sl i ppage.

2) Wien driving in OD, shift to "S" and check that OD 3
downshi ft occurs i medi ately.

3) Select HOLD node. Check for 2-3 up and downshifts and
| ock-up and no 1st or "QOD'.

4) Decel erate vehicle. Check for engine braking in 3rd and
2nd gears when throttle is open 1/8 or |ess.

5) Drive in 3rd and 4th gear to ensure no unusual noi se or
vibration is heard. Check torque converter, driveshaft(s) and
differential for source of unusual noise. Ensure kickdown operates
properly and shift points match appropriate SH FT SPEED CHARTS. See
Figs. 9 and 10.

NOTE: Throttl e sensor voltage of PCMI tester represents throttle
openi ng. OD does not operate when ATF tenperature is bel ow
50gF (102C), when cruise control is operating with a 5 MPH
di f ference between preset cruise speed and vehicle speed on
all 1994 nodel s and 1993 RX7 and 13 MPH difference on
remai ni ng 1993 nodel s. Lock-up does not operate when
throttle is closed with vehicle below 74 MPH or when ATF
i s bel ow 104gF (402C).
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Range Mode ) m:::;:“" °°"dm:"' Shift Vehicle speed km/h (MPH)
D, - D, 50-56 {31-35}
Fully open (4.0~4.5V) D, — D, 103-111 {64-69)
D, - 0D 178-188  111-117} ]
D, > D, 35-41{22-25,
D, - D, 81-93 {50-58}
Half throttle D, - 0/D 126-144 {78-89}
POWER Lockup ON (D) 94-106 {5666} (81-93 {50-58})
Lockup ON (O/D) 174-192 {108-119} (126-144 {78-89})
0D - D, 39-45 {24-28}
Fully closed (01=1.1v) | D, = D, 1319 {8-12]
D, » D, s
... 0D~ Dby 142-152 {88-941
Kickdown D, - D, 91-99 {5762}
0,50, 38-44 {24-27,
D, D, 50-56 {31-35}
Fully open (4.0-4.5V) D, = DO, 103-111 {64-69]
D, —» O/D 178-188 {111-117}
D, - D, B 32-38 {20-24}
D, > D, 80-92 {50-57}
Half throttie D, - O/D 126-144 {78-89}
o NORMAL Lockup ON (D) 94-106 {5866} (80-92 {50-57})
A/C ON Lockup ON (O/D) 174-192 {108-118} (126144 {78-89})
01D — D, 39-45 {24-28} |
Fully closed (0.1-1.1V) D, » D, 13-19 {8-12}
D, - O, 5-11 {3-7} ]
0/D —+ D, 142-152 {88-94!
Kickdown D, > D, 91-99 {5762}
D, - D. 38-44 {2427}
D, - D, 50-56 {31-35}
Fully open (4.0-4.5V) D, - D, 103111 (64-69)
D, - O/D 178-188 {111-117}
D, -0, 32-38 {20-24}
D, - D, 80-92 {50-57}
Half throtile D, ~» O/D 126144 {78-89}
NORMAL Lockup ON (D,) 94-106 {5866} (80-92 {50-57})
A/C OFF Lockup ON (O/D) 174-192 {108-119} (126-144 {78-89})
0/D - D, 32-38 {20-24)
Fully closed (0.1-1.1v) D, - D, 13-19 {8-12}
D, — D, 5-11 (3.7}
0/D - D, 142-152 {88-94}
Kickdown D, D 91-99 {5762}
D, + D, 38-44 (24-27)
o/ - D, 180-186 {112-116 ]
o HOLD B D, - D, 7-13 14-8;
D, - D, 15-25 {9-16}
) Lockup ON (D) 94-106 {5866} (39-51 (24-32})
S, - 3, 50-56 {31-35!
Fully open (4.04.5V) S, > S, 103-111 (64-69}
S, > S, 35-41 {2225} ]
excepr | Hall throtie S, — &, j 81-93 {50-58 N
S HOLD Lockup ON (S 94-106 {58661 (81-93 {50-58})
Fully closed (0.1-1.1V) 5= S, 13-19 {612}
S, - 8, 511 {37
Kickdown S, - S, - 91-99 {57-62}
S, — S, 38-44 {2427}
HOLD - S, - S, 112-118 {70-73}
Fully open (4.0-4.5V) L, - L, 50-56 |31-35}
EXCEPT | Half throttle L, =L, 35-41 g§212§7 T
L HOLD Fully closed (0.1-1.1V) L,—L, 511 (37
Kickdown L, — L, 3844 {24-27}
HOLD - L, - L, 45-51 {2832}

Fig. 9:

RX7 Shift Speed Chart

Courtesy of Mazda Mdtors Corp.

95F20631
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Range Mode (mmmp u’,mm"n“,,“"m“r'::mm Shift Vehicle speed kavh {mph}
D1—-D2 49—55 {30—34)
Fully open (3.0—4.3V) D2—Da 94—102 {58—63}
D350/ 152—162 {94—100}
D1—=D2 40—46 {25—29}
Dz—Ds 79—91 {4956}
Half throttle (1.7—2.7V) D3—0/D 133—151 {82—94}
POWER Lockup ON (D) 94—106 (56—66)
Lockup ON (O/D) 144—162 (89—100}
O/D—Ds 24—30 {15—19}
Fully closed {0.1—1.1V) D:—D:2 12—18 (7—11}
Dz2—D+ 5—11{3—7}
O/D-Ds 142—152 {88—94)
Kickdown D:—D: 87—95 (54—59}
D2—D1 43—49 {27—30}
D:1—D2 49—55 {30—34}
Fully open (3.0—4.3V) D2—Ds 94—102 {5863}
Ds—~0/D 152—162 {94—100}
Di—D2 40—46 {2529}
D2>Ds 79—91 {4956}
Half throttle (1.7—2.7V) Ds—-0/D 129—147 {8001}
D NORMAL Lockup ON (Ds) 94—106 {56—66}
A/C ON Lockup ON (O/D) 144—162 {88—100}
O/D-Ds 24—30 {1519}
Fully closed (0.1—1.1V) Da—oD2 12—18 {7—11}
Dz—Ds 5—11 (3—7)
O/D—Ds 142—152 {88—94}
Kickdown D3—~D2 87—95 {54—59}
Dz—D1 43—49 [27—30}
Di—D2 49—55 {30—34)
Fully open (3.0—4.3V) Dz—Ds 94—102 {56—63}
Da—>0/D 152—162 {94—100}
D1—D2 40—46 {25—29)
Dz—Ds 79—91 (49—56}
Half throttle (1.7—2.7V) Ds—O/D 1290147 {80—91}
NORMAL Lockup ON (D3) 94—106 {56—66}
A/C OFF Lockup ON (O/D) 144—162 {89—100}
O/D-Ds 24—30 {1519}
Fully closed (0.1—1.1V) Ds—D: 12—18 {7—11}
D2—D: 5—11{3—7}
O/D—Ds 142—152 {8894}
Kickdown Da—>D2 87—95 {5459}
D2—D1 43—49 {2730}
O/D—Ds 154—160 {9599}
D:oD2 7—13 {48}
D HOLD = DeDs 1525 (516}
Lockup ON (Ds) 94—108 {5666}
$15S2 4955 (3034}
Fully open (3.0—4.3V) Sos, 4102 (56—63)]
$1582 40—46 {2529}
Half throttle (1.7—2.7V) [ 79—01 (4958}
s NORMAL Lockup ON (Ss) 94—108 {5866}
Fully closed (0.1—1.1V) 2:2? 12_:? g_;; !
) S:9S2 87—95 {54—59}
Kickdown S5t 43—49 (27—30)
HOLD — Ss582 95101 {56—63} _
Fully open (3.0—4.3V) Liolz 49—55 (30—34}
NORMAL | -Half throttie (1.7—2.7V) Liosle 40—46 (25—29)
L Fully closed (0.1—1.1V) L2—L+ 5—11 {3—7}
Kickdown Laobs 43—49 (27—30}
HOLD — Lol 45—51 (2832}

. 95G20632
Fig. 10: 929 Shift Speed Chart

Courtesy of Mazda Mdtors Corp.
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"D" RANGE RESULTS

Starts In "S" O Shifts Directly From"L" To "QOD'
Stuck shift solenoid "A". Stuck shift valve "A".

Starts In "QOD'
Stuck shift valve "B". Stuck shift solenoid "B".

No Shift
Stuck shift solenoid "A" and/or "B", or stuck shift valve "A"
and/ or "B".

Incorrect Shift Points
Throttle sensor out of adjustment. Speed sensor No. 1 not
operating properly.

Shift Shock O Slipping Is Felt

Stuck line pressure sol enoid. Accunul ator not operating
properly. Throttle sensor out of adjustment. Speed sensor No. 1 not
operating properly. ATF thernosensor not operating properly. Wrn
cl utches, one-way cl utches and/or brakes.

No Engi ne Braki ng
Stuck overrunning clutch sol enoid. Wrn clutches and/ or

br akes.
No Lock-Up Shift
Stuck | ock-up sol enoid. Stuck |ock-up control valve.
KICKDOWN

Drive vehicle and check for OD-3, Ob-2, Ob1, 3-2, 3-1 and 2-
1 ki ckdown. See appropriate SH FT SPEED CHARTS. See Figs. 9 and 10.

"S" RANGE

1) Select "S'" node. Accelerate vehicle, check 1-2 and 2-3 up
and downshift with [ock-up and no OD. Decel erate vehicle, check for
engine braking in 3rd and 2nd gears with throttle open 1/8 and |ess.

2) Drive in "S" node and ensure 3rd gear is held until 3-2
downshi ft point is achieved. Accelerate in "S'" HOLD node and ensure
that 2nd gear is held. Decelerate vehicle, check for engine braking
with throttle open 1/8 and | ess.

"L" RANGE

1) Select "L" node. Accelerate vehicle, ensure 1-2 upshifts
and downshifts are made and no 3rd gear, OD or |ock-up occurs.
Decel erate vehicle and check for engine braking in 1st and 2nd gears.
2) Drive vehicle with gear selector in "D' HOLD (3rd gear),
shift to "L" and ensure 3rd gear is held until 3-2 downshift point is
reached, then 2nd gear is held until 2-1 downshift point is reached.
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3) Accelerate vehicle in "L" HOLD and ensure 1st gear is
hel d. Decel erate vehicle and check for engi ne braking.

ELEMENTS IN USE

NOTE: For di agnosing clutch, band, one-way clutch and overrunni ng
clutch operation, see appropriate ELEMENTS IN USE chart. See

Figs. 11 and 12.

o | slo ) Band servo piston c sl L Low and
Range| Mode | Gear |Shift R:I:fé:e c:it:?ch ;L"t'z; "‘::’IL‘;::'“Q nd ard oD %vv%r osvv:: reverse
applied | released | applied brake
P _ _ _
R - Reverse | — o o
N _ _ _
1st O ] @ o
Except | 2nd 0 # 30 o PY
HOLD | 3rd | | 0 0 #3230 | %1® ® )
D op |V o| @ #2@0| ® o
2nd e} #30 0 ®
HOLD | 3rd 0 0 #30 |[#1® ® ®
#4 0D e} ® #2 6 ® o}
1st @] A { 4 ®
Ef)cfgt 2nd o #3A o ®
S 3rd o) o) #3A | #1® ® o
2nd A 0 #3A o) L
HOLD Mdag [ o| o #3A |#10]| ® °
Except | 'St | 4 o #30 ® [ 0
HOLD | 2nd | Y o #30 o P
L st |, o | %30 ° e | o
HOLD Mygong | 0 #30 0 ®

OWC: one-way clutch
#1: Hydraulic pressure is applied to both 2nd applied side and 3rd released side of band servo piston.
However, because area of 3rd released side is larger than 2nd applied side, the brake band does not engage.
#2: Hydraulic pressure is applied to O/D applied side in the above conditions (3%1) and brake band engages.
#3: Indicates that engine braking is available as a resuit of operation of overrunning clutch.
#4: Prevents engine overspeed.
. Constantly engaged.
Operates when accelerated.
Engaged when throttle opening is below approximately 1/8.
Engaged when vehicle speed is above approximately 10 km/h {6.2 mph} and throttle opening is below approximately 1/8.
Engaged when O/D inhibit signal (ASC signal) is ON and vehicle speed is above approximately 10 km/h {6.2 mph}
and throttle opening is below approximately 1/8.
®: Engaged, however does not transmit power. 95E20648
Fig. 11: RX7 & 1993 929 El enents In Use

Courtesy of Mazda Mdtors Corp.

BOP@®O
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i Band servo piston
Range| Mode | Gear |Shift | Reverse | High (Forward | Overrunni Forward | Low [Lowand
clutch |elutch | clutch | ng cluteh | 2nd 3GR 4GR | owC | owc | reverse
applied | released | applied brake
P - - —
R - Reverse | — O 'e)
N - - -
1 2 ®) ® ®
Except |__2 2 @) o ®
HOLD 3 S O O #10 O ®
D 4 o @) ¥20 0O 0
2 2 0 #¥30 0 ®
Hob | 3 | X o] o #30 |#10| O [
waq | ¥ o O #20 o) o
Except 1 3 > A e e
HoLD |2 s o #3A o °
s 3 O O #3A | %10 O ®
2 O y
1 #3A 0 )
HOLD <
¥43 |V O 0 #3A | %10 0 °
L HOLD 2 O #30 O ®
1 0 %30 ® ® O
/rs
HOLD [T
#a2 |V 0 #30 0 °®

OWC: one-way clutch

#1: Hydraulic pressure is applied to both 2nd applied side and Third gear released side of band servo piston.
However, because area of Third gear released side is larger than 2nd applied side, the brake band does not engage.
#2: Hydraulic pressure is applied to Fourth gear applied side in the above conditions (#1) and brake band engages.

#3: Indicates that engine braking is available as a result of operation of overrunning clutch.
#4: Prevents engine overspeed.

O: Constantly engaged.

®: Operates when accelerated.

A: Engaged when throttle opening is below approximately 1/8.

O: Engaged when vehicie speed is above approximately 10 km/h {6.2 mph} and throttle opening is below approximately 1/8.

O: Engaged, but does not transmit power.
Fig. 12: 1994 929 El enents In Use
Courtesy of Mazda Mdtors Corp.

ELECTRONIC SELF-DIAGNOSTICS

Sel f-di agnostic systemis integrated in PCMI and di agnoses
faulty sensors (input devices), solenoid valves (output devices) and
transaxl e operation. Fault codes stored in PCMI identify specific
conmponent s.

Codes may be retrieved from PCMI' by using HOLD i ndi cator
light. Codes may be retrieved fromPCMI by using CEMtester or
aftermarket scan tester. See appropriate procedure.

NOTE: CEM tester may also be referred to as El ectronic
Control |l ed-Automatic Transm ssion (EC- AT) tester in trouble
code charts.

RETRIEVING FAULT CODES

95F20649
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HOLD | ndi cator Light Procedure (RX7 & 929)

1) Locate Data Link Connector (DLC) underhood forward of |eft
strut. Short together G\D and TAT terminals of DLC and turn ignition
on. See Fig. 13. Warning codes are flashed on HOLD i ndicator |ight on
dash. Codes are flashed in nunerical order if nore than one code is
present.

2) Note trouble code nunbers. See TROUBLE CODE | DENTI FI CATI ON
CHARTS. Perform appropriate diagnostic code chart. Refer to the
appropri ate TROUBLE CODE CHARTS. After repairs are nmade, clear codes
by di sconnecting negative battery cable for 20 seconds.

s ~N
FEN|MEN TEN| +B

GND|FAT|FBS|FAC|FWS|FSC

TAT|TBS| TAC| TWS TSC\

FAB{IG-]GND|TFA|F/P|TAB

BUSB
/ N BUSB

\. /

TERMINAL SIDE 95D20563
Fig. 13: Locating DLC GND & TAT Term nal s
Courtesy of Mazda Mdtors Corp.

CEM Test er Hook- Up

1) Use manufacturer’s instructions on connecting Self-
D agnosi s checker and SST, selector and tester harness. Connect CEM
tester assenbly to DLC | ocated underhood forward of left strut.

2) Set system sel ector systemselect switch to position 2.
Set test switch to SELF TEST position. See Fig. 14.

NOTE: If using aftermarket scan tester, follow manufacturers
pr ocedur es.

Retrieval Procedures

1) Connect CEMtester to appropriate positions. See CEM
TESTER HOCK- UP. See Fig. 14.

2) Turn ignition on, if "88" flashes on digital display and
buzzer sounds for 3 seconds, go to step 4). On RX7 and 929, if "88"
does not flash, check main relay and term nals 1N and 1P of PCMI for
an open or short circuit.

3) If "88" flashes and buzzer sounds continuously for nore
t han 20 seconds, check wiring to termnal 2N of PCMI for an open or
short circuit. See WRI NG DI AGRAMS for wire color identification. If
wiring is okay, replace PCMI and repeat steps 1-2).

4) Note fault code nunmbers. See TROUBLE CCDE | DENTI FI CATI ON
CHARTS. Perform appropriate code chart. See TROUBLE CODE CHARTS. After
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repairs are made, clear codes by di sconnecting negative battery cable
for 20 seconds.

5) Renmove CEMtester and road test vehicle at 31 MPH. Depress
accelerator fully, stop vehicle gradually. Reconnect CEMtester to

test connector and connect grounds. Turn ignition on and check for
troubl e codes.

6) If transm ssion problens are still present, or no trouble
codes are stored, see ELECTRI CAL COVPONENTS TESTS under TESTI NG
)

Check Connector
(Blue, 6-Pin}

Tester

|

T

}

e
[l

Test Connector
(Blue, 1-Pin)

Fig. 14: Connecting CEM Tester
Courtesy of Mazda Mdtors Corp.

Ground Connector

95120659

, \
SYSTEM SELECTOR)
(]
— TEST sw| |l
SELF
— . vesT L
-7 @
SYSTEM SELECT
| /

_ 95E19764 _ L
Fig. 15: ldentifying System Sel ector Sw tch Positions
Courtesy of Mazda Mdtors Corp.

TROUBLE CODE CHARTS

TROUBLE CODE IDENTIFICATION CHARTS
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Code | Indicator flashing Diagnosed
No. pattem circuit Condition Point
® Wiring from powertrain control
. . . module (Engine) to powertrain
01 | | Epgmle rpm Egg put signal from control module (Transmission)
Signa ® Powertrain control module
{Engine)
® Vahicie speed sensor connector
Vehicle speed f . ® Wiring from vehicle speed sensor
sensor No input signal from to powertrain control module
06 ' vehicle speed sensor i
(Revolution (Ravolution sensar) (Transmission)
sensor) ® Vehicle speedometer sensor re-
sistance
® \ehicle speedometer sensor con-
nector
® Wi
Vehicle No input signal from ‘s’i'::grf{: ::no\:glrc‘:ﬁigge"e‘gg?eter
o7 speedometer ve:ncl«: speedometer ® Wiring from combination meter to
sensor senso powertrain contral module
(Transmission)
® Speedometer resistance
® Throttle position sensor connector
Throttle posi- Open or short circuit of | ® Wiring from throttie position sen-
12 | Im l tion sens?:r throttie position sensor sor to powertrain control module
or wiring (Transmission)
® Throttle position sensor resistance
@ Vehicle speed pulse generator
connector
. No input signal from ® Wiring from vehicle speed pulse
55 ]—HWUWWI_] VS:‘S'SGJ?;:?O' vehicle speed pulse generator to powertrain control
P 9 generator module (Transmission)
® Vehicle speed pulse generator re-
sistance
® ATF thermosensor connector
ATF thermo- Open or short circuit of ® Wiring from ATF thermosensor to
56 sensor ATF thermosensor or powertrain control module
wiring (Transmission)
® ATF thermosensor resistance
® Wiring from powertrain control
Reduce torque Open or short circuit of module (Engine} to powertrain
signal/Slip lock- | reduce torque signal/ control module (Transmission)
57 up signal, slip lockup signal wir- ® Powertrain control module
torque reduced ing, and/or torque re- (Transmission)
signal duced signal wiring ® Powertrain control module
(engine)
® Wiring from powertrain control
Barometric ab- | Open or short circuit of module (Engine) to powertrain
58 solute pressure | barometic absolute control module (Transmission)
sensor pressure sensor wiring ® Powertrain control module
{engine)
. . Open or short circuit of ® Solenoid valve connector
60 Shlm Asolenoid | gojenoid valve wiring ® Wiring from solenoid valve to pow-
vaive ertrain control module
(Transmission)
i ; ® Solenoid valve resistance
Shift B solenoid T d Y
61 Il | vaive ® Wiring from dropping resistor to
powertrain control module
Ov - (Transmission) (Only No.64)
ermunning ® Dropping resistor resistance (Only
62 clutch solenoid
No.64)
valve
”I I Lockup sole-
63 noid valve
64 Line pressure
solenoid valve
65 Lockup control
solencid valve

Fig. 16:

RX7 Troubl e Code

I dentification Chart
Courtesy of Mazda Mdtors Corp.

95B20660
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CODE LOCATION OF MAL- HOLD INDICATOR
NO. FUNCTION LIGHT FLASHCYCLE |  SELF-DIAGNOSIS FAIL-SAFE
on No input signal from
Enginerpmsignat | n 1 " distributor Ne1 signal _
o (Ne1 signal) LI orr
. No input signal from Shifting performed in accor-
06 Yehlc.ilsms)%e::nzer:)sor T J vehicle speed sensor dance with signals from vehi-
revo 0 cle speedomster sensor
. No input signal from If a malfunction occurs to both vehicle
07 Z::;%‘? speedometer AL T speedometer (vehicle speed sensor and vehicle speedome-
speedometer sensor ) ter sensor, shift A and B solenoid valve
go OFF*. Lockup not provided
Open or short circuit of Throttle opening judged as
- throttle position sensor or | follows:
12 Throttle position sensor | [ Il [ wiring 4/8 stroke: Idle switch OFF
0/8 stroke: Idle switch ON
No input signal from Shifting performed in accor-
55 Vehicle speed pulse ML [ vehicle speed pulse dance with signals from vehi-
generator generator cle speed sensor. Torque
reduction control not provided
Open or short circuit of
56 ATF thermosensor TUTTTLANIL___T| ATF thermo sensor or —
wiring
Open or short circuit of Torque reduction control not
57 Reduce torque signal, UL reduce torque signal / provided
Torque reduced signal torque reduced signal or
wiring
. . Open or short circuit of Shift A and B solenoid valves
60 Shift A solenoid valve Jvvrvve s solencid valves or wiring | go OFF*
61 Shift B solenoid valve INRR'RIEN [
Overrunning clutch solenoid
. valve goes OFF and engine
62 g:;r:ir;n‘ll:?vglutch Ui | braking is available when
coasting. Shifting performed
normally
63 Lockup solenoid valve In'nin/ninig i Lockup not provided. Shifting
performed normally
_ Line pressure solenoid valve
64 Line pressure LT goes OFF and line pressure
solenoid valve is set at maximum. Shifting
performed normally
Lockup control Lockup not provided. Shifting
65 : R
solenocid valve performed normally

* - if both shift "A” and “B" solenoid valves go OFF, “D” and “S" ranges become 3rd gear position and “L" range becomes 2nd gear position.

17:

929 Troubl e Code

Courtesy of Mazda Mdtors Corp.

RX7 & 929 TROUBLE CODE CHARTS

Identification Chart

95C20661
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POWERTRAIN
CONTROL
MODULE
(TRANSMISSION)

POWERTRAIN CONTROL MODULE
(ENGINE}
G Nel
@ {“I_\E/
QGD
A B (D) /i\
DISTRIBUTOR
Fig. 18: Schematic - Service Code No. 1
Courtesy of Mazda Mdtors Corp.
SERVICE CODE NO. 01 ENGINE RPM SIGNAL
STEP INSPECTION ACTION
1 | Are there any poor oonnelmi(%ns at d)istri‘l;utor, Yes | Repair or replace connector
Powertrain Contral Module (Engine) an
Powertrain Control Module (Transmission) con- No | Go to next step
nectors?
2 | Connect a circuit tester to terminals as shown Yes | Goto step 6
Is input voltage of engine rpm signal at
Powertrain Contra! Module (Transmission) OK?
(+) term.|(-) term.Voltage (V) Condition No | Check wirlng and connectors from Powertrain Control Module
. — (Transmission) to distributor
16 |Ground | —2=3_{ While driving if OK, go to next step
0 or 4.5—5.5| Engine stopped if not OK, repair wiring and /or connector
3 | Disconnect the distributor connector Yes | Go to next step
Is voltage at Powertrain Control Module (Engine) ter-
minal OK?
(+)term.](-) term]Voltage (V] Condition No | Replace Powertrain Control Module (Transmission)
3E_ |Ground | 4.5—5.5 | Ignition switch ON
4 | At step 3 condition, is the voltage to the distribu- | Yes | Replace distributor
tor connector {vehicle-side) OK?
(+)term.](-) term/Vottage (v) Condition No | Go to next step
G/W |Ground | 4.5—5.5 | Ignition switch ON
5 |Is th('are continuity between gistributor connector | Yes | Go to next step
E‘g‘g’ﬂ:ﬁgﬂi::?a?;v ertrain Control Module No | Repair wiring and/or connector
6 Discot:’nect negative battery cable for atleast 20 | Yes | Replace Powerirain Control Module (Transmission)
seconds.
Connect battery cable and recheck for diagnos- - "
tic trouble code No Ig‘::;:‘::?g::; connection
Is diagnostic trouble code displayed?
. . 95A20685
Fig. 19: Flow Chart - Service Code No. 1

Courtesy of Mazda Mdtors Corp.

95J20684
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929

POWERTRAIN CONTROL MODULE
(ENGINE)

Lo

e
) CRANKSHAFT POSITION SENSOR
Fig. 20: Schematic -

Courtesy of Mazda Mdtors Corp.

ENGINE RPMSIGNAL  \

/16 CONTROL MOBULE

POWERTRAIN
(TRANSMISSION)

Di agnostic Trouble Code No. 1

Fig. 21: Fl
Courtesy of

DIAGNOSTIC TROUBLE CODE NO.01 ENGINE RPM SIGNAL
STEP INSPECTION ACTION
1 Are thers any poor connactions at distributor, power- | Yes Repair or replace connector
train control medule (Engine) and powertrain control
module (Transmission) connectors? No | Golo nextstep
2 Cornect a circuit tester to terminals as shown Yes | Gotostep5
Is input voltage of engine rpm signal at powerlrain
control module (Transmission) OK?
No | Go tonext step
+)term. | () term. | Voltage Condition
0 Engine stopped
0.3-0.8 | Engine idling
1G Ground Engine running
1.8-22 at 3,000 rpm (no
load)
3 Disconnect 16-pin powertrain control modute Yes | Go to next step
(Transmission) connector
Is there continuity between terminal 1G of powertrain ——
control module (Transmission) and terminal 28 of Ne Repair wiring
powertrain control module (Engine)
4 Connect a circuit tester to tarminals as shown Yes | Go to next step
Is input voltage of engine rpm signal at powertrain
control module (Engina) OK?
No Check crank angle sensor and/or wiring
(+) L] (= 5 iti .
*)term. | (-) term. | Voltage (V) Qond tion 1t OK, replace powertrain control module (Engine)
0 Engine stopped % not OK, repair or replace malfunction parts and/or wiring
0.3-0.8 | Engine idling
28 Ground Engine running
1.8-22 [at 3,000 rpm {no
load)
5 Disconnect negative battery cable for at least 20 se- | Yes Replace powertrain control module
conds, and depress the brake pedal. (Transmission)
Connact battery cable and recheck for diagnastic
trouble code "
. : No Intermittent poor conneclion
7
Is diagnostic trouble code displayed Gheck for cause
ow Chart - Diagnostic Troubl e Code No.

Mazda Motors Corp.

95B20686
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RX7 & 929

POWERTRAIN CONTROL MODULE
(TRANSMISSION)

{0

2J 2L 1J
INPUT GROUND

(2)
)

e et —
o

Courtesy of Mazda Mdtors Corp.

Fig. 23:

H} VEHICLE SPEED SENSOR 1
{REVOLUTION SENSOR)

_ _ 95D20688
D agnostic Troubl e Code No.

DIAGNOSTIC TROUBLE CODE NO.06 VEHICLE SPEED SENSOR (REVOLUTION SENSOR)
STEP INSPECTION ACTION
1 Are there any poor connections at vehicle speedsen- | Yes | Repair or replace connector
sor and powertrain control module (Transmission)
connectors? No | Goto next step
2 Connect a circuit tester to terminals as shown Yes | Gotostep5
Is input voltage of vehicle speed sensor at powertrain
contro! module (Transmission) OK?
(+) term. | (-) term. | Voltage (V) Condition
Approx. While driving No | Goto next step
above 1.0 {above 25km/h
2J 2L {AC range) |{16MPH})
Approx. 0 .
(AC range) Vehicle stopped
3 Disconnect 20-pin powertrain control module Yes | Golostep5
{Transmission) connector
Is resistance between terminal 2J and terminal 2L
OK? No | Goto next step
Resistance: 500-1,000 Q
4 Disconnect vehicle speed sensor connector Yes | Check wiring and connectors from powertrain control module
Is resistance of sensor OK? {Transmission) to vehicle speed sensor
If OK, go to next step
If not OK, repair wiring and/or connector
Terminal Resistance (Q)
AoB 500-1,000
BoG ol No | Replace vehicle spead sensor
AeC o
5 Disconnect negative battery cable for at least 20 se- | Yes | Replace powertrain control module
conds, and depress the brake pedal (Transmission)
Connect battery cable and recheck for diagnostic
trouble code - :
Is diagnastic trouble code displayed? No Intermittent poer connection
Check for cause
Fl ow Chart - Diagnostic Trouble Code No. 6

Courtesy of Mazda Mdtors Corp.
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(ENGINE)

METER 15A N\

POWERTRAIN CONTROL MODULE

1l

\

Ad A

SPEEDO
METER =

: §

&

A —tp

VEHICLE SPEEDOMETER SENSOR

95H20690

Fig. 24: Schematic - Diagnostic Trouble Code No.
Courtesy of Mazda Mdtors Corp.

DIAGNOSTIC TROUBLE CODE NO.07 VEHICLE SPEEDOMETER SENSOR
STEP INSPECTION ACTION
1 Are there any poor connactions at vehicle speedome- | Yes Repair or replace connector
ter sensor and powertrain control module {Transmis-
sion) connactors? No | Go to next step
2 Connect a circuit tester to terminals as shown Yes | Gotostepd
Is input voltage of vehicle speedometer sensor at
powentrain control module (Transmission) OK? No | Goto nextstep
(+) term. | (-) term. | Voltage (V) Condition
2-3 Vehicle moving
1 our "
Ground 0 or 4.5-5.5 | Vehicle stopped
3 Remove combination meter Yes Go to naxt step
Is there continuity between tarminal 3E of meter con- - —
nector and terminal 11 of powertrain control module | NO | Rapair or raplace wiring and/or connactor
(Transmission)?
4 Connect circuit tester to terminals 3C and 3Aof meter | Yes | Go to next step
connector
Does pointer of circuit tester move slightly when rear No Replace speedometer
wheels are slowly turned?
5 Remave vehicle speedometer sensor Yes | Goto nextstep
Is resistance felt when turning speedometer driven -
gear by hand? No | Replace vehicle speedometer sensor
6 Disconnect vehicle speedometer sensor connector | Yes | Go to next step
and connect circuit tester
Does pointer of circuit tester move slightly when driv- [ g Replace vehicle spaedometer sensor
en gear is slowly turned?
7 Disconnect vehicle speedometer sansor connactor Yes | Check wiring and connectors from vehicle speedometer sensor to
Is continuity of sensor OK? speedmetor
I OK, go to next step
If not OK, repair wiring and/or connector
Resistance: Approx. 290 Q2 {20°C {68°F}); -
reference No Replace vehicle speedometer sensor
8 Disconnect negative battery cable for at least 20 se- Yes Replace powertrain control module
conds and the brake pedal is depressed {Transmission)
Connect battery cable and recheck for diagnostic -
tfrouble code No | Intermittent poor connection
Is diagnostic trouble code displayed? Check for cause

95120691

Fig. 25 Flow Chart - Diagnostic Trouble Code No. 7
Courtesy of Mazda Mdtors Corp.
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(TRANSMISSION)

POWERTRAIN CONTROL MODULE

METER 10A P

1M

@—

SPEECOD

]

VEHICLE SPEEDOMETER SENSOR

Courtesy of Mazda Mdtors Corp.

. 95120692
Fig. 26: Schematic - Service Code No

7

SERVICE CODE NO. 07 VEHICLE SPEEDOMETER SENSOR
STEP| INSPECTION ACTION
1 | Are therq any poor connections at vphi'cle speed sensorand | Yes | Repair or replace connector
Powertrain Control Module (Transmission) connectors? No | Go fo next step
2 [ Connect a circuit tester to terminals as shown Yos | Goto step 7
Is input voltage of vehicle speedometer sensor at
Pawertrain Control Module (Transmission) OK? No | Go to next step
(+) term.|(-) term |Voltage (V| Condition
2—3 | While driviny
1t |Ground - 9
0 or 4.5—5.5) Vehicle stopped
3 | Remove combination meter Yes | Go to next step
Is there continuity between terminal 1M of meter connector - P
and terminal 11 of Powertain Cortrol Mode (Transmission)? No | Repair or replace wiring and/or connector
4 | Connect circuit tester to terminals 1K and 1L Yes | Replace speedometer
of meter connector
Does pointer of circuit tester move slightly when No | Goto next step
rear wheels are siowly turned?
5 | Remove vehicle speedometer sensor Yes | Go to next step
Is .resistanoe felt when turning speedometer-
driven gear by hand? No | Replace vehicle speedometer sensor
6 | Disconnect vehicle speedometer sensor con- Yes | Go to next step
nector and connesct circuit tester
Does pointer of circuit tester move slightly when No | Replace vehicle speedomster sensor
driven gear is slowly turned?
7 | Disconnect vehicle speedometer sensor connector | Yes | Check wiring and connectors from vehicle speedometer sen-
Is continuity of sensor OK? sor to speedometor
If OK, go to next step
Resistance: Approx. 2000 (20°C {68°F}); If not OK, repair wiring and/or connector
reference No | Replace vehicle spesdometer sensor
8 [ Disconnect negative batlery cable for at least 20 seconds | yes Replace Powertrain Control Module (Transmission)
Connect battery cable and recheck for diagnostic trouble
coda No | Intermittent poor connection
; i ?
Is diagnostic trouble code displayed? Check for cause
95A20693
Fig. 27: Flow Chart - Service Code No. 7

Courtesy of

Mazda Motors Corp.



AUTO TRANS DIAGNOSIS - RA4A-EL & RB4A-EL

Article Text (p. 25)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Wednesday, March 24, 1999 11:46PM

RX7
@_P VO TVOA G
GROUND
POWERTRAIN 4D
CONTROL MODULE Eg‘é‘vf;gffalgoum
(TRANSMISSION) C Vaer Vegr (ENGINE)
28) 3l
TVOG (3¢
A= B
THROTTLE POSITION SENSOR 95B20694
Fig. 28: Schematic - Diagnostic Trouble Code No. 12 (1 of 2)
Courtesy of Mazda Mdtors Corp.
ST Ve
INPUT
24 VREF
/ INPUT
POWERTRAIN POWERTRAIN
CONTROL CONTROL
MODULE MODULE
(TRANSMISSION) (ENGINE)
W) /OLE
~ INPUT
C
| o | 95C20695
Fig. 29: Schematic - Diagnostic Trouble Code No. 12 (2 of 2)

Courtesy of Mazda Mdtors Corp.
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DIAGNOSTIC TROUBLE CODE NO.12 THROTTLE POSITION SENSOR
STEP INSPECTION ACTION
1 Are there any poor connections at throttle position | Yes | Repair or replace connector
sensor and powertrain control module {Transmission)
connector or terminal? No | Goto nextstep
2 Connect a circuit tester to tarminals as shown Yes | Gotostep5
Is input voltage of throttle position sansor (TVO) at
powartrain control module (Transmission) OK? No Go 1o next step
(+) term.|(-) term.| Voltage {V} Condition
Throttle valve closed
01-11 fihrottle position
2T | Ground -
4.0-45 Throttle valve wide
e open throtile
3 Connect a circuit tester to terminals as shown Yes | Goto next step
Is input voltage of throttle position senser (VREF) at - -
powertrain control module (Transmission) OK? Ne g:z(;:;)oltage at terminal 3 of powertrain control module
(+) term, {-) term. | Voltage (V) Condition Voltage: 4.5-5.5V (ignitlon switch ON)
2A Ground 4.5-5.5 Ign!i!on sw!tch ON If OK., go to next step
0 Ignition switch OFF If not OK, repair wiring and/or connector, or replace powertrain
control moduie (Transmission)
4 Is throttle position sensor OK? Yes | Check wiring and connectors from powertrain control module
{Transmission) to throttle position sensor
If OK, go to next step
I not OK, repair wiring and/or connector
No Adjust or raplace throttle position sensor
5 Disconnect negative battery cable for at least 20 se- | Yes | Replaca powertrain conirol module
conds and the brake padal is depressed (Transmission)
Connect battery cable and recheck for diagnostic
trouble code No | Intermittent poor connection
is diagnostic trouble code displayed? Check for cause

95D2069

Fig. 30: Flow Chart - Diagnostic Trouble Code No. 12
Courtesy of Mazda Mdtors Corp.

POWERTRAIN GONTROL MODULE

(TRANSMISSION)
TN N N
2 2L 1J
A/

NPUT GROUND

| —
B C
1
L i ¢ | VEHICLE SPEED
PULSE GENERATOR
A

— 95E20697

Fig. 31: Schematic - Diagnostic Trouble Code No. 55
Courtesy of Mazda Mdtors Corp.
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DIAGNOSTIC TROUBLE CODE NO.55 VEHICLE SPEED PULSE GENERATOR
STEP INSPECTION ACTION
1 Arethere any poor connections at vehicle speedpulse | Yes | Repair or replace connector
generaior and powertrain cantrol module (Transmis-
sion) connector or tarminal? No | Goto next step
2 Connact a circuit tester 1o tarminals as shown Yes | Gotostepb

Is input voltage of vehicle speed pulse generator at

werltrain control module {Transmission) QK?
PO ( ) No | Goto next step

{+)term. | {-) term. | Voltage (V) Condition
Approx.Q While driving
above 0.5 | (above 25km/h
2F 2L |(ACrange} |[16mph))

Approx. O ,
{AC range) Vehicle stopped

3 Disconnect 20-pin powertrain control module Yes | Go to nextstep
(Transmission) connector

Is resistance between tarminal 2F and terminal 2L | No | Ga to next step
OK?

Resistance: 2.2-3.5 kQ

4 Disconnect vehicle speed pulse generator connec- Yes | Check wiring and connectors from powertrain control module
tor {Trangmission} to vehicle speed pulse gensrator
Is rasistance of vehicle speed pulse generator OK? If OK, go to next step
If not OK, repair wiring and/or connector
Terminal Resistan -
es ce (KO} No | Replace vehicle speed pulse generator
A B 2.2-35
BeC oo
Ao C o0
5 Disconnect negalive battery cable for at least 20 se- | Yes | Replace powertrain control module
conds and the brake pedal is depressed. {Transmission)
Connect battery cabie and rechack for diagnostic
trouble code

No Intermittent poor cannection

i i ! i ?
Is diagnostic trouble code displayed Check for cause

95F20698
Fig. 32: Flow Chart - Diagnostic Trouble Code No. 55

Courtesy of Mazda Mdtors Corp.

POWERTRAIN CONTROL MODULE
(TRANSMISSION)

GROUND

SOLENOID CONNECTOR

ATF THERMOSENSOR

. . - 95G20699
Fig. 33: Schematic - D agnostic Code No. 56

Courtesy of Mazda Mdtors Corp.
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RX7 & 929
DIAGNOSTIC TROUBLE CODE NO.56 ATF THERMOSENSOR
STEP INSPECTION ACTION
1 Are there any poor connections at ATP thermosensor | Yes | Repair or replace connector
and powertrain control module (Transmission) con-
nector or terminal? No | Go to next step
2 Connect a circuit tester to terminals as shown Yes | Gotostep5
Is input valtage of ATF thermosensor at powartrain
control module (Transmission) OK? No | Go fo next step

{+) tern. | (-) term. | Voltage (V) Condition
Appros. 1.8 | A 1amp. 10C

ATF temp. 40°C
2R 2. | Approx. 1.1 [{jcaer) P

ATF temp. BO°C
Approx. 0.4 [176°F) P

3 Disconnect 20-pin powertrain control modute Yes
(Transmission) connector

Gotosteps

Is resistance between terminal 2R and terminal 2L
OK? No

Yerminat Resistance (KQ)

Approx. 3.8 ATF temp. 10°C [50°F}
2R 2L | Approx. 1.2 ATF tamp. 40°C | 104°F}
Approx. 0.3 ATF temp. 80°C {176°F)

Go to next step

4 Disconnect solenoid connector Yes | Check wiring and connectors from powertrain control module
Is resistance between terminal G and terminal H of (Transmission) to ATF thermosensor
ATF thermosensor OK? It OK, go to next step
It not OK, repair wiring and/or connector
Terminal Resistance (KQ)
A .3.8ATF . 10° °
pprox. 3.8 femp. 10°C [50°F} No Replace ATF thermosansor
GeH Approx. 1.2 ATF tamp. 40°C {104°F}
Approx. 0.3 ATF temp. BO*C {176°F}
5 Disconnect negative battery cabie for at least 20 se- | Yes Replace powartrain control module
conds and the brake pedal is depressed {Transmission)
Connect battery cable and recheck for diagnostic
troubla cods No Intermittant poor connection
; A - °
Is diagnostic trouble code displayed? Check for cause

Fig. 34: Flow Chart - Diagnostic Code No. 56
Courtesy of Mazda Mdtors Corp.

RX7

REDUCE TORQUE SIGNAL /
SLIP LOCKUP SIGNAL

POWERTRAIN
CONTROL MODULE
{TRANSMISSION)

POWERTRAIN
CONTROL MODULE

TORQUE REDUCED SIGNAL

95A20701

Fig. 35: échemati c - Diagnostic Code No. 57
Courtesy of Mazda Mdtors Corp.

95120700
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DIAGNOSTIC TROUBLE CODE NO.57

REDUCE TORQUE SIGNAL / SLIP LOCKUP SIGNAL, TORQUE REDUCED SIGNAL

STEP

INSPECTION

ACTION

1

Are there any poor connections at powertrain control
module (Engine) and powertrain control module
(Transmission) connectors?

Yes

Repair or replace connector

No

Go to next step

Connect a circuit tester to terminals as shown
Is input voltage of torque reduced signal at powertrain
control module (Transmission) OK?

B+: Battery positive voltage

Yes

Gotostep 4

+)term. | (-} term. | Voltage (V) Condition

B+ Engine idling

Throttle opening
above 1/8
(Engine coolant
temp below
40°C {104°F})

2H Ground
Below 1.0

No

Go to naxt step

Discannect 20-pin powertrain control module
(Transmission) connector

Is there continuity between terminal 2H of powertrain
control module (Transmission) and terminal 2G of
powertrain control module {Engine}?

Yes

Go to next stap

No

Repair wiring

Connect a circuit tester 1o terminals as shown
Is input valtage of torque reduced signal at powertrain
control module (Transmission) OK?

B+: Battery positive voltage

Yes

Gotostep 6

{+)term. | (-} term. | Voltage (V) Condition

When shifting
from 1st to 2nd
or from 2nd to
3GR with the
throttle opening
above 1.5/8
When slip
lockup with the
throttle opening
below 0.5/8

Below 1.0
2P Ground

B+ Engine idling

No

Go to next step

Disconnact 20-pin powertrain control module
(Transmission) connector

Is there continuity between terminal 2P of powertrain
control module (Transmission) and terminal 1Q of
powertrain control madule (Engine)?

Yes

Go fo next step

No

Repair wiring

Disconnect negative battery cable for at least 20 se-
conds and the brake pedal is depressad

Connect battery cable and recheck for diagnostic
trouble code

Is diagnostic trouble code displayed?

Yes

Replace powertrain control module {Transmission) or powertrain

control module (Engine)

No

Intermittent poor cannection
Check for cause

Fig. 36:

Fl ow Chart -

Courtesy of Mazda Mdtors Corp.

D agnostic Code No. 57
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929

K REDUCE TORQUE SIGNAL /1'5>

INPUT

Fig. 37:

Schematic -

Courtesy of Mazda Mdtors Corp.

Servi ce Code No.

2p

< OUTPUT N
POWERTRAIN POWERTRAIN
CONTROL CONTROL
MODULE MODULE
(TRANSMISSION  romaue REDUCED SiGNAL | (ENGINE)

@H\ 2P
S

95C20703
57

SERVICE CODE NO. 57

REDUCE TORQUE SIGNAL, TORQUE REDUCED SIGNAL

STEP|

INSPECTION

ACTION

1

Are there any poor connections at Powertrain
Controi Module {Engine) and Powertrain Control
Module {Transmission) connectors?

Yes

Repair or replace connector

No

Go to next step

Connect a circuit tester to terminals as shown
Is input voltage of torque reduced signal at
Powertrain Control Module (Transmission) OK?

B+: Battery positive voltage
(-) term_|Voltage (V) Condition
B+ Engine warm
Below 1 | Engine cool

(+) term..

2H

Ground

Some kinds of testers may give incomect values. This
is because the voltage output period is very short.

Yes

Gotostep 4

No

Go to next step

Disconnect 20-pin Powertrain Control Module
{Transmission) connector

Is there continuity between terminal 2H of
Powertrain Control Module (Transmission) and ter-
minal 2P of Powertrain Control Module (Engine)?

Yes

Go fo next step

No

Repair wiring

Connect a circuit tester to terminals as shown
Is output voltage of reduce torque signal at
Powertrain Control Module (Transmission) OK?

B+: Battery positive voltage
(-) term.|Voltage (V Condition
Below 1 | Shifting
B+ Others

(+) term.

2P |Ground

Some kinds of testers may give incorrect values. This
is because the voitage output period is very short.

Yes

Gptostep 6

No

Go to next step

Disconnect 20-pin Powertrain Control Moduls
(Transmission) connector

Is there continuity between terminal 2P of
Powertrain Control Medule (Transmission) and
terminal 1S of Powertrain Control Module
(Engine)?

Yes

Go to next step

No

Repair wiring

Disconnect negative battery cable for at least 20 seconds
Connect battery cable and recheck for diagnostic
trouble code

Is diagnostic trouble code displayed?

Yes

Replace Powertrain Control Module {Transmission) or
Powertrain Control Module (Engine)

No

Intermittent poor connection
Check for cause

Fig. 38:

Fl ow Chart -

Servi ce Code

Courtesy of Mazda Mdtors Corp.

95D20704

No. 57
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RX7 & 929

BAROUMETRIC ABSOLLUITE
POWERTRAIN

r

HNPUT

95E20705
No

D agnosti c Code

58

Courtesy of Mazda Mdtors Corp.

Fig. 40:

DIAGNOSTIC TROUBLE CODE NO.58 BAROMETRIC ABSOLUTE PRESSURE SENSOR
STEP INSPECTION ACTION
1 Are there any poor connections at powertrain conirol | Yes | Repair or replace connector
module (Engine} and powertrain control module
{Transmission) connectors? No Go to next step
2 Connect a circuil tester to terminals as shown Yes | Gotostep5
Is input voltage of barometric absolute pressure sen-
sor at powertrain control module (Transmission) OK? No Go to next step
{+)term. | (-) term. | Voltage (V) Condition
2.0-4.5 | ignition switch ON
2C Ground — -
oV Ignition switch OFF|
3 Disconnect 20-pin powertrain control module Yes | Gotonextstep
(Transmission) connector
Is there continuity between terminal 2C of power- i i
train control module (Transmission) and terminal 2D No Repair wiring
of powertrain control module (Engine)?
4 Connect a circuit fester to terminals as shown Yes | Gotonext step
Is output voltage of barometric absolute pres-
sure sensor at powertrain control module (En- No Replace powertrain control module (Engine)
gine) OK?
{+)term. | (-) term. | Voltage (V) Condition
2D Ground 2.0-4.5v Ign{l!on swpch ON
ov Ignition switch OFF
5 Disconnect negative battery cable for at (east 20 se- | Yes | Replace powertrain control module
conds and the brake pedal is depressed (Transmission)
Connect battery cable and recheck for diagnostic
trouble code
. ) . 5
Is diagnostic trouble code displayed? No Intermittent poor connection
Check for cause

Fl ow Chart -

Courtesy of Mazda Mdtors Corp.

D agnostic Code No. 58

95F20706
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RX7 & 929

POWERTRAIN CONTROL MODULE
(TRANSMISSION)

Fig. 41: Schematic - Service Code No. 60
Courtesy of Mazda Mdtors Corp.
SERVICE CODE NO. 60 SHIFT A SOLENOID VALVE
STEPl INSPECTION ACTION
1 | Are there any poor connections at solenoid Yes | Repalir or replace connector
valve and Powertrain Control Module
{Transmission) connectors? No | Go to next step
2 1 Connect a circuit tester to terminals as shown Yes | Check wiring and go to step 5
Is output voltage of shift A solencid valve at
Powertrain Control Module {Transmission) OK? No | Go to next step
B+: Battery positive voltage
{+) term.|(-) term_Voltage (V) Condition
B 1st, Fourth gear
1D  |{Ground * m{ 9
Below 1 | 2nd, Third gear
3 | Disconnect 16-pin Powertrain Control Module Yaes | Gotostep 5
(Tran.smission) connector
Is resistance between ferminal 1D and a ground No | Go o next step
Resistance: 20400
4 | Disconnect solenoid connector Yes | Check wiring and connectors from Powertrain Control Module
Is resistance between ground and terminal B of (Transmission) to shift A solenoid valve
shift A solenoid valve OK? If OK, go to next step
If not OK, repair wiring and/or connector
Resistance: 2040 Q No | Replace shift A solenoid valve
5 | Discannect negative battery cable for at least 20 | Yes | Replace Powerirain Control Module (Transmission)
seconds
Connect battery cable and recheck for diagnos- No | Intermittent poor connection
tic trouble code Check for cause
Is diagnostic trouble code displayed?
95H20708
Fig. 42: Flow Chart - Service Code No. 60

Courtesy of Mazda Mdtors Corp.
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RX7 & 929

POWERTRAIN CONTROL MODULE
{TRANSMISSION)

(e)-

OUTPUT

SOLENOID CONNECTOR

SHIFT 8
SOLENCID VALVE

95120709

Fig. 43: Schematic - Diagnostic Code No. 61
Courtesy of Mazda Mdtors Corp.
DIAGNOSTIC TROUBLE CODE NO.51 SHIFT B SOLENOID VALVE
STEP INSPECTION ACTION
1 Are there any poor connections at solenaid valve and | Yes Repair or replace connector
powerlrain control module {Transmission) connec-
tors? No | Goto next step
2 Connect a circuit tester to terminals as shown Yes | Gheck wiring and go o step 5
's output voltage of shift B solencid valve at power-
train control module (Transmission) OK? No | Goto nexi step
B+: Battery positive voltage
(+)term.) (-) term. | Voltage (V) Condition
B+ 1st, 2nd gear
1
B Ground Below 1.0 | 3GR, 4GR gear
3 Disconnect 16-pin powertrain conlrol modute Yes | Gotostep5
(Transmission) connactor
Is resistance between terminal 1B and a ground OK?
No Go to next step
Resistance: 20-400
4 Disconnect solenaid connector Yas | Check wiring and connectors from powertrain control module
Is resistance between ground and terminal C of shift B {Transmission) to shift B solenoid valve
solenoid valve OK? i OK, go to next step
If not OK, repair wiring and/or connactor
Resistance: 20-400 No Replace shift B sclenoid valve
5 Disconnect negative battery cable for at least 20 se- | Yes Replace powertrain control module
conds and the brake pedal is depressed {Transmission)
Connact battery cable and racheck for diagnostic
trouble code - -
. A . No Intarmittent poor connection
]
Is diagnastic trouble code displayed? Check for cause

Fig. 44. Flow Chart -
Courtesy of Mazda Mdtors Corp.

D agnostic Code No. 61

95820710
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RX7 & 929

POWERTRAIN CONTROL MODULE
(TRANSMISSION)

(10}

OUTPUT

SOLENOID CONNECTOR

OYERRUNNING CLUTCH
SCLENOID VALVE

95C2071

Courtesy of Mazda Mdtors Corp.

Fig. 46:

]
D agnostic Code No. 62

DIAGNOSTIC TROUBLE CODE NO.62

OVERRUNNING CLUTCH SOLENQID VALVE

STEP INSPECTION ACTION
1 Are there any poor connections at solenoid valve and | Yes | Repair or replace connector
powertrain control module (Transmission} connec-
tors? No | Goto nextstep
2 Connact a circuit fester to terminals as shown Yes | Check wiring and go to step 5
Is output voltage of overrunning clutch solenoid valve
at powartrain control module {Transmission) OK? No | Go to next step
B+: Battery posilive voltage
{+}term. [ (-} term. [ Voltage {V} Condition
Be D range (throttle
valve closed)
10 Ground D range (throttle
Below 1.0 |valve wide open
throttle)
3 Disconnect 16-pin powertrain control module Yes | Gotostep 5
(Transmission) connector
Is rasistance between terminal 1C and a ground OK?
No | Go to next step
Resistance: 20-40Q
4 Disconnect solenoid connector Yas | Check wiring and connecters from powertrain control module
Is resistance between ground and terminal D of {Transmission) to overrunning clutch solenoid valve
overrunning clutch solenoid valve OK? If OK, go to next step
If not OK, rapair wiring and/or connactor
Resistance: 20-400 No Replace overrunning clutch solenoid valve
5 Disconnect negative battery cable for at least 20 se- Yes | Raplace powertrain control module
conds and the brake pedal is depressed {Transmission)
Connect battery cable and recheck for diagnostic
trouble code - -
" p . No Intarmittent poor connection
il
Is diagnostic troubla code displayed? Chack for causa

Fl ow Chart -

Courtesy of Mazda Mdtors Corp.

D agnostic Code No. 62

95D20712
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RX7 & 929

POWERTRAIN CONTROL MODULE
{TRANSMISSION)

(im)

QuUTPUT

SOLENOID CONNECTOR

LOCKUP
SOLENQID VALVE

95E20713
No.

46PM

Fig. 47: Schematic - D agnostic Code 63
Courtesy of Mazda Mdtors Corp.
DIAGNOSTIC TROUBLE CODE NO.63 LOCKUP SOLENOID VALVE
STEP INSPECTION ACTION
1 Ara there any poor connections at solenoid valve Yes | Repair or replace connector
and powertrain control moduie (Transmission) con-
nectors? No Go to next step
2 Disconnect 16-pin powerirain control module Yes | Gotostep4
(Transmission) connector
Is resistance between terminal 1M and a ground OK?
No | Goto next step
Resistance: 10-20Q
3 Disconnect solenoid connector Yes | Check wiring and connectors from powsertrain control module
Is resistance betwaen ground and terminal F of {Transmission) ta lockup solenoid valve
lockup solenoid valve OK? It OK, go to next step
It not OK, repair wiring and/or connector
Resistance: 10-20Q No | Replace leckup solenoid valve
4 Connect a dwell meter to terminals as shown Yes | Go to next step
fs output duty of lockup solenoid valve at powertrain -
control module (Transmission) OK? No mgrsﬁigg:;raln control module
[¢e)term. [ (-} term. [Duty (ON %) _Condition
Approx. 5 | No lockup
1 ound
M Gr Approx. 100 | Lockup
5 Disconnect negative batlery cable for at laast 20 Yes | Replace powertrain control module
seconds and the brake pedal is depressed {Transmission)
Connect battery cable and recheck for diagnostic
trouble code No | Intermittent poor connection
) ) ) 5
Is diagnostic troubla code displayed” Check for cause

Fig. 48: Flow Chart - Di agnostic Code No. 63
Courtesy of Mazda Mdtors Corp.

95F20714
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RX7 & 929

POWERTRAIN CONTROL MODULE
{TRANSMISSION)

Tem\ o\
%UTPUT OUTPUT

SOLENOID CONNECTOR

LINE PRESSURE
SOLENOQID VALVE

RESISTOR 95G20715

Fig. 49: Schematic - Diagnostic Code No. 64

Courtesy of

Mazda Motors Corp.

DIAGNOSTIC TROUBLE CODE NO.64 LINE PRESSURE SOLENOID VALVE e
STEP INSPECTION ACTION
1 Ara thers any poor connections at solencid valveand | Yes | Rapair or replace connector
n control module (Tr ission) connac-
tors? No | Goto next step
2 Disconnect 16-pin powartrain contral maduie Yeos | Goto next stap
(Transmission} connector
I8 rasis batv terminal 1F {line pi solg-
ncid valve) and a ground OK? No | Gotostep4

Reslstance: 2.5~5.00

3 Disconnect 16-pin powaertrain control madule Yes | Gotostep5
(Transmission) conneclor
Is resistance batwaen terminal 1H (dropping resistor)

and a ground OK? No | Gotostep?
Reslstance: 12.5-19.00
4 Discannect solenoid connactor Yes | Check wiring and conneclors from pawaertrain control module
Is resistance between ground and terminal E of lina {Transmission) to line pressure solanoid valve
prossura solanokd valve OK? K OK, go 1o next step

I not OK, repair wiring and/or connector
No | Replaca line pressure solenoid valve

Resistance: 2.5-5.00

5 Connact a dwell meter to terminals as shown Yes | Goto next step
Is oulput duty of dropping resistor at po in con- — —-
trol module (Transmission) OK? No [ Replace control modute ( perform road

test, and go to siep 8

+)tarm.] (-} term. | Duty (ON %)| _ Condftion
Throttla valve
Approx. 100 | yocad throttie
1H | Groung Throttia valve
Approx. 5 wide opsn
throttle
6 Connect a dwell meter 10 terminals as shown Yes | Goto next step
of
train contral module {Transmissian) OK? - No | Replace cantral module { . perform road

test, and goto step 8

(s)term. | () term. | Duty (ON %) Condition
Throttle valve
Approx. 100 | closed thrattle
position
Thratile valve
Approx. 5 wide open
throttle

1F Ground

7 Disconnect dropping rasistor connector Yes | Check wiring and connaciors from powertrain control module
Is resisiance of resistor OK? {Transmission) to dropping resistor

If OK, go 10 next step

It not OK, repair wiring and/or connector

No Repair or dropping resistor

Resistance: 10-140

-3 Disconnect negative battary cabla for at least 20 se- | Yes | Replace powertrain conlral module
conds and the brake pedal is deprassed (

Cannact battery cabie and rachack for di; N ] "
trouble cods o | Intermittent poar connaction

s diagnostic trouble cade displayed? Chack far cause

Fig. 50: Fl
Courtesy of

95H20714

ow Chart - Diagnostic Code No. 64
Mazda Motors Corp.
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RX7 & 929

POWERTRAIN CONTROL MODULE
{TRANSMISSION)

(o)

2F
OUTPUT

SOLENOID CONNECTOR

LOCKUP CONTROL
SOLENOCID VALVE

95120717
No. 65

Fig. 51: Schematic - D agnostic Code
Courtesy of Mazda Mdtors Corp.
DIAGNOSTIC TROUBLE CODE NO.65 LOCKUP CONTROL SOLENOID VALVE
STEP INSPECTION ACTION
1 Are thers any poor connections at solencid valve Yes Rapair or replace connector
and powertrain control module {Transmission} con-
nectors? No | Goto next step
2 Connect a circuit fester to terminals as shown Yes | Chack wiring andgotostep 5
Is output voltage of lockup control solenoid valve at
powertrain conirol module {Transmission) OK? No | Go to next step
B+: Battery posilive voltage
{+)term. | (-)term. | Voltage (V} | Condition
B Locku
2F Ground M P
Below 1.0 | Nolockup
3 Disconnect 20-pin powertrain control module Yes | Gotostepb
(Transmission) connector
Is resistance between terminal 2F and a ground QK?
No | Go to next step
Resistance: 20-40Q
4 Disconnact solenoid connector Yes | Check wiring and connactors from powertrain control moduie
Is resistance between ground and terminal A of {Transmission) to lockup control solenoid valve
lockup control salenoid valve OK? ¥ OK, go to next step
i not OK, repair wiring andfor connector
Resistance: 20-400 No Replace lockup control solenoid valve
5 Disconnect negative battery cable for at least 20 se- Yes | Replace powertrain control module
conds and the brake pedal is depressed (Transmission)
Connect battery cable and recheck for diagnostic
trouble cod_e )
Is diagnostic lrouble code displayed? No Intermittent poor connection
Check for cause
Fig. 52: Flow Chart - Diagnostic Code No. 65

Courtesy of Mazda Mdtors Corp.

TESTING
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CAUTION: Stall and line pressure tests generate high engi ne and
transm ssion tenperatures. DO NOT hold throttle open nore
than 5 seconds. Allow engine to idle in "P" or "N' for at
| east one m nute between tests.

Preparati on

Check all fluid levels and correct if necessary. \Warm engi ne
and transm ssion to operating tenperature. Prior to performng stall,
lag time and |line pressure tests, block front and rear wheels and set
par ki ng br ake.

STALL SPEED TEST

Connect tachoneter to engi ne. Ensure engine idle speed and
ignition timng is correct. Refer to the appropriate article in the
ENG NE PERFORMANCE section. Apply foot brake firmy and shift selector
to "D' range. Press accelerator pedal to floor and note maxi num RPM
Select "S", "R' and "L" ranges and repeat. Conpare with STALL SPEED
t abl e.

STALL SPEED

Application Stall RPM
RX7 3000- 3300
929 L 1950- 2250

STALL SPEED RESULTS

High In All Ranges

Insufficient Iine pressure, worn oil punp. Ol |eakage from
oi | punp, control valve and/or transm ssion case. Stuck pressure
regul at or.

Hghln "D &"S"
Forward clutch slipping. Forward one-way clutch slipping.
Low one-way clutch slipping.

Hgh In "R Range

Low and reverse brake slipping. Reverse clutch slipping.
Performroad test to see if |ow and/or reverse brake or reverse clutch
is at fault. Results indicate the follow ng:

* Engine braking in "L" range, reverse clutch faulty.
* No engine braking in "L" range, |ow and/or reverse brake
faul ty.

Low In All Ranges
Low engi ne output. One-way clutch in torque converter

sl i ppi ng.
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TIME LAG TEST

Wth engine at idle, shift selector from"N' to "D', "N' to
"D'" HOLD and "N' to "R'. Tine lag for transm ssion to engage shoul d be
| ess than one second for "N' to "D' and |less than 1.2 seconds for "N'
to "R".

TIME LAG RESULTS

Longer Than Specified In "N' To "D' & "N' To "D' HOLD
Low Iine pressure. Forward clutch slipping. Forward one-way
clutch slipping.

High In "N' To "D’
Low I'ine pressure. Low one-way clutch slipping. ND
accumul ator not operating properly.

High In "N' To "D' HOLD
Low | i ne pressure. Brake band slipping. 1-2 accumnul ator not
operating properly.

High In "N' To "R’
Low Iine pressure. Reverse clutch slipping. Low and reverse
brake slipping 3-4/NR Accumnul ator not operating properly.

LINE PRESSURE TEST

1) Connect gauges to appropriate |ine pressure inspection
ports. See Fig. 53. Connect tachonmeter to engine. Ensure engine idle
speed and ignition timng is correct. See ENG NE PERFORMANCE secti on.
Apply foot brake firmy and shift selector to "D' range.

2) Press accelerator pedal to floor and note pressure gauge.
Rel ease throttle to read pressure at idle. Select "S', "R' and "L"
ranges and repeat. Conpare with LI NE PRESSURE SPECI FI CATI ONS t abl e.

D, "S" & “L" Ranges
_ _ 95A20719
Fig. 53: Connecting Pressure Gauges (RX7 & 929)

Courtesy of Mazda Mdtors Corp.
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LI NE PRESSURE SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Idle St al

Application Range psi (kPa) psi (kPa)
929 ... DS L ..... 63-68 ........... 151- 162
(432-470) (1040-1118)

R ........ 87-92 ... ... .. 210- 222

(600-638) (1452-1530)

RX7 ... ... DS L ..... 72-76 ... ... 174- 184
(496-524) (1200- 1269)

R ........ 90-95 ........... 218- 228

(621-655) (1503-1572)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAA
LINE PRESSURE RESULTS

Low Pressure At Idle (Al Ranges)

Wrn oil punp. Danmaged control piston in oil punp. Pressure
regul ator valve or plug sticking. Damaged pressure regul ator val ve
spring. Fluid | eakage between oil strainer and pressure regul ator
val ve.

Low At Idle In "D', "S" O "L"
Fl uid | eakage fromhydraulic circuit of forward clutch

Low At Idle In "D'" &"S" HOLD Mode
Fl uid | eakage fromhydraulic circuit of band servo 2nd apply

si de.
Low At Idle In "R’
Fl uid | eakage from hydraulic circuit of reverse clutch
Low At Idle In "R" & "L"
Fluid | eakage from hydraulic circuit of |ow and reverse
br ake.

H gh At Idle

Throttle sensor out of adjustment. Damaged thernosensor. Line
pressure sol enoid sticking. Short circuit of |ine pressure solenoid
circuit. Pressure nodifier valve sticking. Pressure regulator valve or
pl ug sticking.

Low At Stall Speed

Throttle sensor out of adjustment. Danmaged control piston in
oi | punp. Line pressure solenoid sticking. Short circuit of l|ine
pressure solenoid circuit. Pressure regulator valve or plug sticking.
Pressure nodifier valve sticking. Pilot valve sticking.

ELECTRICAL COMPONENTS TESTS
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ATF Ther nbsensor

D sconnect negative battery cable. Renove oil pan. Renove
t her nosensor fromtransm ssi on. Connect ohmmeter to thernbsensor
termnals. Place thernbsensor and thernoneter in a contai ner of water.
Heat water gradually, checking tenperature. See Fig. 54. If resistance
is incorrect, replace thernosensor.

Thermometer B2600, RX7 & 929

| SRS

& E MPV

vl ""“\\
+ LI@_T -
Heater | =54 -
Water Temperature Resistance
20°C (68°F) Approx. 2.5 kQ
80°C (176°F) Approx. 0.3 kQ2

| | 95G20905
Fig. 54: Testing ATF Thernosensor

Courtesy of Mazda Mdtors Corp.

ATF Thernmoswi tch (4V\D)

D sconnect negative battery cable. Renobve oil pan and
t hernoswi tch. Place thernoswitch with a thernoneter in a container of
ATF and gradual ly heat ATF. Using an ohnmeter, note when thernosw tch
cl oses and opens. Bel ow 293gF (145¢C) switch is open, above 302gF
(1506C) switch is closed. If thernoswitch does not operate as
descri bed, replace thernoswtch.

Dr oppi ng Resi st or

D sconnect wire connectors at dropping resistor. Resistance
across wire connectors should be 10-14 ohns. |f not 10-14 ohns,
repl ace dropping resistor.

Hol d Swi tch

1) Turn ignition on. On RX7, connect voltneter between
terminal "D' or termnal "F' and ground. On 929, connect voltneter
between termnal "A" or termnal "B'" and ground. See Fig. 55. If
voltage is not as specified, check and repair circuit between power
source and switch. If voltage is okay, go to next step.

2) Turn ignition off and di sconnect hold swi tch connector.



AUTO TRANS DIAGNOSIS - RA4A-EL & RB4A-EL
Article Text (p. 42)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Wednesday, March 24, 1999 11:46PM

See Fig. 56. On RX7, connect ohmeter between hold switch termnals
"D' and "F". On 929, connect ohmmeter between hold switch term nals
"A" and "B". If continuity is not correct, replace selector switch or
sel ector | ever knob.

Harness Seleqtor Lever
Connector Terminal

Terminal Voltage Switch Terminal Voltage | Terminal
Approx. 12V Raleased Approx. 12V Aand B
Below 1.5V Depressed Below 1.5V A and ground
MPV B2600
- ™ Ramess
Connector

IIB|
RX7 & 929
Terminal Terminal voitage (V)
Switch condition D F
Released 0 0
Depressed B+ 0
RX7
Terminal Terminal voltage (V)
Switch condition A B
Released B+ 0
Depressed 0 0
929

: : . 95120808
Fig. 55: Checking Hold Switch Vol tage

Courtesy of Mazda Mdtors Corp.
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Switch
Connector.

Continuity | Switch Continufty { Switch
Yes Released Yes Released
No Depressed No Depressed
MPV B2600
e |_~Switch
A { Harness
D@I Connector
—
IIBI!' ri

llD IﬁFVl

Switch condition Continulity
Released Yes
Depressed Na
RX7 & 929 95J20809

Fig. 56: Checking Continuity O Hold Swi tch
Courtesy of Mazda Mdtors Corp.

I nhi bitor/Park Neutral Sw tch

1) Shift selector lever to "P" or "N'. Ensure vehicle starts
in these positions and not in any other. Ensure back-up |ights conme on
when in "R' and ignition is on.

2) Disconnect wire connectors at inhibitor/park neutral
switch on transm ssion, connect ohmeter and shift selector to ranges.
See Fig. 57. Check continuity between termnals. If continuity is not
as specified, adjust or replace switch.
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™
6laj1]2]7
9]/3[5]8
Posltion 1 2 3 4 5 6 7 ]
P O O | 010
R O O
N O O | 010
D O O
S O
L Oo—+0

O—O : Indicates continuity

5D20811 B2600, RX7 & 929
Fig. 57: C‘neckl ng | nhi bi tor/ Park Neutral Switch
Courtesy of Mazda Mdtors Corp.

Pul se CGenerator (RX7 & 929 Only)

Di sconnect 3-wire connector at front of transm ssion. See
Fig. 58. Make sure 2200- 3500 ohns are present between termnals "A"
and "B". Ensure ohmeter reads infinity between all other term nal
pairs. If not, replace pul se generator.

Generator
Connectol ————={i B

_ 95E20812
Fig. 58: Checking Pul se CGenerator

Courtesy of Mazda Mdtors Corp.
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Sol enoi d Val ves

D sconnect sol enoid val ve connector and nmeasure resistance
fromrespective termnal to ground. See Figs. 59-61. Also, refer to
t he SOLENO D VALVE RESI STANCE SPECI FI CATIONS table. If not as
specified, replace solenoid or assenbly.

I s

A|IC|E|G
B|DyF|H

. 95H20815 .
Fig. 59: View of Sol enoid Val ve Connect or

Courtesy of Mazda Mdtors Corp.

_ 95120816 RX7
Fig. 60: Checking Sol enoid Val ves (RX7)
Courtesy of Mazda Mdtors Corp.

_ 95720817 929
Fig. 61: Checking Sol enoi d Val ves(929)

Courtesy of Mazda Mdtors Corp.

SOLENG D VALVE RESI STANCE SPECI FI CATIONS -

Resi st ance

Ter m nal Sol enoi d Val ve In Chns
A Lock-Up Control ........... 20-40
B ... . Shift "A" ... . 20-40
C Shift "B" .............. 20-40
D ....... ... ... Overrunning Cutch ......... 20-40
E ... ... Line Pressure .......... 2.5-5.0
Fooo Lock-Up ............... 10- 20

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Speed Sensor No. 1 (Revolution Sensor)
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D sconnect speed sensor w ring connector at transm ssion. On
929, renove front exhaust pipe. See Figs. 62 and 63. On all nodel s,
connect ohmeter to termnals as indicated. |If resistance is not as
specified, replace speed sensor.

Terminal Reslstance {Q)
AandB 500-1,000
Band C -

Aand C oo

_ 95F20821
Fig. 62: Checking Revolution Sensor (RX7)

Courtesy of Mazda Mdtors Corp.

Terminal Reslstance {Q)
AandB 500-1,000
Band C o
A and c oo

_ 95G20822
Fig. 63: Checking Revolution Sensor (929)

Courtesy of Mazda Mdtors Corp.

Vehi cl e Speedoneter Sensor (RX7 & 929)

1) On RX7, disconnect speedoneter connector at instrunent
panel . Connect an A/C voltneter to Yellow Wite and Yell ow Red wires
of instrument panel connector. On 929, disconnect Wiite connector at
i nstrunment panel. Connect an A/C voltneter to Green/Red and Bl ue/
Yell ow wi res of instrunment panel connector.

2) On all nodels, check for a voltage increase as rear wheel
is turned. If no voltage increase occurs, go to next step. If voltage
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i ncreases, vehicle speedoneter sensor is okay.

3) Di sconnect vehicle speedoneter sensor w ring connector at
transm ssion. See Figs. 64 and 65. Connect ohmmeter to termnals. If
resi stance i s not about 290 ohns, replace vehicle speedoneter sensor.

_ 95H20880
Fig. 64: Locating Speedoneter Sensor Connector (RX7)

Courtesy of Mazda Mdtors Corp.

. 95120881
Fig. 65: Locating Speedoneter Sensor Connector (929)

Courtesy of Mazda Mdtors Corp.

PCMT

Turn ignition on. Check voltage at each control unit
termnal. See appropriate PCMI term nal voltage chart. See Figs. 66-
72. If voltage is not as specified at any termnal, repair or replace
conmponent (s) or wiring. If no problemis found with any conponent or
Wi ring, replace PCM.

NOTE: For additional electrical circuit information, see
W RI NG DI AGRAMS at end of this article.

I|25|20|20| 2|2 24& 2C|2A10 1HI1K 11 NGE[IG|1A

2Ti2R| 2P [2N| 2 | 21 | 2H|2F |2D|2B]tP{1N| 1L]1J |1H] 1F{1D|1B

—l —

. 95A20891 .
Fig. 66: RX7 PCMI Terminal Voltage Chart (1 of 4)

Courtesy of Mazda Mdtors Corp.
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Voltmeter
Terminal | Color to ) =) m Condition Check ares
terminal | terming
1A LA | Baftery Battery 1A B+ Conatant ® Wiring ancer con-
(backup) nector from terminal
1A fo battery
1B WIG | ShiftB Solenoid B B+ PR, end Nmanges | @ Shift B solanoid valve
(Qutput) golencid valve | vaive or 1st and 2nd ® Wiring and/or con-
gear positions nactor from 1B tarmi-
‘Below 1.0V | Thind and Fourth 7l to shift B solenoid
{gear positions
1c Y Inhititor signal | Engina 1c Below 1.0 | P and N ranges ® ParkMNeutral switch,
{(Outpul) control unit vehide spaed pulse
genarator, andfor
powertrain control
. nwu_mll (a:’%lns)
iing andVor
B E,:;p: PandN conneclor from
terminal 1C to
powerlrain contral
madule (engine)
tarminal 1A
10 WR | ShiflA Solenoid 1D Br P.R, andNranges | * Shift A golenoid valve
{Oulpat) solenoid valve | valve or 15tand Fourth ® Wiring and/or cor-
gear poshions nector trom terminal
Botow 1.0V | 2ndand Thrd gear | 1o\l 3hft A solencid
positions
1E R Pari/Ngulral Park/Neu- 1E Ground B+ R tange ® Park/Neutrd switch
(Input) switch tral switch ® Wiring and/or con-
(Rrang®) nactor fram terminal
ov Excect R range 1E 10 park/neutral
awitch
1F WAL | Une prassure Solenoid 1F Above 1.5V | Throttle valve ® Lire pressure sole-
(Output) solencid vaive | valve closed throttle noid valve
posilion ® Wiring and/or con-
nacior from terminal
Balow 1.0¥ | Throtlle valve wide 1F to ling prassura
opaned thratile solencid vake
1G YA | Engna rpm Engine 16 0.3-08V | Enginerunningat | ® Wiring andvor
(Input) signal control umil idie connacior from
terminal 1G to
ov Engine stoppad powerirain control
- — module {engine)
1.8-2.2v | Engine running al torminal 28
9,000 rpm {no ® Powatrain control
Ioad) module {engine)
1H BAG | Dropping Dropping tH B+ Throttle valve * Dropping resistor
{Output) rasistor resslor closed throttle andior solenold vaive
position {line prassure)
® Wiring end/or con-
nectar between ter-
Below 1.0V | Throtfle valve wide minal 1H, dropping
opaned throttie resistor, and solenoid
valve.
1 G/ | Vehicls Speedom- 1 2-3v Vehici ing ® Vehicle
(Inpul) speecometer ater sensor and/or
sensor spaedometer
= Wiring and/or cor-
Vor Vshicle stopped nector batween
4.5-5.5V terminal 1| spaedom-
icla
Sensor.
11 B | Ground (Pow- - u ov Corstant ® Wiring condition.
{Ground) evirain control
modula (Trans-
mission})
1K Y Hold incieator / | Combina- 1K Below 1.0V | Hold mode @ Wr:ng and/or con-
(Outpum) FAT terminal Tion mater nector from terminal
(data link con- (hold indi- 1K to hokl indicator
neclor) cator light) light i
and FAT mater)
tseminal B+ | Excoptholdmode | o ol indicator ight
(data fink
connactor)
i VP | ACsignat AXC rolay L Balow 3.0V | ACON ® Powartrain cantrol
{tnput} module (angina) and!
or Air conditioning
o Semsor
Wiring and/or con-
B ACOFF nector fiom terminal
1L to Air conditioning
5ensor
™ w Lockup sole- Solenoid ™ B+ Lockup ® Lockup solenoid
(Owutpul) noid valve vahe Ground valve
@ Wring andvor con-
nector from terminal
Below 1.0V | Nolockup o lockup adle-
noid vaive
iN B/Y | Batlery Ignition N B+ Igniton switch ON ® Meter fuse and!or
[man} switch ignition switch
® Wiring and/or con-
o Ignition switch nactor from terminal
OFF 1N to ignition switch
(IG1)
10 WY | Overrunning Solenod 10 Balow 1.0V | Throttle valve wide | ® Cveirunning clutch
{Output) clutch solenoid | valve opened throftle solenod valve
valve (D range) ® Wuing and/or con-
nector from terminal
B+ Throtlle valve 10 i overrunning
closed (D range) clutch solenoid valve
L4 BY | Batlery Ignition 1P B+ Ignition switch ON | @ Matar fusa and/ar
[main) swatch ignition switch
- - ® Winng and’or con-
av Ignition switch nactol from terminal
OFF 1P o ignrtion swich
IGT)
2A BAW | Throttle sen- Throttie 2A 45-585V Ignition switch ON ® Winng andlor con-
(Input) s0r (VRer) position rectol from terminal
sensor 2A 10 powertrain con-
ov Ignition swich wrol inodute tengine)
OFF termina; 4
® Throttle position san-
SO

Terminal 1D voltage [shift A solenocid vaive] is below 1.0V when in HOLD mode in P, R, and N ranges.
95820892 '

Fig. 67: RX7/ PCMI Terminal Voltage Chart (2 of 4)
Courtesy of Mazda Mdtors Corp.
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Volimater
Terminal | Color | Componem | Confoctsd [ o | Sormat Condltion Check aren
pe
terminal | terminal
2B ¥Y/G | Park/Neutral Park/Neu- 2B B+ D range ®* Park/Neutral switch
(Input) switch tral switch ® Wiring and/or con-
(D range) nector from terminal
ov Excect D range 2B lo park/neutra!
switch
- - Ground — - n
2C G/Y | Barometric ab- | Powerlrain 2C 2.0-45V | Ignition swilch ON ® Wiring and/or con-
{input) solute pres- control nactor from terminal
sure sensor module oV ignition switch 2C to powarlrain con-
{engine) OFF trol module (engine)
erminal 2D
2D LY | ParitNeutral Park/Neu- 2D ov P and N ranges ® Park/Neutral switch
{Input) switch tral switch and/or ignition switch
{Pand N ® Wiring and/or con-
ranges) Ground xcept P nector between lor-
B Eanc::sl and N minal 2D pari/nautral
switch, and ignition
switch (STA}
2E O | Vehiclespeed | Vehicle 21 2 Approx. | Vehicle speed ® Vehicle speed pulse
{Input) pulse genera- speed ve- above above 25 km/h generator
tor hi::la speed 0.5V AC (16 MPH} ® Wiring and/or con-
pulse gan- y nector from tarminal
erator ﬁﬁ) ;{’:;Eﬂmﬂ 2E to vehicle speed
O?NI) pulse generator
p GMW | Lockup control | Solenoid 2F B+ lockup @ Lockup control sole-
(Output) solenoid valve | valve nroid valve
& Wiring andfor con-
nactor from terminal
Below 1.0V | No lackup 2F t¢ lockup control
solenoid valve
2G G/R | Slip lockup Powertrain 2G Below 1.0V | Engine running at ® Wiring and/or con-
{Input) OFF signal control 3.000 pm nactor from tarminal
module 2G to powartrain con-
angina trol module {angine
{engine) B+ _Eﬂoiﬂﬂ running at {erminal 20( ngine)
idle ® Powartrain control
module (angine)
2H LG | Torque re- Powaerlrain 2H? | Ground B+ Engine runting at ® Wiring and/or con-
(Input) duced signal control idle nector from terminal
module 2H to powaertrain con-
(angine) trol module (engine)
- terminal 2G
Below 1.0V | Throtlle opening @ Throftle position sen-
above 1/8 (Engine sor, vehicle spead
coolant temp be- sensor vehicle speed
low 40°C [104"F)) pulse generator, and/
or powaertrain control
module (angine)
2 WA | Hold switch Hold 2 B+ Swilch depressed ® Hold switch
(tnput) switch ® Wiring and/or con-
i neclor from terminal
ov Swilch released 21 1o hoid switch

*1 Check terminal 2E (vehicle speed pulse generator) voltage by using the AC range.
‘2 2H (Torque reduced signal) : Some kinds of testers may give incorrect values. This is because the voltage oulput period is very shorl.

i 95C20893
Fig. 68:

RX7 PCMI Ter m nal

Courtesy of Mazda Mdtors Corp.
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Correct
Color p 0 +) -} voltage Condition Check area
2) Y/G | Vehiclespeed | Vehicle 20 2L Approx. Vehicle speed ® Vahicle speed sensor
(Input) sensor (revo- speed san- above above 25 kmh {revolution sansor)
lution sensor) sar 1.0V (AC) | {16 MPH} . Vﬁ;\‘r;a 'andh:r con- |
huti - nector from terminal
Sonsor) Aporox | Vehiclestopped | 2110 vahicle speed
OV (AC) sensor
2K LW | TAT termi- TAT termi- 2K 45-55 Ignition switch ON | ® Terminal 1N and 1P
nal(data link nal (data voltage
connector) / lind con- ® Wiring and/or con-
4GR inhibit nector) and n;cllordirt')an} tekrmxnal
i i - 2K to data link con-
:&ﬂwm ar;:lf‘:ﬂeon ov TAT terminal nactor TAT terminal
signal} Ground grounded ® Wiring and/or con-
nector from terminal
2K to cruise control
unit terminal G
2 W | Ground - 2L ov Constant ® Wiring condition
(Ground) (input signals)
oM Idle signat Powertrain M 45-55V | Throltle vaiva ® Throttle position sen-
(Input) control opanad £Or ana’or powartrain
module control module {en-
ina) gine)
forane Below 1.0V { Throttle valve @ Wiring and/ar con-
' closed thicttle nector trom terminal
position 2M fo powertrain
control module (en-
gine) terminal 2E
2N B8 Water tharmo- | Water ther- 2N ov Engine coolant ® Water thermo-swilch
(Input) switch / mile- mo-switch temp. above andjor mileage
age switch and mile- 115°C {239°F] or switch
ape switch wvehicle total mile- ® Wiring and/or con-
age above 625 km nectar from terminal
Ground (388 miles} and 2N to water tharmo-
vehicle stopped switch
B+ Engine coolant
temp. below 110°C
{230°F} or vehicle
total miteage be-
low 625 km {388
miles} and vehicle
stoppad
0 LGMR | Stoplight Stoplight 20 B+ Brake pedal de- @ Sioplight switch
{Input) swilch switch pressed © Wiring and/or con-
aal nector from terminal
ov Brake padal re: 20 1o staplight switch
2P GMW | Reducatorqus | Powertrain 2P Below 1.0Y | Whan shifing from § ® Wiring and/or con-
(Output) signal/ slip control 18t 10 2nd or trom nactor from terminal
lockup signal module 2nd to Third with 2P o powertrain
(engine) the throttle opan- control module
Vo ioan | ® Tvatte podtion sen
slip lockup i -
with the throttle sor, vehicle speed
opening below sensor, vehicle speed
0.58. pulse generator, lock-
Ground up, lockup control so-
4 i lenoid valve, and/or
n 3
B+ E’nagm running at rain control
module (engine)
20 BRW | Park/Neutral Park/Neu- 20 B+ L range ® Park/Neutral switch
{input) switeh (L fral switch ® Wiring and/or con-
range) nector from terminal
ov Except L range 20 1o parknautral
Switch
2R R ATF thermo- ATF 2R 2L Approx. Whils ing up ® ATF
{Input) sensor thermasen- 24-04vV | ATF ® Wiring and/or con-
sor Note nector from terminal
. :ggrox 1.8V: 2R to ATF thermo-
tempera- sensor
twre 10°C {50°F}
® Approx. 1.1V:
ATF tempera-
ture 40°C
{104°F}
s UR | PariNeutral Park/Neu- 25 B+ Srange ® Park/Neutral switch
{Input) switch (S tral switch ® Wiring and/or con-
range} nector from terminal
ov Except S ranga 28 whparuneunal
switc!
Fid B/G | Throtte posi- | Throte 2t | Gound { p.1-1.1v | Throttle vaive ® Throltle position sen-
(Input) tion sensor position closed throitie sor
(TVO) sensor position ® Wiring and/or con-
- nector from terminal
4.0-4.5V | Throtile valve wide 2T to throttie position
opaned throttle sensor

* — Check terminal 2J using A/C range.
* - Erratic voltage readings may be found at terminal 2P. Ensure appropriate
tester that can read very short voltage outputs is used.

95D20B854

Fig. 69: RX7 PCMI Termi nal Voltage Chart (4 of 4)
Courtesy of Mazda Mdtors Corp.
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I|28|20|20|a42l( 2 24& 2C|2A10 1HI1K 11 NGE[IG|1A

2Ti2R| 2P [2N| 2 | 21 | 2H|2F |2D|2B]tP{1N| 1L]1J |1H] 1F{1D|1B
11 _J

- ———

95A20891
Fig. 70: 929 PCMI Termi nal Voltage Chart (1 of 3)
Courtesy of Mazda Mdtors Corp.

Voltmeter Corract
Terminel | Caler | Component 10 7  wminal] voltage C Cuuise
1A LR | Battery Battery 1A B+ Constant » Wiring and/or
(back up) connecior from
temingl 1A
bakery
1B W | shitB Solenold 1B B+ P,A,and N ranges | « ShitB
{Output) solenoid vaive | valve or 1st an;ilzrld solarioid vaive
gear positions
Below 1.0V | Third and Fourth
itions.
1c AL | Pari/Neutral PCME 1 Below 1.0V | P and N ranges .
(Cutput) signal B+ | Other ranges £m| w.
iD G | ShitA Solencid 10 B+ P. R, and N ranges| » Shit A
(Output) solenoid valve valve or 15t and Fourth solencid vave
gear positions
[Below 1.0V | 2nd and Third gear
pesitions
1E R/G | ParivNeutral Park/Neutral| 1E B+ R range « Pari/Neutral
(lnput) switch (R range) | swilch Ground o Omer ranges swilch
1F A Line pressure Solenoid 1F Above 2.0V | Theattle valve closed | « Line pressure
{Outpud} solencid valve | valve throttle position solencid vaive
(after ATF warm, andfor dropping
engine swopped) resistor
Balow 1.0V | Throtila valve wide
open throttle (after
ATF warm, engine
d)
1G GW | Engine rom Distributor 1G 2—3V | Enginarunning at | « Distributor
(Input) i ifle
(Ne signal) OV or | Engine stoppsd
4555V
H P | Dropping Dropping 1H B+ | Throttle vaive closed | = Dropping
{Output) resistor rasistor L lhrotife position [u'ntnr and/or
Below 1.0V | Throtile vailve wide | e pressure
open throttie solsnokt valve
a 1 Gm Vehkl:’la Speedometer 11 23V | Vehicle moving » Vehice
Input) speadometer
frivove et |ericle stopped fuavesdorrd
- ‘combi-raion melker
W BAG | Ground (powertrain — 1J ov Constant = Wiring from
{Ground) control mockie terminal 1J to
ground
1K GY/A | Hold indicator | Combination K Balow 1.0V | Hold mode » Combination
(Output) mater (hold meter
indicator B+ Other modes
light)
i YW [ AC signal PCME il B+ ANCON » PCME and/or
{Input) AIC system
Balow 1.0V | AIC OFF
™ WR | Lockup Solenold M B+ Lockup « Lockup
{Output) solencid valve | valve Below 1.0V | No lockup eclenckd valve
iN BYY | Battery Main relay N B+ Ignition switch ON | = Main relay
(main} « Wiring andor
- - connecior from
oV Ignition switch OFF|  yarminal 1N 1o
10 waB ool
Cverrunning Solenoid 10 Balow 1.0V [ Throttle valve open| « Overrunni
(Output) chuich vaive Ground (D range) clutch "
solenoid valve roul solenoid
B+ | Throttie valve closed |  vahve
throtile position
(D range)
1P BY Bllhly Main relay 1P 8+ Ignition switch ON | « Main relay
{main) = Wiring andior
OV | Tgnition swilch OFF|  cormecior fom
main relay
(Ir?:ul) BRW Th’r\:ﬂs Thr%ﬂi 2A 4.5—5.5V| Ignliion switch Oﬁ_l » Main relay
on . i
poshr pagition OV | ignifion swich OFF| * HoME terminal
) ZBm G/Y | ParkMNouwal swich| Park/Neutral | 2B B+ D range » Park/Neutral
(input) (D rangs) switch Other ranges switch
2C V | Barometric PCME 2C Approx. | Atmospheric pressure | » PCME
(Input) absolute above | above9B6kPa{725 | « Wiring from
prossure 3.8V | mmhHg, 245 nkg} terminal 2C to
88NSOr (approu. below 400m PCME
hatze temminal 2G
Approx. | Atmospheric pressive
below | balow 880kPa 660
3.3V | mmHg, 260 inHg)
(approx. above 1,200 m
B8R

The terminal 1D voltage [shift A solenoid valve] is below 1.0V when in HOLD mode in P,R,and N
ranges.

95E20885

Fig. 71: 929 PCMI Termi nal Voltage Chart (2 of 3)
Courtesy of Mazda Mdtors Corp.
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C Voltmeter Correct
Color | C to ) mminsl] ) voltage Condition Posalble cause
2D B/Y | Park/Neutral | ParvNeutral| 2D ov P and N ranges « ParivNeutral
(Input) switch (P and | switch Ground switch
N ranges) B+ Qther ranges ]
2E LY | Vehicle speed | Vehicle 2E" 2L Approx. | Vehicle speed « Vehicle speed
(Input) pulss spead above | above 25 km/h pulse
gensarator pulse 0.5V (AC}| {16 mph} g
generator Approx. | Engine stoppad
OV(AC) | (ignition switch ON)
2F O | Lockup control | Solencid 2F B+ Lockup « Lockup control
{Output) solenoid valve | valve Below 1.0V | Na lockup solencid valve
2G P/B | Vehicle speed | Notused 2G 23V | Vehicle speed
{Output) signal above 25 km/h
{16 mph}
OVor | Vehicle stopped
4555V
2 GV | Torque PGME | O B Ahwr engine « Wiing andior
{Input) raduced signal warm-up connector from
terminal 2H to
Below | Cold engine PCME terminal
1.0v 2P
= Vehicle speed
pulse generalor,
21 LB | Hold switch qud 21 oy Switch depressed | » Hokl switch
(Input) switch B+ | Switch released
24 O/L | Vehicle speed | Vehicle " 2L Approx. | Vehicle speed « Vehicle speed
{Input) sensor speed above | above 25 km/h {16 sensor
(revolution sensor 1.0V(AC) | mph} {ravolution
sansor) {revolution rox. " sensor}
sensor) oo Vshicle stoppad
2K V | TAT terminal TAT 2K B+ Ignition switch ON | « Main relay
{data Tink terminal (vehicle stopped) | « Terminal TN
conneaclor) {data link and 1P vollage
and 4GR connector) « Wiring andior
inhibit signa! and cruise connector from
{auto speed control unit terminal 2K o
control signal) ov TAT terminal data lnk
groundad (vehicle connecior TAT
Ground stopped) leoming!
= Wiring andfor
connector from
terminal 2K to
cruisa controf
unil temminal 1G
2L UG | Ground — 2L ov Constant » Wiring from
(Ground) (Input signals) terminal 2L_to
M BRMB | Idle switch Throttle M B+ Throttle valve « Throttie posifon
{Input) position opan 58nsor
sansor OV | Thottia vaive closed | = Wiing andior con-
throttie position nacior from ter-
rvinal 2M 1o throiie
poeion sensor
2N PW | FAT igrminal FAT 2N ov Hold mode « Main relay
(Output) (data link terminal » Terminal 1N and
connaclor) {data link 1P voltage
connector) « Wiring and/or
B+ Other mades cormectos from
tarminal 2N o
Ground data link
connactor FAT
] teminal
2P GY/L | Reduce torque | PCME 2P Below | When ehifting * Wirng and/or
{Output) signal 1.0V cormector from
B+ | Other condition ferminal 2P 1o
PCME terminal
18
2Q [c] :;rk/;dsmval Park/Neutrall 20 B+ L range o Park/Nettral
Input ! switch switch
(nput) (L rangs) 0V | Otherranges
2R Y | ATF ATF 2R 2 Approx. | While warming up | » ATF
(Input) themmosensor | thermosensor 2.4—0.4V| ATF thermosensor
Note
« Approx. 1.8V:
ATF temperature
10°C {50°F}
+ Approx. 1.1V:
ATF temperature
40°C {104°F}
25 LeB ParivNeutral Pari/Neutral]l 2§ B+ S range « ParivNautral
(Input) switch (S range) swilch oV Other ranges swilch
2T L | Throttle Throttle il Approx. | Throtiia valva closed | « Throttle position
(Input) position position 0.1—1.1V| throttle position sensor
sensor sensor Ground o PCME terminal
Throttle valve » Wirlng and/or
30—43v wide open throttie connecior from
fenminal 2T fo
tottle position
sensor

*'Check the terminals 2E (vehicle speed puise generator) and the 2.1 (vehicie speed sansor) volt ing the AC
’:2H {Torque reducad l.ignal): Some ldnds of testers may give incorrect valuss. This is Musslt’!: Mlg;amngpsri:d is vr:rr;(us.v;on.
2P {Reduced torque signal): Some kinds of testers may give Incorrect values. This is because the voitage output period is very short.

95F20895

Fig. 72: 929 PCMI Termi nal Voltage Chart (3 of 3)
Courtesy of Mazda Mdtors Corp.
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