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ARTICLE BEGINNING

AUTOVATI C TRANSM SSI ONS
Mazda NAA-EL, NAA-HL & NCAA-EL El ectrical D agnosis

APPLICATION

TRANSM SSI ON APPLI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Vehi cl e Transm ssi on Model
1988-91

029 N4A- EL
1989-94

MPV (2.6L 2WD) ... ... N4A- HL
1990- 93

Mata ..., N4 A- HL
1991-93

B2200 ... ... . N4A- HL

B2600 (2WD) ... ... N4A- HL
1994

Mata ..., NC4AA- EL

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

IDENTIFICATION

This transm ssion is manufactured by Japan Automatic
Transm ssi on Conpany (JATCO . Transm ssion nodel is identified by a
stanped netal plate attached to right side of transm ssion case. Plate
lists nodel code on second |ine and serial nunber on bottomline. See
Fig. 1.

_ 93E24001 .
Fig. 1: Locating Mbdel Code & Serial No. Plate

Courtesy of Mazda Mdtors Corp.
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DESCRIPTION

This article includes both electrical and hydraulic trouble
shooting and testing information. Al nodels include a shift |ock
system The 1994 M ata includes a conputer with on-board self-test
capabilities.

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 nmenu:

* 1988-91 929, see: TRANSM SSION SERVICING - AT
* 1989-94 MPV, see: TRANSM SSION SERVICING - AT
* 1990-94 M ata, see: TRANSM SSION SERVICING - AT
* 1991-93 B2200, see: TRANSM SSION SERVICING - AT

* 1991-93 B2600/ B2600i, see: TRANSM SSION SERVICING - AT

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).

On 1994 M ata, a key interlock solenoid and control unit
prevents ignition key from being renoved unl ess gear selector is in
Park. Wth ignition key renoved, gear selector |ocks in Park.

On all other nodels, a nechanical control cable prevents
ignition key from being renoved unl ess gear selector is in Park.

FUNCTION 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. Moyve gear selector to Reverse.

3) Ensure ignition key cannot be renoved. Myve gear sel ector
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-1ock sol enoid and control cable or key interlock
sol enoid and control unit.

5) On B2200, B2600 and 1993 M ata, slide back override
button. On MPV, place gear selector in Park. Depress and hold
emergency override link. See Fig. 2.

6) On all nodels, if gear selector cannot be noved out of
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Park, adjust or replace shift-lock actuator. To adjust shift-Iock
actuator, see appropriate article in TRANSM SSI ON SERVI CI NG secti on.
Refer to the foll owi ng nenu:

* 1988-91 929, see: TRANSM SSION SERVICING - AT

* 1989-94 MPV, see: TRANSM SSION SERVICING - AT

* 1990-94 M ata, see: TRANSM SSION SERVICING - AT

* 1991-93 B2200, see: TRANSM SSION SERVICING - AT

* 1991-93 B2600/ B2600i, see: TRANSM SSION SERVICING - A/ T

2B

Column
Steering

Emergency
Override Link

_ 93H23157 . :
Fig. 22 View O MV Energency Override Link

Courtesy of Mazda Mdtors Corp.
TESTING

NOTE: Ensure radi o code is obtained and radio anti-theft system
has been deacti vated before di sconnecting battery.

B2200, B2600 & 1993 M ata

1) Di sconnect negative battery cable. Renove gear sel ector
consol e cover. Disconnect Park switch connector "A". See Fig. 3.

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

3) Disconnect shift-lock actuator connector. Turn ignition
on. Check terminal voltages and continuity. See Fig. 3. If not as
speci fied, replace shift-lock actuator.
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CONNECTOR"B" CONNECTOR"A"
(L/R) (BIY) (B) (W/G) (8) (B
d ¢ b a b a
“P" Range
Switch
Connector
From From
"B" Pos. | 10 Ground "P" Range
From From Switch 1
Ign. Switch  Stoplight "P" Range
Switch Switch
Va: Battery voltage
© terminal
Connector Terminal connected to Condition Measurement valve
A a B—b P range, selector tever release button not depressed oQ
A b B—b Constant oQ
B a B—b Brake pedal released — depressed oV - VB
B b (harness side) Body Constant 0oQ
B c B—b Ignition switch ON V')
B d B—b Ignition switch OFF Vs
93123158

Fig. 3: Testing Shift Lock Actuator,
Courtesy of Mazda Mdtors Corp.

Park Switch & Connectors

MPV

1) Renpve steering colum covers. Turn ignition on. Measure
vol tage between Orange wire and ground. See Fig. 4. Wth gear selector
in Park and brake pedal depressed, battery voltage should be present.
If voltage is present, go to next step. If no voltage is present,
check shift-1ock solenoid and related circuits.

2) Rel ease brake pedal. Voltage should be less than 1.5
volts. Wth gear selector in any other gear position, voltage should
be less than 1.5 volts. If voltage is not as described, check
i nhibitor/park neutral switch, brake light circuit or PCM.

93J23159 _ _
Testing MPV Shift Lock Switch

Courtesy of Mazda Mdtors Corp.

Fig. 4:
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1994 M ata

1) Di sconnect negative battery cable. Renove gear sel ector
consol e cover. Disconnect Hold sw tch connector.

2) Place gear selector in Park. Turn ignition on. Check
term nal voltages and continuity. See Fig. 5.

3) Disconnect shift-1ock actuator connector to check
continuity between terminal "C' harness side and ground. If not as
specified, repair wiring harness and/or replace shift-lock actuator.

TROUBLE SHOOTING

NOTE: For clutch and band operati on, see ELEMENTS I N USE under
TESTI NG

Testing Preparation Procedure

1) The following 4 steps apply to all trouble shooting
operati ons under this heading.

2) Check engine coolant, oil and transmssion fluid |evels
and adjust as necessary. Warm engi ne and transm ssion to operating
t enper at ur es.

3) Ensure engine idle speed is correct. Set parking brake and
bl ock wheels front and rear for stall and |line pressure test.

4) Drive vehicle for road test, |line pressure cut-back point
and governor pressures.

5) If transm ssion problens occur on initial road test, check
adjustments. See appropriate article in TRANSM SSI ON SERVI Cl NG
section. Refer to the follow ng nmenu:

* 1988-91 929, see: TRANSM SSION SERVICING - AT

* 1989-94 MPV, see: TRANSM SSION SERVICING - AT

* 1990-94 M ata, see: TRANSM SSION SERVICING - AT

* 1991-93 B2200, see: TRANSM SSION SERVICING - AT

* 1991-93 B2600/ B2600i, see: TRANSM SSION SERVICING - AT
Usi ng Troubl e Shooting Chart
Use troubl e shooting chart to di agnose a problem by synptom

See TROUBLE SHOOTI NG CHART DI RECTORY

TROUBLE SHOOTI NG CHART DI RECTORY

Application Refer to:
"B" Series Trucks (1991-93) ... Figs. 5-7
M at a
1990-93 ... Fig. 8
1994 L Fig. 14
MPV (1989-94) ......... ... ... .... Fig. 11
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- ON VEHICLE } OFF VEHICLE ———

Inspection point Pre- Electronic
liminary | control system

Hydraulic control system Powertrain

|

x| Park/Neutral switch and wiring

X X Kickdown switch. Kickdown solenoid, and wiring

Control valve body

Governor valve
| OD band servo

> 2nd band servo

Transmission air check

0D cancel valve

X Ennge idle speed and condition
Direct clutch
Parking ééar

0D OFF switch

Low and reverse brake

One-way clutch
Planetary gear

Ignition swilch and starter
OD cancel solenoid

Line and governor pressure
Lockup control valve

Qil pump

Lockup solenoid
K| Vacuum diaphragm and piping

Engine stall speed
Accumulator
Torque converter
Front clutch

Rear clutch

OD brake band
2nd brake band

Item

Adjustment

Electrical System Inspection
Mechanical System Test X
Road Test X X
Engine does not start in N 5
or P range

Engine starts in ranges
other than N, and P ranges
Vehicle does not move in D range
(movesin 1, 2, and R ranges}
Vehicle does nol move in forward
ranges (moves in R range) 112 314 5 (&
Extrermely poor acceleration
Vehicle does not move in R
range (moves n forward range) |1 |2 3|4 5 Z® [®
Extremely poor acceleration
Vehicle does not move in

any range 112 314 5 ®| |® &)
Slippage felt when accelerating |1 |2 [ 3 '
Vehicle moves in N range
Excessive creep 1
No creep at all 1
Low max. speed and poor 3
acceleration

Does not shift from 1st to 2nd

X| ATF level and condition
*| Shift mechanism

bas
>
>

=
>
>
>
x
>
e

>
x
>
>
>
Pad

Engine starting

Accelerating

EN
[&]
©

-
]
©

NN
[}
w
o

W w
N

Does not shift from 2nd to 3rd
Does net shift from 3rd to OD 1 3 89 2
Lockup does not occur in OD 3
Does not shift from OD to 3rd |1 6|7 2

Does not shift from 3rd to
2nd or from OD to 2nd

Does not shift from 2nd to
1st or from 3rd to 1st

Does not kickdown when
accelerator depressed in 1 2 3 4[5 O]
3rd within kickdown range

Does not kickdown when
accelerator depressed in 1 2 3 4|5 (®
OD within kickdown range

N
L B B R

[ASEN
®

®
@
EBlEIE]

5| ®

~n
w
[o]
)
©
©@

No shift

Excessive engine speed
when accelerated in 3rd 1|2 3|45 6 @
due to delayed kickdown
Excessive engine speed
when accelerated in OD 1]2 3[4|5 6 @
due to delayed kickdown

Does not shift from 3rd to
2nd on D range to 2-range {12 3|4 5 (&) (D
shift

Does not shift from 3rd to

1st on D range to 1-range ‘ 3l4|5| |6 | 1 e [®
shift

n

95020554 . .
Fig. 55 NAAA-HL 1991-93 "B" Series Trucks Troubl e Shooting (1 of 3)
Courtesy of Mazda Mdtors Corp.
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ON VEHICLE #Tl‘t OFF VEHICLE ———»

Inspection point Pre- Electronic
liminary | control system

Hydraulic control system Powertrain

l

"0OD cancel valve
OD brake band
2nd brake band

2nd band servo

Accumulator

OD OFF switch

LE)c_kup solenoid
~ | Vacuum diaphragm and piping

ATF level and condition

Engine idle speed and condition
Ea[k/Neutrai switch and wiring
Kickdown switch, Kickdown solenoid, and wiring
Ignition switch and starter

Line and governor pressure

Shift mechanism
Low and reverse brake

OD cancel sotenoid
Engine stall speed
Governor valve

OD band servo
Transmission air check
Lockup control valve
QOil pump

Torque converter
Direct clutch

Front clutch

Rear clutch

One-way clutch
Planetary gear
Parking gear

item

Excessive N range to D
range shift shock

Excessive 1st to 2nd shift
shock

& | Control valve body

Y
w

@

o
w
IS
(8]
S
@

Excessive 2nd to 3rd shift
shock 1 2|3 4

@
@

Excessive 3rd to OD shift
shock 1 2|3 ® @

Vehicie brakes when shifted
from 1st to 2nd

Vehicle brakes when shifted
from 2nd to 3rd

Shift shock

Vehicle brakes when shifted
from 3rd to OD 1 3 2 @

Shift shock felt when
accelerator released and 1 3 2 41516 7
deceleration occurs

Excessively large 2nd to 1st
shock in 1 range ! 2131415 ®©

Excessively high 1st to 2nd,
2nd to 3rd, and 3rd to OD |1 3 2 4156
shift points

Excessively high OD to 3rd,
3rd to 2nd, and 2nd to 1st 1 3 2 4|56
shift points

Kickdown operates or engine
overruns when depressing
pedal in 3rd beyond kick-
down vehicle speed limit

Shift point

Kickdown operates or engine
overruns when depressing
pedal in OD beyond kick-
down vehicle speed limit

Shifts directly from 1st to 3rd |1 2|3 4 ®

Shifts directly from 1stto OB | 1 2|3 4 ®

Shifts from 2nd to 1st, or
2nd to 3rd in 2 range

Shift sequence

Shifts from 1st to 2nd, or
2nd to 3rd in 1 range

95020555

Fig. 6: NAAA-HL 1991-93 "B" Series Trucks Troubl e Shooting (2 of 3)
Courtesy of Mazda Mdtors Corp.
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ON VEHICLE = OFF VEHICLE

Inspection point Pre- Electronic

control system Hydraulic control system

3
]
<

Powertrain

Kickdown switch, Kickdown solencid, and wiring

Ignition switch and starter

Engine idle speed and condition
QD OFF switch

Park/Neutral switch and wiring
Vacuum diaphragm and piping

Engine stall speed
Line and governor pressure

Control valve body

ATF level and condition
Governor valve

Shift mechanism
Transmission air check

OD cancel valve
Lockup control valve

OD cancel solenoid
Qil pump

Lockup solenoid
2nd band servo
Torque converter
Direct clutch
Front clutch
Rear clutch

OD band servo
Accumulator

Item

OD brake band
2nd brake band

Low and reverse brake

One-way clutch

Planetary gear
Parking gear

Litle shift shock or
excessive slippage while 1st |1
to 2nd shifting

N
Fay
)]
[e2]
~J

®

Little shift shock or
excessive slippage while 112 3 415 6 7
2nd to 3rd shifting

Little shift shock or
excessive slippage while 112 3 4|5 6 7
3rd to OD shifting

Slipping

No shift shock or engine over- 1ls
runs when shifting 1st to 2nd

Engine overruns or slips i 5
when shifting OD to 3rd

Engine overruns or slips
when shifting 3rd to 2nd

Transmission noisy in P and
N ranges ! 2 ®

Noise

Transmission noisy in D, 2,
1, and R ranges ! 2 @

No engine braking in 1 range 1 213 4

Vehicle moves in P range or
parking gear not disengaged 1
when P range disengaged

Transmission overheats 1 4 5|6 2|3 7 (5

White smoke discharged
from exhaust while running 1 2131415 6 (9@

®
©

Others

Abnormal odor from oil lev-
el gauge pipe ! Cole

Transmission shifts to OD
even when OD OFF 1)2 ©)
switch depressed

Vehicle surges in OD 1

95E20556

Fig. 7: NAAA-HL 1991-93 "B" Series Trucks Troubl e Shooting (3 of 3)
Courtesy of Mazda Mdtors Corp.
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pe—ON VEHICLE ‘Jl OFF VEHICLE

Inspection point Pre- Electronic

liminary | control system |  Fiydraulic control system Powertraln

Ignition switch and starter
OD OFF switch

Line and governor pressure
Control valve body
Governor valve

Low and reverse brake

OD one-way clutch

Transmission air check
One-way clutch

0D carcel valve
Lockup control valve

OD cancel solenoid
Qil pump

Lockup solenoid
Engine stall speed
Torque converter
Direct clutch

Front clutch

Rear clutch
0D brake band
2nd brake band

Accumulator

Item

Planetary gear
Parking gear

= | Engine idle speed and condition

={ ATF level and condition

x| Shift mechanism

x| Inhibitor switch and wiring

| Vacuum diaphragm and piping
={OD band servo

=|2nd band servo

Adjustment

> | x| Kickdown switch, kickdown solenoid, and wiring

>
=
=

Electrical System Inspection

Mechanical System Test

>
>
>
x
>x|x
| >
>
> | >
=
>

Road Test X

Engine does not start in 2 3 ]
N or P range

Engine starts in ranges 4 2
other than N and P ranges

Engine starting

Vehicle does not move in D range
{moves in 1. 2, and R ranges) ! 2|3 ®

Vehicle does not move in forward
ranges (moves in R range) 12 34 5
Extremely poor acceleration

[©)

Vehicle does not move in R
range {moves in forward range) | 1|2 314 5 ©)
Extremely poor acceleration

@
®

Vehicle does not move
in any range 12 3|4 5 ® ©

Accelerating

Slippage felt when accelerating | 1|2 6 34 5 (@)

Vehicle moves in N range 1 2 3

Excessive creep 1

No creep at all 112(3 4 ®

Low maximum speed | @
and poor acceleration Ti2|se 314185 @ @0 @B®

gggs not shift from 1st to 3 3 2 45| |s| |7 ®

Does not shift from 2nd to
3rd

Ooes not shift from 3rd to
(o]v}

bo[t):kup does not occur in 3 12 ®

ERECEES)

grc()jes not shift from OD to " 617 2 3|4 5 @

Does not shift from 3rd to
2nd or from OD to 2nd ! 2 3|4 5 6 @

®
@

Does not shift from 2nd
to 1st or from 3rd to 1st 1 2 314 5 6 @

Does not kickdown when
accelerator depressed in 1 2 3 415
3rd within kickdown range

No shift

Does not kickdown when
accelerator depressed in | 1 2 3 45 ® @
OD within kickdown range

Excessive engine speed
when accelerated in 3rd |12 3145 6 @
due o delayed kickdown

Excessive engine speed
when accelerated in OD (12 3|45 6 @
due to delayed kickdawn

Does not shift from 3rd ,
to 2nd on D range to 112 3|4 5 ® @
2 range shift

DOoes not shift from 3rd
to 1st on D range to 112 3(4|5] |6 @
1 range shift |

i

95F20557

Fig. 8 NAAA-HL 1990-93 M ata Troubl e Shooting (1 of 3)
Courtesy of Mazda Mdtors Corp.
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ON VEHICLE ¢

OFF VEHICLE ——— =

Inspection point

Item

Pre-

liminary

Electronic
control system

Hydraulic control system

Powertrain

ATF level and condition

Shift mechanism

Engine idle speed and condition
Inhibitor switch and wiring

Kickdown switch, kickdown solenod, and wiring

Ignition switch and starter

OD OFF switch

OD cancel solenoid
Lockup solenoid

Transmission air check

OD cancel valve
Lockup control valve

Engine stall speed
Governor valve
OD band servo
2nd band servo
Accumuiator

Oil pump

Torque converter
Direct clutch

Front clutch

Low and reverse brake
OD one-way clutch
One-way clutch

OD brake band
2nd brake band

Planetary gear
Parking gear

Excessive N range to D
range shift shock

—_

~n | Vacuum diaphragm and piping

w |Line and governor pressure
& [ Control valve body

@ |Rear clutch

Excessive 1st to 2nd
shift shock

N

Excessive 2nd to 3rd
shift shock

Excessive 3rd to OD
shift shock

Vehicle brakes when
shifted from 1st to 2nd

Vehicle brakes when
shifted from 2nd to 3rd

Shift sequence

Vehicle brakes when
shifted from 3rd to OD

Shift shock felt when
accelerator released and
deceleration occurs

Excessively large 2nd to
1st shock in 1 range

Excessively high 1st to
2nd, 2nd to 3rd, and 3rd
to OD shift points

pry

Excessively high OD to
3rd, 3rd to 2nd, and 2nd
to 1st shift points

Kickdown operates or engine
overruns when depressing
pedal in 3rd beyond kick-
down vehicle speed range

Shift point

—
R

Kickdown operates or engine
overruns when depressing
pedal in OD beyond kick-
down vehicle speed range

—_
n

Shifts directly from 1st to 3rd

—_

Shifts directly from 1st to OD

—_

Shifts from 2nd to 1st, or
2nd to 3rd in 2 range

Shift shock

Shifts from 1st to 2nd, or
2nd to 3rd in 1 range

2

95G20!

NA4 A-

Courtesy of Mazda Mdtors Corp.

slfﬁ_ 1990-93 M ata Troubl e Shooting (2 of 3)
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|=—————ON VEHICLE -+ OFF VEHICLE

Inspection point Pre- Electronic

liminary | control system Hydraulic control system Powertrain

Kickdown switch, kickdown solenoid, and wiring

Ignition switch and starter

Engine idle speed and condition
OD OFF switch

Inhibitor switch and wiring
Vacuum diaphragm and piping

Engine stal speed
Line and governor pressure

Control valve body

ATF level and condition
Governor valve

Shift mechanism
Low and reverse brake

0D one-way clutch

Transmission air check
One-way clutch

OD cancel valve
Lockup control valve

OD cancel solenoid
Lockup solencid
OD band servo
2nd band servo
Accumulator

Oil pump
Torque converter
Direct clutch
Front clutch
Rear ciutch

OD brake band
2nd brake band

Planetary gear
Parking gear

Little shift shock or
excessive slippage during
1st to 2nd shift

—
n
w
H
3]
o}
~
®

Little shift shock or
excessive slippage during |12 3 415 6 7
2nd to 3rd shift

Little shift shock or
excessive slippage during |12 3 415 6 7
3rd to OD shift

QOthers

No shift shock or engine
overruns when shifting 1st [ 1214 3i5| {6 7 @
to 2nd

Engine overruns or slips
when shifting OD to 3rd | ' 21 (314 S| |6 @®

Engine overruns or slips
when shifting 3rd to 2nd | ' 2f |3 4] |5 ® @

Transmission noisy in P
and N ranges 1 2 ©

Noise

Transmission noisy in D,
2, 1, and R ranges ! 2 @ ©

No engine braking in 1
range ! 2|3 4 ®

Vehicle moves in P range or
parking gear not disengaged 1
when P range disengaged

Transmission overheats |1 4 5|61 |23 7 ® @}

White smoke discharged
from exhaust while 1 2|3|4|5 6 @®|DI®

running

Slipping
@ _1®
®
®
[©)

Abnormal odor from oit
level gauge pipe

@
&)
®
@
@
@
@
@

Transmission shifts to OD
even when OD OFF 12 @
switch depressed

Vehicle surges in QD 1

95H20559

Fig. 10: NAJA-HL 1990-93 M ata Troubl e Shooting (3 of 3)
Courtesy of Mazda Mdtors Corp.
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ON VEHICLE i OFF VEHICLE =
Inspection point Pre- Electronic . "
liminary | control system Hydraulic control system Powertrain
2
I= =
Sl |2 2
gl = gl |o
3(3|2/Els 213
HEEISER gl |8 x ¢
=253 |2|® el & 3| e @
Tg|=|% ol g ol {E > of |2 ]
slelgls|§ 2 > o|g|5|a o S A °
SIG[8I% 2| sii5|2l8l8lsi8] Iole] |52 1=/ o|Z| 2|
ol | S5IE|ciclo| 85|22 S|2 ©=|0 3 ® C%QJOE
s1221215|21312(5(81213/2| |3]%]5]|5|12|2] |5 2ls|s1<|812|8|3]8|3
3121313 3|31213|8|2|8|5I8] 5|2 || 23| 8| o] 832 8l 2|o| 02|
zZi5 5lclelr|S|alE cl=l2[SI&I2[E|S|alE|S|0|P|5|2lwiCl |8 &|lo
mugugoomz,:wmo_wQ:Emjjm et o856z [8|8
= Ein| B2 3} = slolo 3l @jo <32 = |8 T @ =
w8 5282(5]a|3(35 2|5 2lalz| 3|5l 3| 212218 5|5 o | 5| 2| 5|2
Item <35 E|E|00|0|S[S|5|5|0|5 |08 <=0 |3|8|E1R |5 |E|2 0|8 3|0a |
Adjustment XXX |X]|X X X|X]|
Electrical System Inspection X XXX | 0
Mechanical System Test X X X|X|X|X XX | X
Road Test X X|X XXX X |X
2| Engine does not start in
§ N or P range 2 3 !
21| Engine starts in ranges 4 2
E1 other than N, and P ranges
Vehicle does not move in D range
(moves in 1, 2, and R ranges) ! 2|3 | N @
Vehicle does not move in for- _
ward ranges (moves in R range} |1 |2 314 5 @ (&)
Extremely pocr acceleralion j
Vehicle does not move in R
2| range (moves in forward range) |1 }2 3|4 5 @ D@ |®
E Extremely poor acceleration
& | Vehicle does not move
8| in any range 112 34 5 ©Q 1©
< Slippage felt when accelerating | 1 8 3|4 5 DB
Vehicle moves in N range 1 2 @
Excessive creep 1
No creep at all 1{2]3 4 ®|®
Low max. speed and poor - — ]
acceleration 1|2|86 31415 ® ®Wim O i
Does not shift from 1st to 2nd 1 3 2 415 8 7 i0) ©)
Does not shift from 2nd to 3rd 1 3 4(5| |8] |7 ®
Does not shift from 3rd to OD 1 3 8|9 2 4156 712 KD} B}
Lockup does not occur in OD 3 112 ® @
Does not shift from OD to 3rd | 1 6|7 2 J‘ 3|4 51 @ ®®
Does not shift from 3rd to i
2nd or from OD to 2nd ! 2 X 3|4 5 6 @ ®©
Does not shift from 2nd :
to 1st or from 3rd to 1st 2 314 5/ |8 @ ®
Does not kickdown when
accelerator depressed in 1 2 3 415 @ ©
+] 3rd within kickdown range
| Does not kickdown when
2| accelerator depressed in 1 2 3 415 @ |®
OD within kickdown range
Excessive engine speed
when accelerated in 3rd |12 3415 6 €]
duge to delayed kickdown
Excessive engine speed !
when accelerated in OD |12 3|45 6 ()] (@]
due to delayed kickdown
Does not shift from 3rd
to 2nd on D range to 12 3|4 5 ® & (D
2 range shift
Does not shift from 3rd
to 1st on D range to 112 3|45 6 ® @ @&
1 range shift i

Fig. 11: NAAA- HL 1989- 94 MPV Troubl e Shooting (1 of 3)
Courtesy of Mazda Mdtors Corp.
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ON VEHICLE e OFF VEHICLE
Inspection point Pre- Electronic !
liminary | control system Hydraulic control system PoweTam
=4
c ‘5
2| |z @
g e gl je
2 [=% 5
c 8|9 8 g 2 © é
SR S| |2 X 2
=|cic B a 3 o o
Blzlzl2lEl2| [B].|555l2 5,3 5
815|8|2 13|15\ |5 [3IEI2I5|8] |ole| |5l2lz] |3|E 22|85
HEkEE R R E R HEREE R E AR HE R
=l1sl2|35(3|3|s|a|3(7|015] 122 12l0= |5l 1|5 (E|5|5]5 | 22|58
o] ol B4 g1, 0] alol>5|2|2|2|8|0|0 ele|c|2|5]|8|8|%|q|x 2O
>s accu_cQEQC—CCNJ'ECQESwOG_mSCmm@
ol=12lz121810(812|21&|°|8l6|8|8|E|5|3|2|5|=|8|5|2(°|5|5|%| 25|
N EEE R E AR E RS A 31258
item <|B|5|€|E|o|0/0(|S|2|E|5|8|5|o|&|<X|=|o|S|B|T|C 6| L2 o8| 2|68 |8
Excessive N range to D
range shift shock ! 2 3|4 ®
Excessive 1st to 2nd
shift shock ! 23 4 15 @
Excessive 2nd to 3rd
shift shock N 4 ® ®
Excessive 3rd to OD
| shift shack R ® @
8| Vehicle brakes when
| shifted from 1stto 2nd | 2 G ©
=
£| Vehicle brakes when
4 shitted from 2nd to 3rd 1 3 2 @
Vehicle brakes when
shifted from 3rd to OD ! 3 2 ® @
Shift shock felt when
accelerator released and 1 3 2 41516 7
deceleration occurs
Excessively large 2nd to
1st shock in 1 range f 2(3|415 ®
Excessively high 1st to
2nd, 2nd to 3rd, and 3rd |1 3 2 4(51(6 @
to OD shift points
Excessively high OD to
3rd, 3rd to 2nd, and 2nd 1 3 2 4156 )
€| o 1st shift points
& Kickdown operates or engine
E| overruns when depressing
& | pedal in 37d beyond kick- 12 3415 @ ®
down vehicle speed limit
Kickdown operates or engine
overruns when depressing
pedal in OD beyond kick. | | |2 3145 @ ®
down vehicle speed limit
© Shifts directly from 1stto 3rd |1 213 4 ® @]
§ Shifts directly from 2nd to OD {1 213 4 ® (®)
&| Shifts from 2nd to 1st, or 1 53
g 2nd to 3rd in 2 range
E shifts from 1st to 2nd, or 1 >
“| 2nd to 3rd in 1 range ®
95820561

Fig. 12: NAAA-HL 1989-94 MPV Troubl e Shooting (2 of 3)
Courtesy of Mazda Mdtors Corp.
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A

-]

ON VEHICLE

OFF VEHICLE

[

Inspection point

item

=v
3
E?
<

Electronic
control system

Hydraulic control system

Powertrain

ATF level and condition

Kickdown switch, Kickdown solenoid, and wiring

Ignition switch and starter

Engine idle speed and condition
OD OFF switch

Inhibitor switch and wiring
Vacuum diaphragm and piping
Engine stali speed

Line and governor pressure
Control valve body

Selector lever and linkage
Governor

OD cancel solenoid
Lockup solenoid
2nd band servo

OD band servo
Accumulator

Transmission air check

0D cancel valve

Lockup control valve

Qil pump

Hydraulic circuit

Torgue converter
Direct clutch

Front clutch
Rear clutch

OD brake band
2nd brake band

Low and reverse brake

One-way clutch
Planetary gear
Parking gear

Slipping

Little shift shock or
excessive siippage while
1st to 2nd shifting

r
w
N
w
[o)]

~

©

)

Little shift shock or
excessive slippage while
2nd to 3rd shifting

©

Little shift shock or
excessive slippage while
3rd to OD shifting

No shift shock or engine over-
runs when shifting 1st to 2nd

Engine overruns or slips
when shifting OD to 3rd

Engine overruns or slips
when shifting 3rd to 2nd

Noise

Transmission noisy in P
and N ranges

Transmission noisy in D,
2. 1, and R ranges

Others

No engine braking in 1 range

Vehicle moves in P range or
parking gear not disengaged
when P range disengaged

Transmission overheats

—

White smoke discharged
from exhaust while running

—_

®
@

Abnormal odor from ail
level gauge pipe

Transmission shifts to OD
even when OD OFF
switch depressed

Vehicle surges in OD

95C20562

NA4A- HL 1989-94 MPV

Courtesy of Mazda Mdtors Corp.

Troubl e Shooting (3 of 3)
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Probiem

Possible Cause

Electronic control system

Prelimi-
nary

Hydrauic
control system

Powertrain

Cruise control switch (Cruise C/U)

Inhibitor switch
Mode switch
Hold switch
Idie switch

ATF level and quality

Selector lever

Vacuum diaphragm and rod

Idie speed & ignition timing
Control valves

Accumulators
Oil pump

Torque converter
Direct clutch

Overdrive brake band

Overdrive one-way clutch

Front clutch

Low-and-reverse brake

One-way cluich
Overdrive band servo

2nd brake band
Rear clutch
2nd band servo

Seli-diag.

Adjustment

O
O
O
O

O
O

EC-AT TESTER

O |0} Sshift solenoids & 3-2 control. sol.

Ol Ol Speed sensar
O] {O] Throttle sensor
O [O] Turbine sensor

OO
O
ol [e]

O] 10O Lockup control sol.

Stall Test

Time Lag Test

Oil Pressure Test

Road Test

O

Accelerating

Vehicle does not move
inD, S, L, or R range

O

O [O] [0]O

O |0 [OIC

O |0] |9]O
O |Gl 9]0

Vehicle moves in N range

Excessive creep

No creep at all

Ojo

Shifting

No shift

0|0

Abnormal shift sequence

0|0
0|0

[o][e][e]

Frequent shifting

O
olle

Excessively high or low
shift point

O |0|0[0

O

No lockup

O O |0]O

Of O jo]ojo]o] [O] O OO

No kickdown

Oj0] © |0]O

@)

Slipping

Engine runaway or slip
when starting vehicle

O

Engine runaway or slip
when up- or downshifting

Shift shock

Excessive Nto D or N to
R shift shock

Excessive shift shock
when upshifting or down-
shifting

Excessive shift shock
when changing range

Noise

Transmission naisy in N
or P range

Transmussion noisy in D,
S, L, or R range

Others

No engine braking

No mode change

olle

Transmission overheats

O

O

White smoke discharged
from exhaust

Hold indicator flashes

Engine will not start

O

NOTE: Q indicates possible cause.

Fig. 14:
Courtesy of Mazda M

tors Corp.

NCAA- EL 1994 M ata Troubl e Shooti ng

93J24066
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STALL SPEED TEST

1) Connect tachometer to engine. Depress brake pedal firmy.

2) Shift to transm ssion range to be tested. Accelerate
engine to full throttle. Wen engine RPM stabilizes, take reading. DO
NOT hold at full throttle nore than 5 seconds. Idle engine one mnute
between tests. Performtest in all transm ssion ranges. Conpare with
STALL SPEED SPECI FI CATI ONS t abl e.

CAUTI ON: Stall speed test generates very high tenperatures. NEVER
hold throttle wi de-open for nore than 5 seconds. DO NOT
test nore than 2 gears without idling engine to cool off
fluids.

STALL SPEED SPECI FI CATI ONS

Application Stall RPM
B2200
Carbureted ................ 1800- 2200
EG Fuel Injection ........ 1850- 2250
B2600 ........... ... .. ... 2100- 2500
M at a
1993 ... 2600- 3000
1994 .. 1900- 2100
MPV 1800- 2200

STALL SPEED TEST RESULTS

High In All Ranges

Wrn oil punp. G| |eakage fromoil punp, control valve
and/ or transm ssion case. Stuck pressure regul ator valve, direct
clutch slipping or OD one-way clutch slipping.

HghIn "D, "2" & "1"
Direct clutch or rear clutch.

HghIn "D Only
One-way cl utch.

High In "1" Only; Not "R
Rear cl utch.

High In"1" & "R

Direct clutch slipping.

HghIn "2" Only
Brake band sli ppi ng.

High In "R
Front clutch or | owreverse brake slipping. Performroad test
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to determne which is slipping. If effective engine braking in "1" is
felt, fault is in front clutch. If no engine braking is felt in "1",
fault is in | owreverse clutch.

Low In "D
Fluid | eakage fromrear clutch or governor hydraulic circuit
and/ or stuck pressure nodifier valve.

Low In "D', "1" & "2"
Fluid | eakage fromrear clutch or governor hydraulic circuit.

Low In "R
Fluid | eakage from | ow and reverse brake hydrauliccircuit.

Low In All Ranges
Engi ne out of tune, |ock-up clutch dragging or torque
converter one-way clutch slipping.

SHIFT SPEED TIME LAG TEST
Idle engine at 750-850 RPM Shift transmission from"N' to
"D' and "N' to "R'. Note tinme for transmssion to fully engage.
Conpare with SH FT SPEED TI ME LAG SPECI FI CATI ONS t abl e.

SHI FT SPEED TI ME LAG SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Gear Shift Time (Sec.)
B2200, B2600 & MPV ..... ND&NR ............ 0.5-1.0
M at a

1993 ... ND&NR ............ 0.5-1.0
1994 .. ND ... 0.5-0.6
1994 .. NR ... .. 0.75-0.85

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
SHIFT SPEED TIME LAG TEST RESULTS

SH FT SPEED TI ME LAG EVALUATI ON
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Condi tion Possi bl e Cause
"N' - "D' (Econony)

More Than Specification .... Insufficient Line Pressure,

Rear A utch O One-Way Cdutch Slipping

Less Than Specification ............ N-D Accumul at or Not

Operating Properly
O Excessive Line Pressure

“N' - "D' (Hold)
More Than Specification .... Insufficient Line Pressure,
Rear Clutch Slipping
O 2nd Brake Band Sli pping



AUTO TRANS DIAGNOSIS - N4A-EL/HL & NC4A-EL
Article Text (p. 18)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Wednesday, March 24, 1999 11:44PM

Less Than Specification ............ 1-2 Accumul at or Not
Operating Properly
O Excessive Line Pressure

N - "R
More Than Specification .... Insufficient Line Pressure,
Low & Reverse Brake Slipping

O Front Cutch Slipping

Less Than Specification ........ N R/ 2-3 Accunul at or Not
Operating Properly

O Excessive Line Pressure

LINE PRESSURE TEST

Checking line pressure to hydraulic conponents ensures
pressure circuits do not have excessive internal |eaks or bl ockage.

Preparati on

Foll ow stall speed test preparation. Connect |ine pressure
gauge to pressure ports. See Fig. 15. Place |ine pressure gauge where
it can be read fromdriver seat. Ensure engine idle speed and ignition
timng is correct. See ENG NE PERFORVMANCE i n appropriate M TCHELL(C)
repai r manual .

Testing

Start engi ne, depress brake pedal firmy, shift selector to
"D' and read line pressure at idle. Depress accelerator fully and read
line pressure as soon as RPM becones constant, then rel ease
accel erator pedal. Shift selector to "N' and idle engine for one
mnute. Read |line pressure at idle and stall speeds for each range in
t he same manner. Conpare wi th LI NE PRESSURE SPECI FI CATI ONS tabl e and
LI NE PRESSURE TEST RESULTS.

Test Port For
‘D", 2 & 1 Ranges

Test Port For “R" Range

_ 93A24067
Fig. 15: Locating Line Pressure Ports

Courtesy of Mazda Mdtors Corp.
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CAUTI ON: Line pressure test generates very high tenperatures. NEVER
hold throttle wi de-open for nore than 5 seconds. DO NOT
test nore than 2 gears without idling engine to cool off
fluids.

LI NE PRESSURE SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application & I dl e Speed Stall Speed
Cear Position psi (kg/cny) psi (kg/cny)
B2200
"D'Oo "1t L. 43-57 (3.0-4.0) ....... 135-164 (9.5-11.5)
2" 85-166 (5.9-11.7) ....... 142-172 (9.9-12.0)
"R 75-95 (5.1-6.7) .... 252-279 (17.7-19.6)
B2600 & MPV
Do o1t L 43-57 (3.0-4.0) .... 162-191 (11.3-13.4)
2" 146-228 (10.3-16.0) .... 203-232 (14.3-16.3)
"R 80-100 (5.6-7.0) .... 317-344 (22.3-24.2)
M at a
1993
"D"Oo "1t 43-57 (3.0-4.0) ..... 135-164 (9.5-11.5)
2N 148-164 (10.4-11.6) ..... 143-171 (10.0-12.0)
"R 101-121 (7.1-8.5) ....... 326-369 (22.9-25.9)
1994
"D 42-52 (2.9-3.7) ...... 116-132 (8.1-9.3)
"S 114-133 (8.0-9.4) ...... 116-132 (8.1-9.3)
LY 43-57 (3.0-4.0) ..... 128-156 (9.0-11.0)
"R 113-140 (7.9-9.9) ..... 286-314 (20.1-22.1)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAA
LINE PRESSURE TEST RESULTS

Low In All Ranges

Wrn or |eaking oil punp, control valve or transm ssion case.
Sticking regulator or pressure nodifier valve. Leak fromdirect clutch
or OD band servo rel ease side.

Low In "D
Fluid | eakage fromrear clutch or governor hydraulic circuit
and/ or stuck pressure nodifier valve.

LOW I n mn Dl , mn 1" , mn 2"
Leak fromrear clutch or governor circuit.

Low In "R
Leak from | owreverse brake circuit.

H gh At Idle
Leaki ng or disconnected vacuum line, |eaking vacuum
di aphragm or stuck pressure regul ator val ve.
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Hi gh Line Pressure
Stuck pressure nodifier and/ or back-up control valve.

1994 MIATA ADDITIONAL LINE PRESSURE TEST

This additional line pressure test should only be perforned
on 1994 M ata. Connect gauge to right side inspection hole. Connect a
vacuum punp to vacuum nodul ator and place in vehicle. Shift to "R’
with engine at idle, note pressure at specified vacuum Conpare wth
the 1994 M ATA ADDI Tl ONAL LI NE PRESSURE t abl e.

1994 M ATA ADDI TI ONAL LI NE PRESSURE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Vacuum psi (kg/ cny)
0 in. Hy (Atnospheric Pressure) .... 128-156 (9-11)
8in. Hy ... ... . . . . 100- 114 (7-8)
16 in. Hg .. 57-71 (4-5)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
1994 MIATA ADDITIONAL LINE PRESSURE TEST RESULTS

If additional line pressure test is LON diagnosis is sane as
for line pressure test.

High In All Ranges

Leaki ng or disconnected vacuum hose, | eaking vacuum
di aphragm over-1|ength di aphragmrod, stuck vacuumthrottle valve
and/ or stuck pressure regul ator val ve.

Hgh In "S" (Hol d)
Stuck pressure nodifier valve. No variations when vacuum
appl i ed, m ssing di aphragm rod.

Variation Qutside Specifications
I ncorrect diaphragmrod | ength, stuck vacuumthrottle val ve,
stuck pressure regul ator val ve and/or stuck pressure regul ator plug.

SELF-DIAGNOSIS (1994 MIATA ONLY)
RETRIEVING FAULT CODES

Prelimnary Inspection

Ensure ATF fluid level and condition are okay. Check sel ector
| ever position. Ensure no vacuum | eaks are present. Tire pressure and
idle speed nust be okay. Ensure inhibitor or park/neutral swtch
operates correctly.

HOLD | ndi cator Light Procedure
1) Locate Data Link Connector (DLC) underhood on |eft
fenderwel | . Short together GND and TAT termnals of DLC and turn
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ignition on. See Fig. 16. Warning codes are flashed on HOLD i ndi cat or
[ ight on dash. Codes are flashed in nunerical order if nore than one
code is present.

2) Note fault code nunbers. See FAULT CCDE table. Perform
appropri ate di agnostic code chart. See appropriate CODE CHARTS. After
repairs are made, clear codes.

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. 16: Locating DLC G\ND & 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 to vehicle.
Connect Sel f - Di agnosi s checker and SST to DLC.

2) Set system sel ector systemselect switch to position 2.
Set test switch to SELF TEST position. See Fig. 17

\

SYSTEM SELECTOR)

— ‘ TEST Sw

SELF
5 TEST

SYSTEM SELECT
| /

_ 95E19764 _ L
Fig. 17: ldentifying System Sel ector Sw tch Positions

Courtesy of Mazda Mdtors Corp.

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

Retrieval Procedures

1) Turn ignition on. Code 88 should flash and buzzer shoul d
sound for 3 seconds. If 88 does not flash, check main relay and
termnals 2S and 2Q of Powertrain Control Mdule Transm ssion (PCM)
for open or short.

2) If 88 flashes and buzzer sounds continuously for nore than
20 seconds, check wiring to 1C term nal of PCMI for open or short.

Repl ace PCMI if necessary and retest.

3) Note code nunbers. See FAULT CODES table. See appropriate
troubl e code chart. Make necessary repairs. After repairs, disconnect
negati ve battery cable for 5 seconds. Connect negative battery cable
and retest system

4) Renove CEM tester and road test vehicle at 31 MPH. Depress
accelerator fully, to activate kick down, then stop vehicle gradually.
Reconnect OEM tester to DLC. Turn ignition on and check for trouble
codes.

5) If transm ssion problens are still present or no trouble
codes are stored, see appropriate ELECTRI CAL COVPONENT TESTS.
FAULT CODES
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Code No. Conponent O Circuit Affected

06 ........ ... .. ... Vehi cl e Speed Sensor Or Gircuit
12 . Throttle Position Sensor O Grcuit
55 Pul se Generator O Circuit
60 ............ 1-2 Shift Sol enoid Valve O Circuit
61 ............ 2-3 Shift Solenoid Valve O Grcuit
62 ... 3-4 Shift Solenoid Valve O Grcuit
63 ...... Lock-Up Control Sol enoid Valve O Circuit
64 .......... 3-2 Control Solenoid Valve O CGrcuit

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CODE CHARTS
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DIAGNOSTIC TROUBLE CODE No.06 VEHICLE SPEED SENSOR
STEP INSPECTION ACTION
1 Are there any poor connections at vehicle Yes Repair or replace connector
speed sensor and powertrain contro!
module (Transmission) connectors? No Go 1o next step
2 Connect a circuit tester to terminal as Yes Gotostep5
shown. Is input voltage of vehicle speed
sensor at powertrain control module
(Transmission) OK?
{+}term.[ {~)term. voltage{V)| Condition
No Go to next ste
Approx- [ ehicle P
o stopped
low 1.
1P | Ground Below 1.5 whi
ile
Approx. 4 driving
3 Remove instrument cluster Yes | Go to next step
Is there continuity between terminal 2D of
meter connector and terminal 1M of pow- : —
ertrain control module (Transmission) No Repair or replace wiring and/or connector
4 Connect circuit tester to terminals 2D and Yes Go to next step
2A of meter connector
Does pointer of circuit tester move slightly ”
when front wheels are slowly turned? No Replace venicle speed sensor
5 Disconnect the negative battery cable for Yes Replace powertrain control module (transmission)
atleast 20 seconds and depress the brake
pedal
Connect the battery cable and recheck for ™ NG ™ | |ntermittent poor connection check for cause
code. Is diagnostic trouble code displayed

Fig. 18:

D agnostic Trouble Code No. 6

Courtesy of Mazda Mdtors Corp.

95E20564
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DIAGNOSTIC TROUBLE CODE No.12 THROTTLE POSITION SENSOR
STEP INSPECTION ACTION
1 Are there any poor connections at throttle Yes Repair or replace connector
position sensor and powertrain control
nmac;gule (transmission) connector or termi- No Go to next step
2 Connect a circuit tester to terminal as Yes Gotostep s
shown
Is input voltage of throttle position sensor
(TVO) at powertrain control module
(transmission) OK?
(+) term. | (-) term. | Voltage (V)| Condition
Ignition
Approx. 0 ogpp No | Go to next step
Throttle
2T | Ground valve
Approx. | closed
0.8—4.3 | position to
wide open
throttle
3 Connect a circuit tester to terminals as Yes Go to next step
shown
Is input voltage of throttle position sensor
(VREF) at powertrain control module
(transmission) OK?
No Check voltage at terminal 2| of powertrain control module (En-
(+) term. | (-) term. | Voltage (V)| Condition gine)
Ignition Voltage: 4.5—5.5V (Ignition switch ON)
Approx. switch
4.5—5.5 ON If OK, go to next step
2A Ground If not OK, repair wiring and/or connector
Ignition
0 switch
OFF
4 Is throttle position sensor OK? Yes Check wiring and connectors form Powertrain control module
{transmission) to throttle position sensor
if OK, go to next step
If not OK, repair wiring and/or connector
No Adjust or replace throttle position sensor
5 Disconnect the negative battery cable for Yes Replace powertrain control module (transmission)
atleast 20 seconds and depress the brake
pedal
Connect the battery cable and recheck for - -
diagnostic trouble code No Intermittent poor connection
s diagnostic trouble code displayed? Check for cause

Fig. 19:

D agnostic Troubl e Code No. 12

Courtesy of Mazda Mdtors Corp.

95F20565
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DIAGNOSTIC TROUBLE CODE No.55 VEHICLE SPEED PULSE GENERATOR
STEP INSPECTION ACTION
1 Are there any poor connections at vehicle Yes Repair or replace connector
speed pulse generator and powertrain
control module (transmission) connector
or terminal? No Go to next step
2 Connect a circuit tester to terminal as Yes Go to step 5
shown
Is input voltage of vehicle speed pulse
generator at powertrain control module
(transmission) OK?
{+) term.| (-}term.| Voltage(V)| Condition
Engine No Go to next step
O—(AC()}‘ running
2J oL (N range)
Engine
0(AC) stopped
3 Disconnect 20-pin powertrain control Yes Go to step 5
module (transmission) connector
Is resistance between terminal 2J and ter-
minal 2L OK? No Go to next step
Resistance: 200—400Q
4 Disconnact vehicle speed pulse genera- Yes Check wiring and connectors form powertrain control module
tor connector {transmission) vehicle speed pules gensrator
Is resistance between terminal E and ter- If OK, go to next step
minal F OK? If not OK, repair wiring and/or connector
No Replace pulse generator
Resistance : 200—400Q
5 Disconnect the negative battery cable for [  Yes Replace powertrain control module (transmission)
atleast 20 seconds and depress the brake
pedal
Connect the battery cable and recheck for - -
diagnostic trouble code No Intermittent poor connection
is diagnostic trouble code displayed? Check for cause

Fig. 20: Diagnostic Trouble Code No. 55
Courtesy of Mazda Mdtors Corp.

95G20566
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DIAGNOSTIC TROUBLE CODE No.60 1-2 SHIFT SOLENOID VALVE
STEP INSPECTION ACTION
1 Are there any poor connections at sole- Yes Repair or replace connector
noid vaive and powertrain control module
(transmission) connectors? No Go 1o next step
2 Connect a circuit tester to terminal as| Yes | Check wiring and go to step 5
shown
Is output voltage of 1-2 shift solenoid
valve at powertrain control module (trans-
mission) OK?
B+: Battery positive voltage No Go to next step
(+) term. | (=) term. | Voltage (V)| Condition
ok o d B+ 1st gear
U 2nd, 46R
3 Disconnect 20-pin powertrain control | Yes |Gotostep5
module (transmission) connector
Is resistance between terminal 2E and
ground No Go to next step
Resistance: 13—27Q
4 Disconnect solenoid connector Yes Check wiring and connectors form powertrain control module
Is resistance between ground and termi- (transmission) to 1-2 shift solenoid valve
nal A of 1-2 shift solenoid valve OK? If OK, go to next step
If not OK, repair wiring and/or connector
Resistance: 13—27Q No Replace 1-2 shift solenoid valve
5 Disconnect the negative battery cable for Yes Replace powertrain control module (transmission)
atleast 20 seconds and depress the brake
pedal
Connect the battery cable and recheck for - -
code No Intermittent poor connection
Is diagnostic trouble code displayed? Check for cause

. 95H20567

Fig. 21: Diagnostic Troubl e Code No. 60
Courtesy of Mazda Mdtors Corp.
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DIAGNOSTIC TROUBLE CODE No.61 2-3 SHIFT SOLENOID VALVE
STEP INSPECTION ACTION
1 Are there any poor connections at sole- [  Yes Repair or replace connector
noid valve and powertrain control module
hih a
(transmission) connectors? No Go to next step
2 Connect a circuit tester to terminal as | Yes | Check wiring and go to step 5
shown
Is output voltage of 2-3 shift solenocid
valve at powertrain control module (trans-
amission)
B+: Battery positive voltage
(+) term. | (-} term. | Voltage (V)| Condition No Go to next step
1st, 2nd
B+ ! !
2G | Ground gear
0 3GR.4GR
3 Disconnect 20-pin powertrain control Yes Gotostep 5
module (transmission) connector
Is resistance between terminal 2G and
ground OK? No Go to next step
Resistance;13—27Q
4 Disconnect solenoid connector Yes Check wiring and connectors form powertrain control module
Is resistance between ground and termi- (transmission) to 2-3 shift solenoid valve
nal B of 2-3 shift solenoid valve OK? If OK, go to next step
If not OK, repair wiring and/or connector
Resistance;13—27Q No Replace 2-3 shift solenoid valve
5 Disconnect the negative battery cable for Yes Replace powertrain control module (transmission)
atleast 20 seconds and depress the brake
pedal
Connect the battery cable and recheck for - -
code No Intermittent poor connection
Is diagnostic trouble code displayed? Check for cause

Fig. 22:

D agnostic Troubl e Code No. 61

Courtesy of Mazda Mdtors Corp.

95120568
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DIAGNOSTIC TROUBLE CODE No.62 3-4 SHIFT SOLENOID VALVE
STEP INSPECTION ACTION
1 Are there any poor connections at sole- Yes Repair or replace connector
noid valve and powertrain control module
issi 2
(transmission) connectors? No Go fo next step
2 Connect a circuit tester to terminal as Yes Check wiring and go to step 5
shown
Is output voltage of 3—4 shift solenoid
valve at powertrain control module {trans-
mission)
B+: Battery positive battery
(+)term. | (-}term. | Voltage (V)| Condition No Go to next step
B+ 1st, 2nd,
21 | Ground gear
0 4GR
3 Disconnect 20-pin powertrain contral Yes |Gotostep5s
module (transmission) connector
Is resistance between terminal 2| and
ground OK? No Go to next step
Resistance: 13—27Q
4 Disconnect solenoid connector Yes | Check wiring and connectors form powertrain control module
Is resistance between ground and termi- {transmission) to 3—4 shift solenoid valve
nal B of 3-4 shift solenoid valve OK? If OK, go to next step
If not OK, repair wiring and/or connector
Resistance: 13—27Q No Replace 3—4 shift solenoid valve
5 Disconnect the negative battery cable for | Yes Replace powertrain control module (transmission)
atleast 20 seconds and depressthe brake
pedal
Connect the battery cable and recheck for -
code No Intermittent poor connection
Is diagnostic trouble code displayed? Check for cause

Fig. 23:

Di agnostic Troubl e Code No. 62

Courtesy of Mazda Mdtors Corp.

95320569
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DIAGNOSTIC TROUBLE CODE No.63 LOCKUP CONTROL SOLENOID VALVE
STEP INSPECTION ACTION
1 Are there any poor connections at sole- Yes Repair or replace connector
noid valve and powertrain control module
Yo s
(transmission) connectors? No Go to next step
2 Connect a circuit tester to terminal as| Yes Check wiring and go to step 5
shown
Is output voltage of lockup control sole-
noid valve at powertrain control module
{transmission)
B+: Battery positive battery
(+)term. | (-}term. | Voltage(V)| Conditi
o, o on ”c,m No Go to next step
Solenoid
B+ ON,
Lockup
2K Ground Solenoid
0 OFF, Non-
lockup
3 Disconnect 20-pin powertrain control Yes Gotostep5
module (transmission) connector
Is resistance between terminal 2K and
ground OK? No Go to next step
Resistance: 13—27Q
4 Disconnect solenoid connector Yes Check wiring and connectors form powertrain control module
Is resistance between ground and termi- (transmission) to lockup control solenoid valve
nal B of lockup control solenoid valve OK? If OK, go to next step
If not OK, repair wiring and/or connector
Resistance: 13—27Q No Replace lockup control solenoid valve
5 Disconnect the negative battery cable for { Yes Replace powertrain control module (transmission)
atleast 20 seconds and depress the brake
pedal
Connect the battery cable and recheck for - -
code No Intermittent poor connection
Is diagnostic trouble code displayed? Check for cause

Fig. 24:

D agnostic Troubl e Code No. 63

Courtesy of Mazda Mdtors Corp.

95c20570
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DIAGNOSTIC TROUBLE CODE No.64 3-2 CONTROL SOLENOID VALVE
STEP INSPECTION ACTION
1 Are there any poor connections at sole- Yes Repair or replace connector
noid valve and powertrain control module
issi ?
(transmission) connectors? No Go 1o next step
2 Connect a circuit tester to terminal as| Yes | Check wiring and go to step 5
shown
Is output voltage of 3-2 control solenoid
valve at powertrain control module (tfrans-
mission) OK?
B+: Battery positive battery
(#)term. | (-)term. |Voltage(V)| Condition No Go to next step
3-2 or
B+ -2
>M | Ground downshift
0 Other
conditions
3 Disconnect 20-pin powertrain control Yes Go to step 5
module (transmission) connector
Is resistance between terminal 2M and
ground No Go to next step
Resistance: 13—27Q
4 Disconnect solenoid connector Yes Check wiring and connectors form powertrain contral module
Is resistance between ground and termi- (transmission) to 3-2 control solenoid valve
nal A of 3-2 control solenoid valve OK? If OK, go to next step
If not OK, repair wiring and/or connector
Resistance: 13—27Q No Replace 3-2 control solenoid valve
5 Disconnect the negative battery cable for [ Yes Replace powertrain control module (fransmission)
atleast20 seconds and depress the brake
pedal
Connect the battery cable and recheck for
code No Intermittent poor connection
Is diagnostic trouble code displayed? Check for cause

Fig. 25:

Di agnostic Troubl e Code No. 64

Courtesy of Mazda Mdtors Corp.

TESTING

ROAD TEST "D" RANGE

Testi ng

95D20571

Per f orm TESTI NG PREPARATI ON PROCEDURES. Connect vacuum gauge,

PCMI tester,

NOTE:

(1994 M ATA ONLY).

For conplete PCMI tester information,

tachoneter and pressure gauges to vehicle.

see SELF- DI AGNCSI S

1) Shift to "D' while in NORVMAL node and OD OFF switch in

rel eased position.

Accel erate vehicle at half and full
opening. Throttle sensor voltage on PCMI tester (if used)

throttle val ve
represents
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throttle val ve opening. Vacuum on other testers represents throttle
openi ng.

2) Ensure "1"-"2", "2"-"3" and "3"-0D upshifts, downshifts
and | ock-up are obtained. Use sane procedure to check upshift for
shift shock. Drive in OD, shift to "S" to check OD-"3" downshift and
rel ease throttle to check for engine braking in 3rd and 2nd.

3) Select "D'" while in HOLD node. Accel erate vehicle, check
"2"-"3" upshift and downshift and for no 1st and OD. Check shift
poi nts, see appropriate SH FT SPEED CHARTS.

4) Drive in 3rd and 4th gear to ensure no unusual noise or
vibration is heard. Check torque converter, axle shafts and
differential for source of unusual noise. Ensure kickdown operates
properly and shift points match appropriate SH FT SPEED CHARTS.

"S" Range Test Shift Pattern Procedure (1994 M ata)

Sel ect NORMAL npbde and accel erate vehicle. Ensure 1-2, 2-3
upshifts and downshifts occur and no OD or |ock-up takes place. In "S"
range NORMAL, 3rd gear select Hold, check for 3rd gear holding unti
3-2 downshift point is reached. Accelerate in "S" Hold range. Ensure
2nd gear is held.

"L" Range Test Shift Pattern Procedure (1994 M ata)

1) Select "L" NORVAL node and accel erate vehicle. Check for
1-2 upshift and2-1 downshift. Al so ensure no 3rd, OD or |ock-up are
obt ai ned. Check for engine braking in 1st when decel erating.

2) Drive vehicle in "D'" Hold range 3rd gear. Select "L" and
check that 3rd is held until 3-2 downshift point is reached and 2-1 is
held until 2-1 downshi ft range. See appropriate SH FT SPEED CHART

SHIFT SPEED CHARTS
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Throttle condition

Vehicle speed km/h {mph)

Fig. 26:

Courtesy of Mazda Mdtors Corp.

Range Shifting

(Manifold vacuum) F2 EGI F2 Carb. Gé
D1—-D:z 51—57 {32—35} 5258 {32—36] 53—59 {33—37}
D2—Da 93—99 (58—61} 88—94 {55—58) 97—103 (60—64)

Fully opened OD—Ds Above 84 {52] Above 83 {51] Above 91 {56]
Ds— Dz 84—90 (52—56}) 83—89 {51—55) 91—97 {56—60}
De— D+ 37—43 {2327} 38—44 {24—27) 37—43 {23—27)
D1—D2 16—22 {10—14) 20—26 {12—16) 23—29 {14—18)
D2-Ds 2935 {18—22) 24—30 {15--18) 40—46 {25—29)
Ds—0D 43—49 {27—30) 42—48 {26—30) 64—70 {40—43)

Hal throtlle Lockup ON (OD)| ~ 68—74 {42—46) 70—76 {43—47) 68—74 {42—46)

D | 200mmHg (7.87inHg} || ockip OFF (OD)|  63—69 {39—43) 6672 {41—45) 63—69 {39--43)

OD-Ds 26—32 {16—20} 29—35 {18—22) 36—42 {22—26]
D3—D2 12—18 {7—11) 12—18 (7—11} 25—31 {16—19)
D2—Dx 12—18 {7—11) 12—18 {7—11) 13—19 {8—12)
Di—~D> 12—18 {7—11) 16—22 {10—14]} 13—19 {8—12}
D2—Ds 24—30 {15—19) 21—27 {13—17) 2430 {15—19)
D3—0D 41—47 (25—29) 40—46 {25—29) 40—46 [25—29}

Fully closed
OD-Ds 26—32 {16—20) 29—35 {18—22) 2733 (17—20}
Ds—D: 12—18 (7—11) 12—18 {7—11) 13—19 (8—12}
D2—Ds 12—18 {7—11} 12—18 {7—11} 13—19 (8—12}

1 — 12— 11 38—44 [24—27) 38—44 (24—27) 41—47 (25—29)
95E20572
"B" Series Truck Shift Speed Chart
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Range H;:i':"fld"s;‘g&';"’;‘) Shifting Vehicle speed km/h {mph)
D1-D2 49—55 {30—34)
D2-D3 9298 {57—61)
Fully opened OD-D3 Above 86 {563}
Da—D2 86—92 (53—57)
D2-D1 3036 [19—22)
D1-D2 2531 {16—19)
D2—+D3 38—44 {24—27)
D3—~0D 60—66 {37—41)
Half throttte Lockup ON (OD) 68—74 [42—46)
D 200 mmHg {7.87 inHg]} Lockup OFF (OD) 65—71 [40—44)
0D-D3 34—40 (21—25)
D3—D2 23—29 [14—18)
D2—D1 12—18 | 7—11)
D1—-D2 12—18 { 7—11}
D2—D3 2228 (14—17)
P Ds—0D 38—44 {24—27)
OD-Ds 2531 [16—19)
D3—Dz 12—18 { 7—11)
D2—D1 12—18 { 7—11)
1 — 12— 11 34—40 {21—25}
95H20575
Fig. 27: MV Shift Speed Chart
Courtesy of Mazda Mdtors Corp.
Range (T,’V;g‘;,‘,‘;g,g‘;';‘ggg’,g) Shifting Vehicle speed km/h [mph]
D1—D2 50—56 [31—34]
D2—-D3 93—99 [58—61]
Fully opened 0OD-D3 Above 93 (58)
Da~Dz 87—93 [54—57]
D2~D1 3743 (23—26)
D1-D2 17—23 (11—14)
D2~D3 25—31 {16—19]
Da-0D 44—50 {28—31]
Half throttie Lockup ON (OD) 66—72 {41—44)
o 267 kPa (200 mmHg, 7.87 inHg} Lockup OFF (OD) 60—66 {38—40)
OD-Ds 27—33 {17—20)
D3—-D2 9—15 § 6— 9}
D2—~D1 9—15 [ 6— 9}
Di1—+D2 12—18 [ B—11}
D2~D3 2228 [14—17}
Fully closed D3—~0OD 41—47 (26—29}
0OD—D3 2733 (17—20]
D3—D2 9—15{ 6— 9]
D2—D1 9—15 { 6— 9)
! — 121 38—44 (24—27)
95F20573

Fig. 28: 1993 Mata Shift Speed Chart
Courtesy of Mazda Mdtors Corp.
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Range Mode Throttle condition Shift Vehicle speed km/h {mph}
Dy—D> 56—64 {36—39}
i Do—Ds 100—108 {62—66}
Wide open throttie Dz lockup ON 96—106 {61—65)
D3—Dy 152—162 {95—100}
D;—D, 33—46 (21—28}
Dp—Ds 58—76 {36—47}
NORMAL | Half thrttle Da—Da 82—110 (51—68}
D4 lockup ON 74—100 {46—62}
- D4—D3 28—34 {17—21}
Closed throttle position SGY 1—17 7—10]
D4—Dj 140—150 {87—93}
Kickdown (Wide open throttle) D3—D, 92—100 {57—62}
Do—D; 42—4B {26—29)
D1—D; 58—64 {36—39)
, Dy—Dj 100—108 {2—66}
D Wide open throttle D, lockup ON 98106 [61—65)
D3—D, 152—162 {94—100}
D;—D; 44—55 (28—34)
Do—D; 99— 108 {56—66)
powen | Haf throttie D3 lockup ON 98—106 {61—65)
D3—D4 140—164 {87—101}
N D4—D3 28—34 {17—21}
Closed throttle position D3—D; 11—17 {7—10}
D4—Dj 140—150 {87—93}
Kickdown (Wide open throttle) D3—D> 92—100 {57—62}
Dp—D; 42—48 {26—29}
D;—D; 27—33 {17—20}
Do—D4 35—45 {22—27}
HOLD | All positions Dg—Ds 152—158 {94—97}
D3—D;4 12—18 (8—11}
D3 lockup ON 95—105 {59—65}
S1—S; 58—64 {36—39})
Wide open throttle 8,5, 100—108 {62—66}
S3 lockup ON 98—105 {61—65})
$1—S; 4455 {28—34)
POWER | Half throttle 5.5, 90—108 {56—67)
s S3 lockup ON 94—106 {56—66}
Closed throttle position S35 11—17 {7—10}
Kickdown (Wide open throttle) A 92-100 {5762}
Sp—S4 42—48 {26—29}
HOLD | All positions Ss—+Se 99—105 {6165}
S lockup ON 95105 {59—65]
Wide open throttle Lol 56—62 {35—38)
Half throttle Ly—Lo 4455 [27—34}
POWER | Glosed throttle position Lol 96104 (60—64)
L Lo—Lq 1147 (7—10}
Kickdown (Wide open throttle) Lyl 99105 {6165}
Lo—Ly 4248 {26—29}
HOLD | All positions Lol 35—41 (21—25)
L lockup ON 95105 (59—65)
95G20574

Fig. 29: 1994 Mata Shift Speed Chart
Courtesy of Mazda Mdtors Corp.
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LINE PRESSURE CUTBACK POINT (NA4A-HL)
1) Connect oil pressure gauge to governor port. See Fig. 30.
Renove vacuum di aphragm hose and pl ug. Connect vacuum punp and pl ace
gauge and punp inside vehicle.

Qil Pressure Gauge

_ 93A24091
Fig. 30: Connecting Gauge To Governor Port (NA4A-HL)

Courtesy of Mazda Mdtors Corp.

2) Accelerate vehicle in "D'. Read governor pressure when
line pressure drops.

3) Apply 8 in. Hg to vacuum di aphragm Accelerate in "D".
Record hi ghest pressure reading when |ine pressure drops. Conpare with
LI NE PRESSURE CUTBACK PO NT SPECI FI CATI ONS t abl e.

LI NE PRESSURE CUTBACK PO NT SPECI FI CATI ONS

Application Pressure
Appl i ed Vacuum psi (kg/ cny)
B2200
EA Fuel Injection
Oin. HB .............. 16-24 (1.1-1.6)
8in. HB ............... 9-17 (.60-1.2)
Car bur et ed
Oin. HB .............. 20-28 (1.4-1.9)
8in. HB ............ 10-18 (. 70-01. 26)
B2600
Oin. HB ............... 18- 27 (1.26-1.8)
8in. HB ................ 11-20 (.76-1.4)

M ata (1990-93)
Oin. HB ................ 16-24 (1.1-1.6)
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8in. HY ..., 9-17 (.60-1.2)
PV

0in. HY ...ovnvnnnnnnnn.. 16-24 (1.1-1.6)

8in Hy ................ 11-20 (.76-1.4)

LINE PRESSURE CUTBACK POINT EVALUATION

If line pressure cutback point is not within specification,
check thefol |l ow ng:

M ssi ng di aphragm rod.
Di aphragmrod |l ength incorrect.
* Control valve stuck

GOVERNOR PRESSURE TEST (NA4A-HL)

1) Governor pressure test should only be used if vehicle
shift speeds are different than specification. Install adapter and
pressure gauge in governor pressure port. See Fig. 30.

2) Drive vehicle in "D'. Read governor pressure at specified
speed. See GOVERNOR PRESSURE SPECI FI CATIONS table. If not within
speci fication, clean and repair governor. Repeat test. If still not
wi thin specification, replace governor.

GOVERNOR PRESSURE SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application MPH psi (kg/cny)
B2200

EG Fuel Injection ... 19 ...... .70-1.26 (10-18)

34 ..., 1.61-2.38 (23-34)

53 ..... 3.22-4.20 (46-60)

Carbureted ........... 19 ...... .91-1.47 (13-21)

34 ..., 1.96-2.80 (28-40)

53 ..... 4.20-5.18 (60-74)

B2600 .................. 19 ...... .77-1.40 (11-20)

34 ..., 1.89-2.66 (27-38)

53 ..... 3.99-4.97 (57-71)

Mata (1993) ........... 19 ...... .77-1.40 (11-20)

34 ..., 1.61-2.38 (23-34)

53 ..... 3.36-4.41 (48-63)

MPV 19 ...... .91-1.48 (13-21)

34 ..., 1.83-2.60 (26-37)

53 ..... 3.80-4.78 (54-68)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAAA
GOVERNOR PRESSURE TEST RESULTS

I f governor pressure is not within specification, check the
fol | owi ng:
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Fluid leaking fromthe pressure hydraulic circuit.
Fluid | eaking from governor pressure hydraulic circuit.
Def ective or stuck governor val ve.

ELEMENTS IN USE

NOTE: Refer to CLUTCH & BAND APPLI CATIONS in the associ ated
AUTO TRANS OVERHAUL - MNA-HL, NA-EL & NGAA- EL
over haul article.

ELECTRICAL COMPONENT TESTS
HOLD SWITCH (1994 MIATA ONLY)

Vol t age Check

Renove upper console plate. Di sconnect hold swi tch harness
connector and turn ignition on. Check voltage between Light Blue wire
term nal and ground. See Fig. 31. If battery voltage is not present,
perform continuity check.

Continuity Check

D sconnect HOLD switch. Check continuity between term nals.
Wth switch rel eased, there should be no continuity. Wth switch
depressed, continuity should exist. If continuity is not as descri bed,
replace switch. If continuity is as described, check w ring harness
bet ween hold switch and PCMI and between hold switch and ground.

Voltmeter

r (((rmaz

Hold Switch
Harness Connector—

_ _ _ 851I20576
Fig. 31: Testing Hold Switch (1994 Mata Only)

Courtesy of Mazda Mdtors Corp.
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INHIBITOR/PARK NEUTRAL SWITCH

I nspection
Ensure engine wll
on. Ensure back-up lights come on in

Continuity Check

start in "P" or "N' range. Turn ignition
"R' range.
Connect gauge to terminals. See Fig. 32. Note continuity in

I NHI Bl TOR/ PARK NEUTRAL SW TCH CONTI NUI TY tabl e.

Fig. 32:

.B2200 & B2600
I dentifying Inhibitor/Park Neutral

Courtesy of Mazda Mdtors Corp.

1993 MIATA

MPV

95320577
Switch Term nal s

| NHI Bl TOR/ PARK NEUTRAL SW TCH CONTI NUI TY

Application

B2200/ B2600

M at a

Gear Ter m nal
Posi tion Continuity

. P&N L Cto D
R ... . Ato B
..... AtoB&Cto E

R ... . . ... ... Cto D

N Ato B
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1993 ... ... P 1to 2
R ... .. ... ... 3to 4
N o 1to 2
1994 . ... .. ... P ..... Bto H& Eto L
R ... . Gto |
N ..... BtoH&Dto |l
D ... . Cto |
S .. Ftol
L .. Ato |

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA
KICKDOWN SWITCH (NA4A-HL)

Vol t age Check

Turn ignition on. Check for voltage between termnal "C' and
vehi cle ground. Refer to the KICKDOAWN SW TCH VOLTACGE table. Al so, see
Fig. 33.

I nspecti on

Di sconnect ki ckdown swi tch connector. Check continuity
between termnals "C' and "D' when tip of switch is depressed .236-.
256" (6.0-6.5 nm). See Fig. 33. If no continuity is present, replace
switch. If continuity is present, kickdown switch is okay.

Swi t ch Adj ust ment

Loosen lock nut. Press accel erator pedal down. Turn switch
until threaded case touches stop. Turn switch countercl ockw se 1/2
turn. Tighten | ock nut.

.236-.256"
(6.0-6.5 mm)

_ 93F24096 :
Fig. 33: Inspecting Kickdown Sw tch

Courtesy of Mazda Mdtors Corp.

KILCKDOMN SWTCH VOLTAGE -

Throttl e Depressed Term nal Vol tage

7/ 8-To-Full Throttle ............. About 12
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Idle-To-7/8 Throttle ............ Bel ow 1.5

KICKDOWN RELAY TEST (NA4A-HL)

Renot e- Mount ed Type

Locate kickdown relay. Using a voltneter, backprobe between
positive term nal "A" and negative termnal "B'. Se Fig. 26. Turn
ignition on. Battery voltage should be present. Fully depress
accel erator pedal. If voltage is present, replace relay. If no voltage
is present, relay is okay.

Plug-In Type

Connect battery and ohmmeter. See Fig. 35. Check for
continuity. Di sconnect battery. Check for no continuity. If continuity
is not present with battery connected, replace relay. If continuity is
present with battery connected, relay is okay.

_ 93G24097 ‘B’
Fig. 34: Checking Kickdown Rel ay (Renpte Munted Type)
Courtesy of Mazda Mdtors Corp.

Al
N
| S 4
Kickdown / \ @ -~D
Reiay
D L '
A B i I
C !
ot
; ®@ o
ARV 93H24098

Fig. 35: C‘nécki ng Ki ckdown Relay (Plug-In Type)
Courtesy of Mazda Mdtors Corp.
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KICKDOWN SOLENOID (NA4A-HL)

Apply 12 volts to kickdown solenoid terminal. If a click
noi se is heard, solenoid is okay. If no click is heard, replace
ki ckdown sol enoi d.

SOLENOID VALVES (NC4A-EL)

Resi st ance Check

Di sconnect sol enoid val ve connector. See Fig. 36. Check
resi stance of each termnal to ground. Resistance should be 13-27
ohnms. If resistance is not 13-27 ohns, check wiring for opens or
shorts. If no opens or shorts are found, replace sol enoid valve(s).

_
(1 V/_{
(D)2 @

o)

— EER\Y e
S0
Ol ©

12— \—34

Shift C A Shift

23— ol 8 I 3-2

Shift Control
95H20609

Fig. 36: Checking Sol enoid Val ves
Courtesy of Mazda Mdtors Corp.

LOCK-UP SOLENOID (NC4A-EL)

Resi st ance Check
Di sconnect sol enoid val ve connector. See Fig. 36. Measure
resi stance between termnals. Resistance should be 13-25 ohns. |f not

13- 25 ohns, repl ace sol enoi d val ve.



AUTO TRANS DIAGNOSIS - N4A-EL/HL & NC4A-EL
Article Text (p. 42)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Wednesday, March 24, 1999 11:45PM

/

Solenoid
Valve
Connector

: : ' _ 93B24100
Fig. 37: Checking Lock-Up Sol enoid (NC4A-
Courtesy of Mazda Mdtors Corp.

LOCK-UP SOLENOID (NA4A-HL)

Apply 12 volts to solenoid. G| passage should close. G
passage shoul d open when voltage is renoved. See Fig. 38.

M

© ®
N Solenoid

12 Voit
93C24101 Connectors

Fig. 38: Checking Lock-Up Sol enoid (NA4A-HL)
Courtesy of Mazda Mdtors Corp.

VEHICLE SPEED PULSE GENERATOR (NC4A-EL)

Resi st ance Test

Di sconnect vehi cl e speed pul se generator connector.
resi stance across sensor connector termnals.
about 245 ohns. |f not,

Check
Resi st ance shoul d be
repl ace turbine sensor.

VEHICLE SPEED SENSOR

Vol t age Check
1) Disconnect connector from PCMI. Renove plug from
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connector. Connect voltneter to input signal at PCMI. See appropriate
AT CONTROL UNIT chart.

2) Turn ignition on. D sconnect speedoneter cable from
transm ssion. Turn speedoneter cable one tinme. About 7 volts should be
indicated 4 tinmes per revolution. If voltage is not as descri bed,
repl ace conbi nati on neter.

OD SWITCH

I nspection

OD switches are located in various positions. See Fig. 39.
Gain access to OD switch wire connector. Turn ignition on and check
for battery voltage at battery side of connector. See Fig. 39. If no
battery voltage is present, inspect wires and fuses, and repair as
necessary.

Continuity Test

Turn ignition off. Connect ohnmeter to switch term nals.
Qperate switch and check for continuity. See Fig. 42. If continuity is
not as described, replace swtch.

Shift
Lever \\
Connector

]

NGi
72\

B2200 & B2600

Terminal Voltage Terminal
About 12 Volt ‘AT & B’
Below 1.5 Volt ‘A" & Ground
85A20610

Fig. 39: Checking OD Switch Vol tage
Courtesy of Mazda Mdtors Corp.
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B/Y
OD Switch
Connector
Terminal Voltage Switch
About 12 Volt Depressed
Below 1.5 Volt Released
_ _ _ 95B20611
Fig. 40: Checking OD Switch Vol tage
Courtesy of Mazda Mdtors Corp.
=
OD Switch
Connector
1993 MIATA
Terminal Voltage Switch
About 12 Volt Depressed
Below 1.5 Volt Released
95c20612

Fig. 41: Checking OD Switch Vol tage
Courtesy of Mazda Mdtors Corp.
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/4—//

s

Terminals

B2200 & B2600

Fig. 42: Checking OD Switch Continuity
Courtesy of Mazda Mdtors Corp.

95D20613

OD Switch
Connector

_ 1993 MIATA O5E20614
Fig. 43: Checking OD Switch Continuity

Courtesy of Mazda Mdtors Corp.

) g s
/
% . <@///] (

,,@,,
Continuity Switch
Yes Released
No Depressed

F2061E

Fig. 44: Checking OD Switch Contl nuity
Courtesy of Mazda Mdtors Corp.
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4-3 SWITCH

I nspection

Turn ignition on. Wth 4-3 switch connected to vehicle, check
vol tage between term nal "A" and ground. See Fig. 45. Conpare voltage
with 4-3 SWTCH VOLTACE tabl e whil e depressing accel erator pedal.

Continuity

D sconnect the connector. Check continuity between term nals
"A" and "B" when tip of switch is depressed .14-.18" (3.5-4.5 mm). See
Fig. 45. If continuity is not present, replace 4-3 switch. If
continuity is present, 4-3 switch is okay.

4-3 SW TCH VOLTAGE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA

Accel erat or Pedal Vol t age
About 7/8 Depressed ................... About 12
Idle Position-To-5/8 Depressed ....... Bel ow 1.5

OD CANCEL SOLENOID

I nspection

I nspect operation of oil passage by applying 12 volts to OD
cancel solenoid. Ensure oil passage closes when current is applied and
is open when current is not applied. See Fig. 46.

G 14-18" (3.5-4.5 mm)

93G24105
Fig. 45: Checking Continuity O 4-3 Switch
Courtesy of Mazda Mdtors Corp.

Open With

Solenoid OFF { jr——

Closed When
Solenoid ON

93H24106

Fig. 46: Checking OD Cancel Swi tch
Courtesy of Mazda Mdtors Corp.
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OIL PRESSURE SWITCH

Continuity Check

Using air pressure, check oil pressure switch. Wth air
pressure less than 7.1 psi (.5 kg/cny), switch should be closed. Wth
air pressure above 42.7 psi (3.0 kg/cny), switch will remain open
until pressure drops to less than 7.1 psi (.5 kg/cny). See

Fig. 47.
- Apply
il Air Here
=

N R

L ® o—r" 93124107

Fig. 47: Checking G| Pressure Switch
Courtesy of Mazda Mdtors Corp.

PCMT VOLTAGE CHECKS

NA4A- HL

Turn ignition on. Check voltage at each control unit
termnal. See appropriate PCMI chart. |If voltage is not as specified
at each termnal, repair or replace conponent(s), wiring or PCM.

NC4A- EL

Turn ignition on. Check voltage at each control unit
termnal. See PCMI (1994 M ATA) chart. If voltage is not as specified
at each termnal, repair or replace component(s) or wiring. If no
problemis found with any conmponent or wring, replace PCM.

PCMT (B2200)
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Terminal Condition
1A (Outpul} 0D cancel solencid | Approx. 12V Solenoid OFF:
[ o =00 gesr position
Balow 1.5V Solenord ON:
o151, 2nd, and 3rd gear positions In forward ranges
R T *F R, and N ranges
18 (Ground) T..... | Below 1SV -
e 4 = LT -
w_ o -
1E {Input) 0D OFF switch Approx. 12v OD OFF switch depressad (ON):
o *00 not available
Below 1.5V OO0 OFF swich released (OFF).
e . . e | .m 8V&|Qﬂe
1F (Input) Cruise control unit Approx. 12V Normal conditions
p.oRR A
Balow 1.5V Set or Resume switch ON. or vehicle speed 8 kimvh (5 mph)
iower than preset speed {Dnwing vehicle: cruse control
U DR AU operationt
1H {Input) Kickdown relay Approx. 12V | Kickdown relay OFF;
L Fplhar than condhtions below
Below 1.5V Kickdown relay ON:
o o o o __-I_-(ic_kdwfn switch On (throttle operwtg more than 7/8)
11 (Input} Speed sensor R A Dunng drving
Approx. 7V or | Vehicle stopped
S ROV I LA A
1J B — — -
1K (input) 4-3 switch Approx. 12V Switch ON:
b | =Throttie opening 6/8—8/8
Below 1.5V Swich OFF:
e b4 1 s0Other than conditions above
L — — | —

. 93A24109
Fig. 48. PCMI (B2200)

Courtesy of Mazda Mdtors Corp.

PCMT (B2600)
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Terminst Connected to Voltage Condition
1A Battery Approx 12V Ignition switch 0@ -
{Battery power) Below 15V | Ignition switch OFF
1B {Ground} - Below 1.5V L -
1C {Input) 0D OFF switch Approx. 12V QD OFF switch depressed (ON):
_ ... | *00 nat avaiable
Below 1.5V OD OFF swilch released (OFF)
— ___....] *00 avalable
1D - - - —
1E {Input) 4-3 switch Approx. 12V Switch ON.
| . ... __| *Throtlle opening 6/8—8/8
Below 1.5V Switch OFF.
.. =0Other than conditions above
1F (Input) Qi pressure switch Approx. 12V Switch OFF:
*1st, 2nd, and 3rd gear posmions in lorward ranges
o *P. R. and N ranges
Below 1.5V Switch ON
... .1*0OD gearposiion
1H (Input) Engine control urit Approx. 12v 2Y terrminal of engine control unit voltage approx. 12V
o :FfNormal coneition
Below 1.5 | 2Y terminal of enging control unt voltage below 1.5V
R - 1 -_Thr_c_mla fully—apen posihon
1t — — -
1J {Input) Cruise control unit Approx. 12V Ncr{nal condibons
Below 1.5V Set or Resume switch ON. or vehicle speed B km/h (5 mph)
H lower than preset speed (Dniving vehicle cruse control
I o | _operation)
1K {Output) QD cancel solenoid | Approx. 12V Salenod OFF
o * 00 gear postion
Below 1.5V Solenoid ON:
«1st, 2nd, and 3rd gear postions n forward ranges
R o -F': R. and N ranges
1L {Input} Speed sensor 15=7v ! During dnving
Approx. 7V or | Vehcie stopped
_ | below 15V
1M (Input) Kickdown relay Approx. 12V Kickdown relay OFF
Lo ) *Cther than conditions. below
Below 15¥ . Kickdown relay ON:
; *Kickdown swtch ON (throttle opening more than 7/8)
1N (Output) Lockup solenoid Approx. 12V Solenaid OFF
I fJun-_lockup
Below 1.5V Solenod ON:
stockup
PCMTI ( B2600)

Courtesy of Mazda Mdtors Corp.

PCMT (MPV)
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NOLLEE

J

Tarminal Connected to Voltage Condition
tA (Quiput} 0D cancel solenoid Approx 12v | Solenoid OFF:
+0D gear position
Below 1.5V Solenoid ON:
= ist, 2nd, and 3rd gear positions in forward ranges
*P, A, and N ranges
Terminal Connected to Yoltage Condition
1B (Ground) — Below 1.5V —
1C (Input) Kickdown relay Approx 12V Kickdown relay OFF:
+Other than conditions below
Below 1.5V Kickdown retay ON:
* Kickdown switch ON (throttle opening mora than 7/8)
1D (Owtput) Lockup solenoid Approx 12V | Solenoid OFF:
*Non lockup
Below 1.5V | Solenoid ON:
+Lockup
1E (input) OD OFF switch Approx. 12V | OD OFF switch depressed (ON).
=D not available
Below 1.5V OD OFF switch released (OFF)
» (D available
1F (Input) Cruise control unit Approx 12V Normal conditions
Below 1.5V Set or Resuma switch ON, or vehicle speed 8 km/h (5 mph)
lower than preset speed (Driving vehicle: cruise control
operation)
1G - —
1H Battery Approx, 12v | Ignition switch ON
(Battery pawer} Below 15V | Ignition switch OFF
11 {Input) Speed sensor 157V During driving
Approx. 7V or | Vehicle stopped
below 1.5V
1J (Input) Qit pressure switch Approx. 12V | Swich OFF:
»1st, 2nd. and 3rd gear positions in torwarg ranges
«P A and N ranges
Below 1.5V Switch ON;
= 0D gear position
1K (Input) 4-3 switch Approx. 12V | Switch ON:
sThrottie opening 6/8—8/8
Below 1.5V Switch OFF:
= Other than conditions above
1L {Input} Engine control unit Approx. 12V | 20 terminal of engine control ynit voltage approx. 12V
»Normal condition
Balow 1.5V 20 terminal of engine control unit voltage below 1.5V
»Throttle fully--opan position
PCMT ( MPV)

PCMT (1993 MIATA)
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{oulmt 1E|1C l}
1P mlﬂ. |Jlm ¥ 'DJL.
Terminal Connected to Voltage Condition
1A Battery Approx 12V Ignition switch ON
(Batiery pawer) Below 15V | Igniion switch OFF
1B (Ground) — Balow 1.5V — ‘
1C {Input) OD OFF switch Approx. 12V 0D OFF switch released
=0D not available
Below 1.5V QD OFF switch depressed
+(0D available
1D (Input) Kickdown switch Approx. 12V Switch ON:
+ Throttle opening 7/8—8/8
Below 1.5V Switch OFF:
+(ther than conditions above
1E (Input) 4-3 switch Approx. 12V Switch ON;
« Throttle opening 6/8—8/8
Below 1.5V Switch OFF
= Other than conditions above
1F {input) Qil pressure switch Approx. 12V Switch OFF:
¢ 14, 2nd, and 3rd gear positions in forward ranges
*P R, and N ranges
Below 1.5V Switch ON:
=00 gear position
1H {Input) Engine control unit Below 1.5V Ignition switch ON
1l — — —
1J (Input) Cruisa control unit Approx. 12V Normal conditions
Below 1.5V Set or Resurme switch ON, or vehicle speed 8 km/h (5 mph)
lower than preset speed [Driving vehicle: ¢ruise control
oparation)
1K {Output) OD cancet solenoid | Approx. 12V Solenoid OFF:
* 0D gear position
Below 1.5V Solenoigd ON:
=151, 2nd, and 3rd gear positions :n forward ranges
*P, R, and N ranges
1L (nput) Speed sensor 157V Duwring driving
Approx. 7V or | Vehicle stopped
below 1.5V
1M {input) Kickdown relay Approx. 12V Kickdown relay OFF:
= Cther than conditions below
Below 1.5V Kickdown refay ON:
= Kickdown switch ON {throtile opening more than 7/8)
1N {Output) Lockup solenoid Approx. 12V Solenoid OFF: Ignition switch ON
e Lackup prohibition
Below 1.5V Solanoid ON: Engine running
* Lockup

Fig. 51:

PCMT (1994 MIATA)

PCMI' (1993 M ATA)
Courtesy of Mazda Mdtors Corp.

93E24111
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AUTO TRANS DIAGNOSIS - N4A-EL/HL & NC4A-EL

25(2Q|20f{2M| 2K| 21]2G| 2E| 2C| 2A{| 10|1M[1K]| 11 |[1G|1E[1C[1A
2T| 2R 2P| 2N| 2L | 2J] 2H| 2F| 20| 2B]| 1P[1N|1L| 1J|1H| 1F[1D| 1B
Terminal Connected to V.oltmeter - I Voltage Condition
+terminal|-terminall
1A — — — — —
B+ No hold mode
B Hold indi i
1B (Output) old indicator light 1B Below 1.5V | Hold mode
B+ Normal
. Below 1.5V
FAT terminal .
1C (Output) (data link connector) 1C (flu(c’:;ugl?ng) If malfunction present
Ground - .
Code Signal | TAT terminal grounded
Powertrain control Below 2.5V | N or P range
1D (Output) | module (Engine) 1D
(terminal R) B+ Other ranges
TAT terminal
1E (Input) (data link connector) 1€ B+ -
1F — —_ — — -
1G ATF thermosensor 1G 3.3V ATF temperature 25°C {77°F}
. Ground B+ Switch depressed
1H (Input) Hold switch 1H oV Switch Teleased
11 — —_ —_ — —
1J (Output) — 1J Ground ov —
1K — — — — —
iL — — — — —
B+ Normal conditions
1M (Input Cruis | unit 1M Set or Resume switch ON or vehicle speed 8
(Input) uise control uni Below 1.5V | km/h {5 MPH} lower than preset speed (Driv-
ing vehicle cruise control operation)
Powertrain control Below 1.5V | Water temperature below 50°C {122°F)
1N (Input) module (Engine) 1N
(terminal 3M) B+ Water temperature above 60°C {140°F}
10 Idle switch 10 ov Accelerator pedal depressed
Ground Vs Accelerator pedal released
v Approx. 4V | While driving
1P (Input Vehicle speed sensor 1P Approx.
(Input) P 7—9Vor | Vehicle stopped
Below 1.5V
. Approx. - .
2A (Input) Izrr‘c;glre position 2A 4455V Ignition switch ON
ov Ignition switch OFF
Park/neutral switch ov N or P range
2B (Input 2B
(Input) (N and P ranges) B+ Other ranges
2C — — — — —

PCMI (1994 M ATA)
Courtesy of Mazda Mdtors Corp.

PCMT (1994 MIATA) (Cont.)

95620616
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Terminal Connected to " term\::latlm—etlee:minal Voltage Condition
Park/nautral switch B+ D range
Dl
2D {input) (D range) 2D ov Other ranges
B+ Solenoid ON in following condition:
1-2 shift solenoid ¢ 1st gear position
2E (Output 2E
(Output) valve oV Solenoid OFF in following condition:
* 2nd, 3GR, and 4GR positions
Park/neutral switch B+ S range
2F (Input 2F
(Input) (S range) ov Other ranges
‘ . Ground B+ Solencid ON in following condition:
2G (Output) 2-3 shift solenoid 2G s 1stand 2nd gear positions
valve ov Solenoid OFF in following condition:
* 3GR, and 4GR positions
Park/neutral switch B+ L range
2H (Input 2H
(Input) (L range) ov Other ranges
B+ Solenoid ON in following condition:
21 (Output) 3—4 shift solenoid 2l ¢ 1st, 2nd and 3GR positions
valve oV Solenoid OFF in following condition:
¢ 4GR position
Vehicle speed pulse 0—0.1V (AC) | Engine running
2J (Input)* 2
(Input) generator J 0V (AC) Engine stopped
Lockup control B+ Solenoid ON, Lockup
2K (Output " 2K
(Output) | Solenoid valve Ground oV Solenoid OFF, Non-lockup
2L (Ground)* gg:g:tgfeed pulse 2L Blow 1.5V —
3-2 control solenoid B+ 3-2 or 4-2 downshift
2M {Output M
(Output) valve ov Other conditions
2N — — — — i
goong:)e mory Battery 20 B+ Constant
2P (Ground) —_ 2P Ground ov _
2Q (Battery B B+ Ignition switch ON
atte 2Q
power) i ov Ignition switch OFF
2R — — —_ — —
2S (Battery B B+ Ignition switch ON
atte 28
power) v Ground ov Ignition switch OFF
Throttle position sen- Approx. Throttle valve closed throttle position to wide
2T (input) sor 2T 0.4—4.1V | open throttle

*: Checked with AC range
PCMI' (1994 M ATA) (Cont.)
Courtesy of Mazda Mdtors Corp.

WIRING DIAGRAMS

95H20617
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