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OBD REGULATION

1. Overview

The OBD (On-Board Diagnostic) system regulation has been established to clean the atmosphere.

In this regulation, auto manufacturers are obliged to equip their vehicles with a self-diagnosis device (On-board Self
Diagnostic System) which monitors the vehicle’s emission-related components and an alarm device (Malfunction Indi-
cator Light) which warns the driver of problems as they occur in the vehicle.

The OBD regulation-prohibits the selling of vehicles that do not meet the regulation, carries out an emission survey
on vehicles being used, and requires recalling of vehicles that do not satisfy the regulation.

The OBD regulation consists of two generations:
e First generation (OBD-I) approved by the State of California in 1985
¢ Second generation (OBD-II) revised from OBD-I with new regulation items added

2. 0OBD-I regulation
2.1 Application

The OBD-I regulation was approved by the California Air Resources Board (CARB) in 1985 and applies to all passen-
ger cars and light trucks newly sold in the State of California starting from 1988.

2.2 Malfunction detection range

Malfunction detection ranges required by the OBD-I are:
¢ Computer-sensed emission-related components

o Fuel metering device function

* Exhaust gas recalculation (EGR) system function

2.3 Malfunction detection and warning
The self-diagnosis device constantly monitors emission-related components and functions.

it a malfunction is detected, the self-diagnosis device illuminates the Malfunction Indicator Light (MIL) to notify the
driver that a problem has occurred.

2.4 Storing and retrieving malfunction data

The diagnostic Trouble Codes (DTC) system classifies the detected malfunction data in each component, encodes
them, and stores them in the emission control module memaory automatically.

The stored codes can be retrieved by using the special scan tool.

[MAJOR OBD | FEATURES]

Diagnosis range smmp DIAGNOSTIC MONITOR OF:

* COMPUTER SENSED COMPONENTS
s FUEL METERING DEVICE FUNCTION
¢ EGR SYSTEM FUNCTION

Alarm Storing malfunction data | sssmge- MALFUNCTION INDICATOR LIGHT
e DIAGNOSTIC TROUBLE CODES

3. OBD-ll requlation

3.1 Overview

The OBD-II regulation has been established to clean the atmosphere and was phased in starting from 1994.
Based on the OBD-|, the following self-diagnosis items have been added to the OBD-II.

CATALYST EFFICIENCY, HEATED CATALYST SYSTEM, MISFIRE
EVAPORATIVE SYSTEM, SECONDARY AIR SYSTEM

AIR CONDITIONING SYSTEM REFRIGERANT, FUEL METERING SYSTEM
OXYGEN SENSOR, EGR SYSTEM, COMPREHENSIVE COMPONENT

In order to satisfy the OBD-l regulation requirements, malfunctions caused by deteriorated emission-related system
and components must be detected. For this purpose, the malfunction detection range for the OBD-Il has been
enlarged compared with that for the QBD-I.



3.2 Malfunction detection range
The malfunction detection range required by the OBD-Il are;

CATALYST EFFICIENCY

HEATED CATALYST SYSTEM

MISFIRE

EVAPORATIVE SYSTEM

SECONDARY AIR SYSTEM

AIR CONDITIONING SYSTEM REFRIGERANT

FUEL METERING SYSTEM

OXYGEN SENSOR

EGR SYSTEM

EEEREERER

COMPREHENSIVE COMPONENT

3.3 Malfunction detection and warning
Two detection methods ("CONTINUOUS MONITORING” and “MONITORING AT LEAST ONCE PER DRIVING
CYCLE") are available, Each system will be diagnosed by using either method, suited to the system.

If a malfunction is detected, the Malfunction Indicator Light (MIL) will be flashed or iliuminated to notify the driver that
a problem has occurred.

3.4 Storing malfunction data

Adding to the previous Diagnostic Trouble Codes (DTC), a function that encodes and stores the basic data parameters
at the time when a problem has occurred has been equipped to the diagnostic system.

3.5 Retrieving stored malfunction data
Like the OBD-I, the stored codes can be retrieved by using the special scan tool.

3.6 Communication system standardization

Due to standardization of the communication system, a general scan tool can be used to retrieve the stored codes.
Language standardized.

Connectors for diagnosis equipment standardized.

Communication standardized.

Diagnostic trouble codes

Test procedure



[MAJOR OBD It FEATURES]
Diagnosis method

CONTINUQUS MONITORING AND MONITORING
AT LEAST ONCE PER DRIVING CYCLE

CATALYST EFFICIENCY
HEATED CATALYST SYSTEM
MISFIRE
EVAPORATIVE SYSTEM
SECONDARY AIR SYSTEM
AIR CONDITIONING SYSTEM REFRIGERANT
FUEL METERING SYSTEM
OXYGEN SENSOR
EGR SYSTEM
COMPREHENSIVE COMPONENT
NEW MALFUNCTION INDICATOR LIGHT
ILLUMINATION RULES
STANDARDIZATION
* DIAGNOSTIC TROUBLE CODES
¢ DATA LINK SYSTEM
SCAN TOOL

Dagnosis range

Alarm

Storing and retrieving malfunc-
tion data

PEEREEEEREREEEE

4, OBD regulation phase-in

The contents of the OBD regulation are constantly being revised and the OBD-I regulation may be revised in the
future.

CALIFORNIA FEDERAL

87 NO OBD REGULATIONS

’88 _____________________________
‘8% NO OBD REGULATIONS
'90

'91 | CALIFORNIA OBD-I REGULATIONS

'92
93
194 __________________________________________________________
95 | CALIFORNIA OBD-Il PHASE-IN FEDERAL OBD OR CALIFORNIA

VEHICLES WITH NEW ENGINE OBD-| & Il ACCEPTED FOR

FEDERAL CERTIFICATION

= - )
:gé CALIFORNIA OBD-Ii FEDERAL OBD OR CALIFORNIA OBD-Il
!99 ——————————————————————————————————————————————————————————

CALIFORNIA OBD-Il OR FEDERAL OBD

FEDERAL OBD (FOR NON LEVs)
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VEHICLE SYSTEM REVISION

1. Outline

The OBD-Il regulation requires the vehicle system to detect deterioration or malfunction of the emission-refated sys-
tem and components and do the following:

Flash or illuminate the malfunction indicator light (MIL)

Store vehicle condition data at the time the problem occurred

Output information to the scan tool.

According to the above requests, the following revisions have been made to the vehicle system:

An on-board diagnosis system, applicable to the diagnostic test mode, has been added.

A monitoring system which is compatible with the OBD-II monitoring requirement has been added.

The vehicle system revision due to introduction of the OBD-II regulation is described below.

=

2. Diagnostic test mode
2.1 Outline

In the OBD-Il regulation, auto manufacturers are obliged to equip their vehicles with an on-board diagnosis system
applicable to the diagnostic test modes listed below.

Here describes each test mode and related vehicle systems.

Diagnostic test mode list

No. - ltem

01 Sending diagnostic data (PID data monitor / On board system readiness tests)

02 Sending freeze frame data

03 Sending emission-related malfunction code (Diagnostic trouble codes: DTC)

04 Clearing/resetting emission-related malfunction information

05 Sending oxygen sensor monitor test results

06 Sending intermittent monitoring system monitor test results (Diagnostic monitoring result)
07 Sending continuous monitoring system monitor test results (Pending code)

2.2 Sending diagnostic data (Mode 01)
This mode is to provide the vehicle system with the following two functions.
1. Real-time confirmation of emission-related data by using the scan tool
2. Stores emission-related system monitor items and the readiness function code (RFC) that indicates whether

the emission-related system inspection is complete or not in the PCM memory; retrieves monitor items and the
RFC as required by using the scan tool.
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2.2.1 PID data monitor

PID data monitor is a function that enables real-time monitoring of emission-related data such as analog input/output,
digital input/output, and system calculation value by using the scan tool.
ltems that can be monitored by the PID data monitor are listed below.

PiD DATA MONITOR TABLE

Monitor item Full names Unit
CCNT Diagnostic trouble cord counter -
ECT Engine coolant temperature °C, °F
FUEL SYS1 Fuel system loop status/Fuel system loop status (RH) Open: NON-F/B

Close: F/B

FUEL 8YS82 Fuel system loop status (LH) Open: NON-F/B

: Close: F/B
IAT Intake air temperature °C, °F
LOAD Engine load calculated value %
LONGFT1 Long fuel trim/Long fuel trim (RH) Yo
LONGFT2 Long fuel trim (LH) %
MAF Mass air flow g/s
MAP Intake manifold pressure kPa, mmHg
MIL Malfunction indicator light ON, OFF
02511 Heated oxygen sensor (Front RH) v
02812 Heated oxygen sensor (Middle/Rear RH) \
02513 Heated oxygen sensor (Rear RH) \Y
Q2821 Heated oxygen sensor (Front LH) \
Q2822 Heated oxygen sensor (Rear LH) \
OBD SUP OBD support OBD-I, OBD-II
RPM Engine speed pm
SHRTFT1 Short fuel trim/Short fuel trim (RH) Yo
SHRTFT2 Short fuel trim (LH) %
SHRTFT11 Short fuel trim (Front RH) Yo
SHRTFT12 Short fuel trim (Middie/Rear RH) Yo
SHRTFT13 Short fuel trim (Rear RH) %
SHRTFT21 Short fuel trim (Front LH) %
SHRTFT22 Short fuel trim (Rear LH) %
SPARKADV Spark advance BTDC
TP Throttle position Yo
VSS Vehicle speed sensor km/h, MPH
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2.2.2

On board system readiness tests

Below are the ten emissions systems-related items that the on board system readiness tests monitor.

—_

COENDO ML=

Catalyst efficiency

Heated catalyst system

Misfire

Evaporative system

Secondary air system

Air conditioning system refrigerant
Fuel metering system

Oxygen sensor

EGR system

Emissions-related parts (Comprehensive Component Monitor ;: CCM)

However, in current Mazda vehicles the three systems listed below are not monitored.

1.
2.
3.

Heated catalyst system
Secondary air system
Air conditioning system refrigerant

This is because (1) there are no current Mazda vehicles equipped with Heated catalyst or Secondary air systems, and
(2) regulations require only vehicles that use CFC-12 refrigerant to be monitored.

Therefore, with the oxygen sensor split into two sections (Oxygen sensor and Oxygen sensor heater), the below eight
items are monitored in Mazda vehicles:

N Ls BN

Catalyst

Misfire

Evaporative system
Fuel system

Oxygen sensor
Oxygen sensor heater
EGR system

Emission-related components (Comprehensive component monitor; CCM)



As the on board system readiness tests, the display of diagnostic completion differs from the continuous monitoring
system and the intermittent monitoring system.

The continuous monitoring system constantly diagnoses the monitoring items throughout a drive cycle whenever mon-
itoring conditions are met.

A drive cycle is an operation cycle (Engine start — Ignition switch OFF — Next ignition switch ON) in which monitoring
conditions are satisfied and monitoring is done. (Fig. 1)

Fig.1

:Monitoringt Monitoring Monitoring|
‘Condition ‘Condition ‘Condition

JG/OFF, )G/OFF

IG/OFF IG/OFF

1DC 1DC

Emission-related systems monitored by the continuous monitoring system are fuel system, misfire, and CCM.

The intermittent monitoring system carries out diagnosis once during a drive cycle. Diagnosis is then inhibited until
the next drive cycle is begun.

Emission-related systems monitored by the intermittent monitoring system are catalyst, evaporative system, oxygen
sensor, oxygen sensor heater, and EGR system.

Because continuously-monitored systems are normally being diagnosed, the display of diagnostic completion will
show a CONTINUE massage. With intermittent systems, NO will be displayed if the diagnosis is not finished, and YES
if it is finished.
If the diagnosis is not completed, you can assume that it is for one of the following four reasons:

1. No diagnosis has been run since the vehicle was manufactured.

2. Atsome point a problem with the battery cable, PCM connector or battery-PCM fuse caused the PCM memory -

to be erased, and no diagnosis has been run since then.
3. The PCM memory was erased with a scan tool, and no diagnosis has been run since then.
4. The malfunction was detected during the first drive cycle.

Also, in '96 MY Group-1 vehicles (including the 626 FS ATX) and all B-Series vehicles, you can or cannot confirm
whether the diagnosis is finished according to the particular DTC being monitored. If you get a P1000 message while
monitoring DTCs, it means that one of the systems is not completed.

Note: '96 MY Group-1 shown here refer to vehicles that were produced before the 1996 PCM change,Group-2 refer
to those that were produced after.

In order to complete diagnosis of RFC systems in a short amount of time, the drive mode (RFC deletion modes) shown

on the below have been established in Mazda vehicles.
Please refer to the NGS usage instructions for methods of determining whether diagnosis are complete or not.
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Drive mode

(1) '95MY venhicles (Expect B-Series)

Note
¢ Vehicle speed and engine speed detected by the PCM may differ from that indicated by the speedometer and the

tachometer. Check the vehicle speed and engine speed during driving mode by using the SST (NGS).

e If the OBD-ll system check is not completed while the drive mode procedure is carried out, the following cause is

guessed.
1. The OBD-Il system detects the malfunction.
2. The drive mode procedure is not completed correctly.

MODE 1A (For protege)

1.

Start the engine and warm it up completely.

2. Verify that all electrical loads are off.
3. Verify that the initial ignition timing and the initial idle speed are within the specification.(Refer to Workshop
Manual.)
4. If not as specified, adjust the ignition timing and the idle speed.
5. Verify that terminals TEN and GND of the data link connector are not connected.
6. Carry out no-load racing at the specified engine speed. Race the engine for more than 15 seconds at each time.
Refer to the following engine speed.
7. Start the vehicle and drive it at constant speed (V) for more than 15 seconds.
8. Stop the vehicle.
A VEMICLE SPEED V A
MORE THAN 15 SEC.FOR EACH VEHICLE
|—er| SPEED
____________ L.l
ENGINE 4,000rpm A
SPEED |
3,000ipm - ----- - ===
2,000rpm - ---~-
IDLE VEHICLE STOPPED
(NEUTRAL OR P RANGE)
\ VEHIGLE
DRIVEN
MODE 1-A Vehicle speed table
Engine Vehicle speed (V) Driving range
BP 104 km/h {65 mph} MTX:5th gear, ATX:D range
Z5 85 km/h {53 mph} MTX:2nd gear, ATX:D range
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MODE 1-B (For milienia)
1. Start the engine and warm it up completely.
2. Verify that all electrical loads are off.

3. Verify that the initial ignition timing and the initial idle speed are within the specification.(Refer to Workshop
Manual.)

4. If not as specified, adjust the ignition timing and the idle speed.

5. Verify that terminals TEN and GND of the data link connector are not connected.

6. Carry out idling for 2 minutes.

IDLE-

ENGINE SPEED \

1 -

TIME (MIN.)
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MODE 2

(For EGR, Oxygen sensor, Catalyst, Millenia evaporative and Protege federal specification evaporative check)

1. Start the engine and warm it up completely.
2. Verify that all electrical loads are off.

3. Drive the vehicle at the specified constant speed refer to following figure.

55 MPH

MTX: 5th gear
ATX: D range

10 MIN.AND 18 SEC.
START ENGINE

VEHICLE |
SPEED |
3040 SEC. ' 25 MPH
| [ MTX: 3th gear }
IDLE H ! ! ATX: D range
\ | | |
OMPH |- - ;
—— I ———— l e LY
0 1 2 3 4 5 6 7 8 9 10:11 12 13 14 15 16 17 18 19i 20 TIME(MIN.)
|
i

19 MIN.AND 30 SEC.

MODE 3 (For Protege California specification evaporative check)
1. Start the engine and warm it up completely.

2. Verify that all electrical loads are off.
P

—

Eu !i- SRS _ T

VEHICLE
SPEED RACING ENGINE
ONE TIME 85 MPH
, MTX: 4th gear
IDLE ,“‘ ATX: D range
I
by
0 MPH _\ L}

14 15
! 8MIN. 9 MIN.
AND AND
START ENGINE
ATE 10SEC. 10 SEC.

19 TIME(MIN.)




(2) '96MY vehicles (Except 626/MX-6 FS ATX and B-Series)
¢ Drive mode checks malfunction in the OBD |l system (catalytic converter, evaporative purge system, oxygen sen-
sor, oxygen sensor heater, and EGR system) by carrying out each drive mode.
¢ To complete the OBD [l system inspection, the following drive mode procedure must be observed.
This procedure applies only to 1996 year model vehicles.
e When this procedure is carried out, be sure to drive the vehicle at the lawful speed and pay attention to the other
vehicles. When the SST (NGS) is used to check the vehicle speed while driving, be sure to have another worker

on the passenger seat, or record the data in the tester by using the “PID/DATA MONITOR

AND RECORD" function and check later.

e The ECMs (PCMs) are classified into the following two groups. The drive mode varies with the group.
e When this procedure is carried out, be sure to verify that in which group your vehicle belongs.

Group 1 Group 2
Vehicle | Engine | _ Transaxie/ P i
Transmission | VIN (assumed) | ECM/PCM Part No. | VIN (assumed) | ECM/PCM Part No.
MTX Z524 18 881 Z524 18 BB1A
75 Z526 18 881 Z526 18 881A
JM1 BB14**T0 Z525 18 88t JM1 BB14**TO Z525 18 881A
Protege ATX
300001-320657 2527 18 881 320658 Z527 18 881A
BP MTX BPM2 18 881 BPM2 18 881A
ATX' BPMS3 18 881 BPM3 18 881A
B6 MTX B6GD 18 881A B6GD 18 881B
JM1 EC43**TO JM1 EC43"TO
. MX-3 ATX 500001500301 B6GF 18 881 500302— B6GF 18 881A
K8 MTX/ATX K853 18 881 K853 18 881A
FSB8 18 881C FSB8 18 881D
FS MTX 1YV GE31**T5 8 1YV GE31™*T5
E26/MXE 500001-527871 FSC1 18 881C 527872— FSC1 18 881D
KL MTX 1YV GE22"T5 KLC9 18 881A 1VY GE22™T5 KLCY 18 881B
ATX 500001-527678 KLD1 18 881A 527679 KLD1 18 881B
MX-5 JMT NA353*TO JM1 NA353*TO
Miata BP MT/AT 700001706194 BPS1 18 881A 706195— BPS1 18 881B
JM3 LV52**TO JM3 LV52**TO
MPV JE AT 800001804427 JE96 18 881A 804426— JE96 18 881B
en KL ATX JM1 TA22*°T1 KLGS8 18 881A JM1 TAZ2**TO KLGS 18 881B
millenia
KJ 200001-203599 KJ13 18 881A 203600 KJ13 18 8818
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Group 1

Note

¢ Disconnecting the battery will reset the memory. Do not disconnect the battery during and after this procedure.
e Vehicle speed and engine speed detected by the PCM may differ from that indicated by the speedometer and the
tachometer. Check the vehicle speed and engine speed during driving mode by using the SST (NGS).

e Ifthe OBD i system check is not completed while the drive mode procedure is carried out, the following cause is
guessed.

1. The OBDII system detects the malfunction.
2. The drive mode procedure is not completed correctly.

START —‘

Connect SST (NGS). j

Turn the ignition switch to ON.

Using “ON BOARD SYSTEM READINESS” mode of
generic OBDII function, check OBDI) system check
condition. When check is completed, “ALL TESTS ARE
COMPETE” will be displayed.

%

Is any of following checks completed?
» CATALYTIC CONVERTER NO
*» EVAPORATIVE PURGE SYSTEM*3 —————hurive vehicle by MODE 1. 1
= OXYGEN SENSOR
» EGR SYSTEM*2
YES |
' NO
Is EVAPE)RATIVE PURGE SYSTEM *3 check com- _ ‘ Drive vehicle by MODE 4,
pleted? *1 ’
YES l
NO
) ls EGR SYSTEM *2 check completed? }—
YES
\ 4 NO
’ s OXYGEN SENSOR HETER check completed? _} —
Drive vehicle by MODE 2 *2 or MODE 3
YES *4.
NO
Is OXYGEN SENSOR check completed? _i
YES
NO
Ij CATALYST check completed? _1— -
y
YES l I—Brive vehicle by MODE 3. I —
| END

"1 Verify that all of the following condition are satisfied:

» Engine coolant temperature is 0-35 °C {32-95 °F}.

- * Intake air temperature is 10-60 °C {50~140 °F}.

* Barometric pressure is 72.0 kPa [540 mmHg, 21.3 inHg] or higher.

« Fuel gauge needle points within 15-85%.

If any of these conditions is not satisfied, you can perform Drive Mode 3. Therefore, you must go to the following steps first.
*2 Except MPV
“3 Protege and MPV only
4 MPV only
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Group 2

Note

¢ Disconnecting the battery will reset the memory. Do not disconnect the battery during and after this procedure.
» Vehicle speed and engine speed detected by the PCM may differ from that indicated by the speedometer and the
tachometer. Check the vehicle speed and engine speed during driving mode by using the SST (NGS).

e Ifthe OBD Il system check is not completed while the drive mode procedure is carried out, the following cause is
guessed.

1. The OBDII system detects the malfunction.
2. The drive mode procedure is not completed correctly.

’ START

l Connect SST (NGS). ’

Turn the ignition switch to ON. 4———{ Turn the ignition switch to OFF.

4

Using “ON BOARD SYSTEM READINESS” mode of
generic OBDII function, check OBDII system check
condition. When check is completed, “ALL TESTS ARE
COMPETE" will be displayed.

Is any of following checks completed?

o CATALYTIC CONVERTER NO
s EVAPORATIVE PURGE SYSTEM*3 R Drive vehicle by MODE 1.
« OXYGEN SENSOR '

» EGR SYSTEM™2

YES [«
y o
. N
Is EVAPE)HATIVE PURGE SYSTEM *3 check com- _ Drive vehicle by MODE 4.
pleted? *1 -
YES
NO
s EGR SYSTEM *2 check completed?
YES
y NO
Is OXYGEN SENSOR HETER check completed? ‘;V
YES Drive vehicle by MODE 2 *2 or MODE 3.
L NO 4
Y
L Is OXYGEN SENSOR check completed? “’f
YES
: NO
l Is CATALYST check completed? %— : —-
YES l '1 Drive vehicle by MODE 3.
l END

*1  Verify that all of the following condition are satisfied:
» Engine coolant temperature is 0~35 °C {32-95 °F),
s intake air temperature is 10-60 °C {50-14Q °F}.
» Barometric pressure is 72.0 kPa [540 mmHg, 21.3 inHg] or higher.
* Fuel gauge needle points within 15—85%.
I any of these conditions is not satisfied, you can perform Drive Mode 3. Therefore, you must go to the foliowing steps first.
*2 Except MPV
*3 Protege and MPV only
*4 MPV only
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MODE 1
® In mode 1, drive mode varies with vehicle model and engine type. Select proper mode from the table below.

Drive mode selection tabie

Group 1
Vehicle Engine Driving mode Page
Z5 1-A 18
Protege
- BP 1-A 18
B6 1-A 18
MX-3
K8 1-A 18
FS (MTX) 1-B 19
626/MX-6
KL 1-A 18
MX-5 Miata BP 1--A 18
MPV JE 1-A 18
KL 1-A 18
millenia
Kd 1-A 18
Group 2
Vehicle Engine Driving mode Page
Z5 1-C 21
Protege
BP 1-C 21
B6 1-C 21
MX-3
K8 1-C 21
FS (MTX) Not required -
626/MX-6
KL 1-C 21
MX-5 Miata BP 1-C 21
MPV JE 1-C 21
o KL 1-C 21
millenia
KJ 1-C 21
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MODE 1-A

1.
2.
3.

»

® ~

Start the engine and warm it up completely.

Verify that all electrical loads are off.

Verify that the initial ignition timing and the initial idle speed are within the specification.(Refer to Workshop
Manual.)

If not as specified, adjust the ignition timing and the idie speed.

Verify that terminals TEN and GND of the data link connector are not connected.

Carry out no-load racing at the specified engine speed for each model. Race the engine for more than 15 seconds
at each time. Refer to the following engine speed and vehicle speed table for engine speed and vehicle speed.
Start the vehicle and drive it at constant speed (V) for more than 15 seconds.

. Stop the vehicle and idle the engine for more the 20 seconds with the electric cooling fan (if equipped) stopped.

MORE THAN
15 SEC.

VEHICLE SPEEDV

N12 e N,

NGV
MORE THAN 15 SEC.
FOR EACH
N2

ENGIME SPEED
VEHICLE SPEED

MORE THAN
20 SEC:

——

'VEHICLE STOPPED
(NEUTRAL OR P

VEHICLE

RANGE)

DRIVEN

“1 With electric cooling (if equiped) stopped

MODE 1-A Engine speed and vehicle speed table

. . v .
Vehicle Engine N1 (rpm) N2 (rpm) N3 (rpm) N4 (rpm) (km/h {mph}) Driving range
. MTX:2nd gear
Z5 1,800-2,200 2,800-3,200 3,800—4,200 Not required | 82-88 {51-55} ATX:2 range
Protege 100-104 | MTX:5th gear
BP 1,800-2,200 3,800-4,200 Not required Not required (62-65) ATX:D range
MX-3 B6 1,800-2,200 3,800-4,200 Not required Not required Not required -
K8 1,800-2,200 3,300-3,700 4,300-4,700 5,300-5,700 Not required -
1,750 2,000 2,250 3,000
626/MX-6™1 KL 3,500(N5) 4,000(N6) 4,250(N7) 4,500(N8) Not required —
4,750(N9) 5,000(N10) 5,250(N11) 5,500(N12)
. . . Any gear/
MX-5 Miata BP 1,800-2,200 3,300-3,700 Not required Not required | 94-99 {58-62) range
MPV JE 2,000-3,000 4,000-5,000 Not required Not required Not required -
KL 1,300-1,700 2,200-2,600 3,200-3,600 4,100-4,500 Not required -
millenia . . 100-104 Any gear/
KJ 1,600-2,000 3,000-3,400 | 3,8004,000"2 | Not required {62-65) range

"1: 626/MX-6 has no-load racing at the specified engine speed form N1 to N12.

*2: Possible to substitute driving at constant speed 92-98 km/h {5761 mph}
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MODE 1-B

W

Noo bk

11.
12.

13.

Start the engine and warm it up completely.

Verify that all electrical loads are off.

Verify that the initial ignition timing and the initial idle speed are within the specification.(Refer to Workshop
Manual.)

If not as specified, adjust the ignition timing and the idle speed.

Verify that terminals TEN and GND of the data link connector are not connected.

Leave the vehicle to cool the engine (coolant temperature is below 60 °C {140 °F})

Start the engine. When ambient temperature is 20-30 °C{68-86 °F}, let the engine idle for 70 seconds. When
ambient temperature is 15-20 °C{59-68 °F}, let the engine idle for 90 seconds.

Start the vehicle and accelerate to 48 km/h{30 mph} in approximately 10 seconds, While accelerating, upshift from
1st gear to 2nd gear at 24 km/h{15 mph}, and from 2nd gear to 3rd gear at 40 km/h {25 mph}.

Drive the vehicle at the constant speed to 48 km/h {30 mph] for 15 seconds,

Increase the vehicle speed to 72 km/h {45 mph} in approximately 10 seconds. While accelerating, upshift from
3rd gear to 4th gear at 64 km/h {40 mph}.

Drive the vehicle at the constant speed of 72 km/h {45 mph} for 15 seconds.

Further increase the vehicle speed to 97 km/h {60 mph} in approximately 15 seconds.

While accelerating, upshift from 4th gear to 5th gear at 81 km/h {50 mph}.

Drive the vehicle at the constant speed of 97 km/h {60 mph} for 20 seconds.

*: Refer to to above STEP 7

20 sec.
B9-105
(55-65) —— —=—— - —— - ——se——— - SHIFT SCHEDULE
15 sec
% o—e| [ b~ =4~ 81Kkm/N (50 mph) (4 th — 5 th)
=
g
65 kmvh (40 mph) (3 rd — 4 th)
40 km/h (25 mph) (2 nd -~ 3 rd)
i
Y
o T *sec. A _ 24 km/h (15 mph) (1 st — 2 nd)
)
% ‘I'-* 10 sec
=
L
s I B s ey s B
o 1 2 3 TIME

(mir.)
IGNITION
SWITCH QFF smamjite

COLD START
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MODE 1-C

1. Start the engine and warm it up completely.

2. Verity that all electrical loads are off.

3. Verify that the initial ignition timing and the initial
Manual).

4. If not as specified, adjust the ignition timing and idle speed.

5. Verify that terminals TEN and GND of the data link connector are not connected.

6. Carry out no-load racing at the specified speed for each model. Race the engine for more than 15 seconds at each
time. Refer to the following engine speed table for engine speed. _

7. ldle the engine for more than 20 seconds with the electric cooling fan (if equipped) stopped.

idle speed are within the specification. (Refer to Workshop

MORE THAN 15 SEC.
FOR EACH

ENGINE SPEED

MORE THAN 20 SEC *

VEHICLE STOPPED
(NEUTRAL OR P
RANGE)

IDLE

“: With electric cooling (if equiped) stopped

MODE 1-C Engine speed

Vehicle | Engine | N1 (rpm) N2 (rpm) N3 (rpm) N4(rpm) | N5 (rpm) | N6 (rpm)
z5 1,800-2,200 | 2,800-3,200 | 3,800—4,200 Not required
Protege BP 1,800-2,200 | 3,800—4,200 Not required
B6 1,800-2,200 3,800-4,200 Not required
Mx-3 K8 1,800-2,200 | 3,300-3,700 | 4,300-4,700 | 5,300-5,700 Not required
soEMxe | KL 1,750 2,000 2,250 3,000 3,500 4,000
4,750(N7) 4,500(N8) 4,750(N9) 5,000(N10) 5,250(N11) 5,500(N12)
MX-5 Miata | BP 1,8002,200 | 3,300-3,700 Not required
MPV JE 2,000-3,000 | 4,000-5,000 Not required
o KL 1,300~1,700 | 2,200-2,600 | 3,200-3,600 | 4.100-4,500 Not required
milenia KJ 1.600-2,000 | 3,000-3,400 | 3,800—4,00072 Not required

*1: 626/MX-6 has no-load racing at the specified engine speed from Ny to N4 2.
*2: Possible to substitute driving at constant speed 92-98 km/h {57—61 mph}
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MODE 2 (For EGR and Oxygen sensor heater check : Except MPV)

in mode 2, vehicle speed and driving range (gear position) vary with vehicle model and engine type. Refer to the table
below to select the proper driving condition.

1, Start the engine and warm it up completely.

2. Verify that all electrical loads are off.

3. Increase the vehicle speed to V (Refer to table below) in four minutes without radical acceleration.

4. Starting from four minutes after start, drive the vehicle at the constant speed (V) for one minute.

Note
| | » Driving mode before the constant speed
' driving is not specified.
VEHICLE SPEEDV — [~

VEHICLE SPEED

IGNITION SWITCH
OFF .

START

Mode 2 vehicle speed and driving range table

: . Vehicle speed V L
Vehicle . Engine (km/h {mph}) Driving range
Z5 84-93 {52-58}
Portege
BP
MX-3 B6 86-101 {5363} MTX: 5th gear
i K8 ATX: D range
FS (MTX) 84-93 {52-58}
626/MX-6
KL 86-101 {53-63}
. MT: 5th gear
MX-5 Miata BP 86-91 {63-57} AT: D range
i KL
milienia K] 84-93 {52-58} D range
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MODE 3 (For Oxygen sensor, Catal
In mode 3, vehicle speed and drivin
Refer to the table below to select the proper

g range (

1. Start the engine and warm it up completely.

2. Verify that all electrical loads are off.
3. Drive the vehicle at the constant speed (

yst and MPV oxygen sensor heater check)
gear position) vary with vehicle model and engine type.
driving condition.

V4) and increase the vehicle speed gradually (a quarter throttle opening)

in 7 minutes between T, and T, (Decreasing the vehicle speed and idling the engine are not included.)

4. Drive the vehicle at the constant speed (Vo)

for 20 seconds after T,.

VEHICLE SPEED

VEHICLE SPEED V,

Note

* Driving mode before the constant speed
driving is not specified.

| VEHICLE
' SPEED V,

ENGINE START

TIME

Mode 3 vehicle speed and driving range table

Vehicle | Engine (""ri:') (""';f‘ y| V1 (kmih {mph}) | Drivingrange | V, (kmh {mph}) | Driving range
Prot Z5 5.8
rotege MTX:3rd or 4th
BP - MTX:3
185 | 21-58 {13-36} gear 3048 (1930} ATTx-Dr d gear
B6 5.5 ATX:D range - range
MX-3 '
K8
(I\:I:'?X) 7 18 38-53 {2333} MTX:3rd gear 41-50 {25-31} MTX:3rd gear
KL MTX:3rd or 4th
- 17=22 MTX:3rd gea
626/MX-6 (MTX) 20 gear 28-35 {(17=22} rd gear
( A’_(r';() 21-58{13-36} | ATX:D range 3043 {18-27} | ATX:D range
&M 55 MT:3rd gear MT:3rd gear
MX-5Miata BP a5 ATD range 4148 {25-30} AT:D rage
MPV JE AT:D range 31-48 {19-30} | AT:D range
KL 33-58 {20-36
millenia 0 t I ATX:D range 3648 {22-30} | ATX:D range
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MODE 4 (For Protege and MPV evaporative purge system [L.eak monitor] check)
1. Verify that all following conditions are satisfied.
e Engine coolant temperature is 0-35 °C {32-95 °F}.
s Intake air temperature is 10-60 °C {50-140 °F}.
e Barometric pressure is 72.0 kPa {540 mmHg, 21.3 inHg} or higher.
e Fuel gauge needle peints within 15-85%.
2. Start the engine and race it at 3,500 rpm for 200 seconds to warm it up completely.
3. Within 240 seconds after engine start, start the vehicle and accelerate to 65-96 km/h {40-60 mph} in approximately
20 seconds.

4. Drive the vehicle at the constant speed of 65-96 km/h {40-60 mph} till 360 seconds after engine start.

240 sec. —e

20 sec. Vehicle speed
65-96 km/h
(40—60 mph) 360 sec. 4>‘
200 sec. :
1 i
8 Engine speed 3,500 rpm (Neutral or P range) : : o
E 1 ! w
& 1 ! &
z : : 4
g : |
ul ! ! i
1 1 >
1 1
1 1
1 I
A s n i & i L L L 1 I i i 4 i
T T T T T T T T T T ) T T T 1 ) T L) T
0 20 40 60 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 TIME
IGNITION (sec.)
SWITCH )
OFF ?

COLD START
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(3) '97MY vehicles (Except 626/MX-6 FS ATX and B-Series)

Note

¢ Disconnecting the battery will reset the memory. Do not disconnect the battery during and after this procedure,
* Vehicle speed and engine speed detected by the PCM may differ from that indicated by the speedometer and the
tachometer. Check the vehicle speed and engine speed during driving mode by using the SST (NGS).

o [f the OBD-II system check is not completed while the drive mode procedure is carried out, the following cause is
guessed.

1. The OBD-II éystem detects the malfunction.
2. The drive mode procedure is not completed correctly.

L START —‘

Connect SST (NGS). !

Turn the ignition switch to ON. ld‘{ Turn the ignition switch to OFF. j

A

Using “ON BOARD SYSTEM READINESS" mode of
generic OBDII function, check OBDII system check
condition. When check is completed, “ALL TESTS ARE
COMPETE" will be displayed.

I

Completed Not Completed
Using the specific PID Monitor function, select
“RFCFLAG" and press START. Does the RFCFLAG sta- NO
tus indicate YES? ——————| Drive vehicle by MODE 1. ]
YES [«
v NO
Is EVAPORATIVE PURGE SYSTEM *3 check com- L Drive vahicle by MODE 4.
pleted? *1 "
YES [
NO
Is EGR SYSTEM "2 check completed? }—_.‘ Drive vehicle by MODE 2. l—¥
YES |
v NO
ls OXYGEN SENSOR HETER check completed? }—
YES J
' NO
Is OXYGEN SENSOR chack completed? { >
YES
NO
{ Is CATALYST check completed? | IL .

YES l Drive vehicle by MODE 3. }——-
—-| END

"1 Verify that all of the following condition are satisfied:

* Engine coolant temperature is 0-35 °C {32-95 °F}.

¢ Intake air temperature is 10-60 °C {50140 °F).

= Barometric pressure is 72.0 kPa [540 mmHg, 21.3 inHg] or higher.

» Fuel gauge needle points within 15-85%.

If any of these conditions is not satisfied, you can perform Drive Mode 3. Theretore, you must go to the following steps first.
*2 Except MPV
*3 Protege, millenia and MPV only
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MODE 1
1. Start the engine and warm it up completely.

2. Verify that all electrical loads (head light, blower motor and rear window defroster) and A/C loads are off.
3. Verify that the initial ignition timing and the initial idle speed are within the specification.

Refer to Workshop Manual).
Is not as specified, adjust the ignition timing and idie speed.

No ok

Verify that terminals TEN and GND of the data link connector are not connected.
Carry out no-load racing at the specified speed. Race the engine for more than 15 seconds at each time.
Idie the engine for more than 20 seconds with the electric cooling fan (if equipped) stopped.

N1O mm — — - —— - — - —-
N9 mPm o
2 MORE THAN 15 SEC.
B ' FOR EACH
v
E N2 mm o -
g
w N1 pm -—
VEHICLE STOPPED MORE THEN 20 SEC.
(N or P position)
IDLE —
*With electric cooling fan (if equiped) stopped.
MODE 1 Engine speed table
Vehicle | Engine | N1 (rpm) N2 (rpm) N3(rpm) | N4(pm) | N5 (rpm) | N6 (rpm)
Z5 2,300-2,700 3,800-4,200 Not required
Protege ;
BP 1,800-2,200 3,800-4,200 Not required
FS Not required
626/MX-6*1 KL 1,750 2,000 2,250 3,000 3,500 4,000
4,250(N7) 4 500(N8) 4,750(N9) 5,000(N10) Not required
MX-5 Miata BP 1,800-2,200 3,300-3,700 Not required
MPV JE 2,000-3,000 4,000-5,000 Not required .
ileni KL 1,300-1,700 2,200-2,600 3,200--3,600 4,100-4,500 \ Not required
millenia
KJ 1,600-2,000 3,000-3,400 | 3,800-4,000"2 Not required

*1; 626/MX-6 has no-load racing at the specified engine speed form Ny to Nqg.
*2: Possible to substitute driving at constant speed 92-98 km/h {57-61 mph}
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MODE 2 (For EGR system check)

1. Start the engine and warm it up completely.
2. Verify that all electrical loads (head light, biower motor and rear window defroster) and A/C load are off.

Note
e Driving mode before the constant speed driving is not specified.

3. Drive the vehicle at the constant speed (V: Refer to table below) for one minute.

4 1 min.
——f—
Vehicle speed V MPH _ | |
(MT=5th, AT=D) . '
| I
0 v :
L M "
[F9} ' .
& Sk
- AL
o . o
& fo |
== . ' ' |.
: | I 1
N |
4 ' : 1
IDLE A
.
IGNITION TIME
SWITCH OFF ——T (min.)
START
Mode 2 vehicle speed and driving range table
- . Vehicle speed V
Dri
Vehicle Engine (km/h {mph}) riving range
Z5 84-93 {52-58}
Protege
BP 81-96 {5060}
MTX: 5th gear
FS (MTX) 84-93 {52-58) ATX: D range
626/MX-6 KL (MTX) 79-95 {49-59}
KL (ATX) 76-98 {47-61}
. MT: 5th gear
MX-5 Miata BP 84-89 {52-56) AT: D range
KL 79-91 (49-57}
millenia D range
KJ 83-94 (51-59)
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MODE 3 (For Oxygen sensor heater, Oxygen sensor and Catalyst check)
1. Start the engine and warm it up completely.

2. Verify that all electrical loads (head light, blower motor and rear window defroster) and A/C load are off.

3. Drive the vehicle at the constant speed (V1: Refer to table below) for one minute after the above five minutes from

engine start.
4. Drive the vehicle at the constant speed (V2:Refer to table below) for three minutes (T3).

Note

» Driving mode before the constant speed driving is not specified.

SPEED (MPH)

Vehicle speed V1 —= l-—‘-

i

T

| T2

T3

START ENGINE

TIME

Mode 3 vehicle speed and driving range table

Driving range

Driving range

- T T
Vehicle | Engine ] 2 1 v, (km/h {mph V, (km/h {mph
Z5 5 1 above80 {50} 41h or 6596 {4060} 5th D range
Protege D range
BP 5 1 above65 {40} 5th 48-80 {30-50} 4th D range
FS 4th or
(MTX) b 1 abovet5 {40} 5th — 65~96 {40-60} 5th -
KL
626/MX-6 (MTX) 5 1 above65 {40} 5th - 67-100 {42-62} 5th -
KL 5 1 above65 {40} - D 73—104 {45-65 - D
(ATX) { range — { } range
MX-5Miata BP 5 1 above65 {40} 5th D range 56-88 {35-55)} 5th D range
MPV JE 5 1 above65 {40} - D range | 68-84 {42.5-52.5} - D range
o KL 5 1 above65 {40} - 65-96 {40-60}
millenia — D range - D range
KJ 5 1 aboveg5 {40} - 65—88 {4055}
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MODE 4 (For Evaporative purge system [Leak monitor} check)

1. Verify that all following conditions are satisfied.

® Engine coolant temperature is 0-35 °C {32-95 °F}.

* Intake air temperature is 10~60 °C {50—140 °F}.

® Barometric pressure is 72.0 kPa {540 mmHg, 21.3 inHg} or higher.

e Fuel gauge needie points within 15-85%.

Start the engine and race it at 3,500 rpm for 200 seconds to warm it up completely.

. Within 240 seconds after engine start, start the vehicle and accelerate to 65—-96 km/h {40-60 MPH} in approxi-
mately 20 seconds.

4. Drive the vehicle at the constant speed of 65-96 km/h {40-60 MPH} till 360 seconds after engine start.

w P

240 sec. —e|

20 sec. Vehicle speed
65-96 km/h
(40-60 mph) 360 sec, _.‘
200 sec. —w !
2 Engine speed 3,500 rpm (Neutral or P range) : : o
w | I :
5 | | |2
2 : | [
2 | e
w L | | :
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 TIME
IGNITION e
SWITCH
OFF ?
COLD START
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(7) '97MY B-Series

Preparation

1. Theinletair temperature (or ambient air temperature) for all vehicle applications must be between 4-38 °C {40100
°F} to initiate the OBD-Il Drive cycle. Check the IAT PID on the scan tool.

2. Warm the vehicle up to at least an engine coolant temperature of 54 °C {130 °F).

3. Attach a scan tool (if available) and access the On-Board Readiness Menu. The scan tool will send out a three-
pulse beep when all the monitors have completed and the code P1000 is erased.

Drive Mode

Start the engine and drive the vehicle:

1. Drive in stop-and-go traffic for 20 minutes with at least 4 idle periods.

2. Drive on expressway or highway for 10 to 15 minutes. Access and monitor the IAT PID on the scan tool during the
entire highway drive. Heavy accelerations, sudden decelerations or wide open throttles are not recommended on
.any vehicle.

3. Access the On-Board Readiness Menu on the scan tool to check monitor completion status.

4. Rerun Continuous Memory Self-Test to check code P1000 status.

Comprehensive Component Monitor Repair Verification Drive Mode

1. Refer to and complete the Preparation before initiating the following repair verification steps.

2. Startthe engine and go through the entire OBD-II Drive Cycle until the Comprehensive Component Monitor shows
the completion status by clearing the code P1000 on the scan tool.

3. With the ignition key ON (vehicle at idle or engine off), check for Retrieve/Clear Continuous DTCs.

EGR Monitor Repair Verification Drive Mode
1. Refer to and the Preparation before initiating the following repair verification steps.
2. Start the engine and drive the vehicle for 6 minutes.
a. Drive in stop-and-go traffic for 5 minutes with at least two idle periods.
b. Accelerate to 72 km/h {45 mph}. Maintain speed for 1 minute.
3. With the ignition key ON (vehicle at idle or engine off), check for Retrieve/Clear Continuous DTCs.

Catalyst Monitor Repair Verification Drive Mode
1. Refer to and complete the Preparation before initiating the following repair verification steps.
2. Start the engine and drive the vehicle for 25 minutes.
a. Drive in stop-and-go traffic for 20 minutes, include six different constant speeds between 40-72 km/h {25-45
mph}.
b. Drive on expressway or highway for an additional 5 minutes.
3. With the ignition key ON (vehicle at idle or engine off), check for Retrieve/Clear Continuous DTCs.

Fuel Monitor, Oxygen Sensor Monitor or Oxygen Sensor Heater Monitor Repair Verification Drive Mode
1. Refer to and complete the Preparation before initiating the following repair verification steps.
2. Start the engine and drive the vehicle for 7 minutes.
a. Drive in stop-and-go traffic for 6 minutes, include one idle.
b. Accelerate to 72 km/h {45 mph}. Maintain speed for 1 minute.
3. With the ignition key ON (vehicle at idle or engine off), check for Retrieve/Clear Continuous DTCs.

Misfire Monitor Repair Verification Drive Mode

1. Start the engine and drive the vehicle to a location where speeds can reach 88—105 km/h {55-65mph} and coast
down to 56 km/h {35 mph} without traffic interference.

2. Perform following drive procedure three consecutive times.
a. Accelerate on highway to 97 km/h {60 mph}. Maintain speed for 30 seconds.
b. Coast down with foot off the accelerator pedal from 97 km/h {60 mph}

3. With the ignition key ON (vehicle at idle or engine off), check for Retrieve/Clear Continuous DTCs.
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2.3 Sending freeze frame data (Mode 02)

This mode stores the vehicle and engine conditions (vehicle speed, engine coolant temperature, etc.) in the PCM
memory when an emissions-related problem has occurred, and allows for the retrieval of the stored data with a scan
tool when necessary.
The data that is memorized when a problem has occurred is called Freeze Frame Data (FFD).
FFD is recorded differently depending on whether it comes from the EEC system or another system. In the EEC sys-
tem, FFD will be recorded whenever there is a problem with the system or one of its components (including detection
of a pending code). In other systems, it will happen whenever a DTC is stored (the MIL flashes or is illuminated).
There is also an FFD priority ranking. Data from Fuel Metering System and Misfire malfunctions have a high priority,
others have a low priority. If two separate problems occur, data at the time the first problem occurred is memorized.
If a fuel system or misfire occurs, that data will replace the old data, unless the previous data was fuel system- or mis-

fire-related.
Below is a chart and example showing data prioritization.

Data Prioritization

Priority Monitor ltem
High Fuel Metering System Monitor
Misfire Monitor
Catalyst Efficiency Monitor
Evaporative System Monitor
L Oxygen Sensor Monitar
ow .
Oxygen sensor heater monitor
EGR system monitor
CCM
[Problem] [Data]
Oxygen sensorfailed. ................. FFD at the time when the oxygen sensor failed is memorized.
EGR system failed. .......... . ...... .. Data unchanged.
Misfire oceurred. ....... ... ... ... ... FFD at the time when misfire occurred replaces the previous data.
Fuel system failed. ................... Data unchanged.

In FFD, the following data is also stored in the PCM memory.

Monitor item

Fuel system loop status (LH)

Full names Unit

- Diagnostic trouble code (DTC) -
SHRTFT1 Short fuel trim/Short fuel trim (RH) %
SHRTFT2 Short fuel trim (LH) %
LONGFT1 Long fuel trim/Long fuel trim (RH) %
LONGFT2 Long fuel trim (LH) %
RPM Engine speed rpm
LOAD Engine load calculated value %
ECT Engine coolant temperature °C, °F
V&S Vehicle speed sensor km/h, MPH
FUELSYSH Fuel system loop status/Fuel system loop status (RH) Open: NON-F/B, Close: F/B
FUELSYS2

Open: NON-F/B, Close: F/B

As for short fuel trim and long fuel trim, refer to section 3.5, Fuel system monitor.
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2.4 Sending emission-related malfunction code (Mode 03)
When emission—related systems or components have failed (MIL flashed or illuminated), this mode memorizes the

DTC of the failed part in the PCM memory, and allows for the retrieval of the memorized data by using the scan tool
when necessary.

The DTCs are indicated in five digits. Each digit indicates the following.

X X XX

L

The fourth and fifth digits specify the area involved.

Third digit of powertrain DTC indicates subgroup (For P Code only)

1:Fuel/Air Metering 5:ldie/Vehicle Speed/Auxiliary inputs
2:Fusl/Air Metering 6:Computer/Auxiliary outputs
3:igntition System/Misfire 7:Transmission

4:Auxiliary Emission Controls 8:Transmission

— First Number indicates who was respo-nsible for DTC definition
0:SAE ]
1:Manufacturer

—— Preiix letter of DTC indicates DTC function
' P: Powertrain

B: Body

C: Chassis

Example:P1402
P=Powertrain DTC
1=Manufacturer-defined DTC
4=Auxiliary Emission Controls Subgroup concern
02=EGR valve position sensor open or short
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As for continuously monitored systems, some of the DTCs are stored in the memory when the problem is detected
in one drive cycle, and others are stored when the problem is detected in two consecutive drive cycles.
At the same time the DTC is stored in the memory, the MIL flashes or illuminates.

When no problems are detected between three and four consecutive drive cycles after the DTC is stored, the PCM
turns the MIL off when next engine starting.

With intermittent systems, the DTCs stored and the MIL illuminates and the MIL turns off differs according to model
year and vehicle type. The two categories of vehicles are show below:

Type Model Year Vehicle Type
95 MY Protege, Millenia
Type T ‘96 MY Group-1 Protege, MX-3, 626/MX-6 (Except FS ATX), MX-5 Miata, MPV, Millenia
'96 MY Group-2 Protege, MX-3, 626/MX-6 (Except FS ATX), MX-5 Miata, MPV, Millenia
Type 2 |'97 MY Protege, 626/MX-6 (Except FS ATX), MX-5 Miata, MPV, Millenia
96, '97 MY 626/MX-6 FS ATX
Type 3 ‘95, '96, '97 MY B-Series

For Type-1 vehicles, the DTCs are stored and the MIL is illuminated when a problem is detected over two consecutive
trip cycles, except for the oxygen sensor heater monitor, which is detected over two consecutive drive cycles. Also,
the MIL is turned off if the engine is started after no problems are detected between three and four consecutive trip
cycles after the DTC was stored. A trip cycle is completed when all emissions-related system RFCs have completed
one diagnosis each.

in Type-2 vehicles, the DTCs are stored and the MIL is illuminated when the problem is detected in two consecutive
drive cycles, and the MIL is turned off when next engine starting after no problems are detected between three and
four consecutive drive cycles after the DTC is stored.

In Type-3 vehicles, the DTCs are stored and the MIL is illuminated when the problem is detected in 2—6 consecutive

drive cycles or two trip cycles, and the MIL is turned off when no problems are detected in three consecutive drive
cycles or trip cycles after the DTC is stored.

When next engine starting after no problems are detected in 41 consecutive warm-up cycles* afterthe DTC is detected
and the MIL is off, the PCM deletes the DTC.

* Vehicle operation by which the engine coolant temperature is raised at least 22°C {40 °F} and to exceed 71°C {160
°F} after the engine is started.

The information of DTC and MIL are as following table.
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95MY and 96MY Group1 (Except 626/MX-6 FS ATX and B-Series)

Number of Separate
Consecutive Drive Cycles or

Number and Type of Drive
Cycles or Trip Cycles with No

Number of Warm-ups to
Erase DTC after MIL is

Maltfunction to Turn MIL OFF R
M . g
ONITOR Trip Cycles to Light MIL and | (Turn MIL OFF when starting whi:“;g:;‘::é;’:: :f? :;-(:he
Store DTC engine after the below Drive below Warm-ups)
Cycles or Trip Cycles) P
Catalyst Efficiency . 2 Trip Cycles 3 or 4 Trip Cycles 41
Misfire (Damage the . 3 or 4 Drive Cycles
catalytic converter) 1 Drive Cycle (Similar Conditions) 41
Misfire .
(Affect emission 2 Drive Cycles 3 So.r Aflgrrge %)‘(t(.:les) 41
performance) (Simi ondition
Evaporative System 2 Trip Cycles 3 or 4 Trip Cycles 41
. 3 or 4 Drive Cycles
Fuel System 2 Drive Cycles (Similar Condition) 41
Oxygen Sensor 2 Trip Cycles 3 or 4 Trip Cycles 41
Oxygen Sensor . .
Heater 2 Drive Cycles 3 or 4 Trip Cycles 41
Exhaust Gas . .
} 41
Recirculation 2 Trip Cycles 3 or 4 Trip Cycles
Comprehensive ) .
Component 1 or 2 Drive Cycles 3 or 4 Drive Cycles 41

Similar conditions are defined as vehicle operation to reach the following conditions simuitaneously:
» Engine speed within 375 rpm
e Engine load within 10%

* Engine warm-up state (cold [engine coolant temperature below 71°C {160°F}] or warmed-up)
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96MY Group2 and 97MY (Except 626/MX-6 FS ATX and B-Series)

MONITOR

Number of
malfunctions
on Separate
Drive Cycles to

Number of
Separate
Consecutive
Drive Cycles to

Number and
Type of Drive
Cycles with No
Malfunction to

Number and Type
of Drive Cycles
with No
Malfunction to Turn
MIL OFF (Turn MIL

Number of
Warm-ups to Erase
DTC after MIL is
Extinguished
(Erase DTC when

Sg:_ge;rg:]iln 9 Light MIL and Ergizligr:]c:ing OFF when starting starting engine
97MY) y Store DTC 97MY) y engine after the after the below
below Drive Cycles) Warm-ups)
Catalyst Efficiency - 2 - 3or4 41
Misfire
3or4d
(Damage the — 1 - - o 41
catalytic converter) (Similar Conditions)
Misfire _
(Affect emission 1 2 o (%'_’t‘_"'"ar Sl %’4 i 41
performance) onditions) (Similar Condition)
Evaporative System - 2 — 3or4 41
1 (Similar 3or4d
Fuel System ! 2 Conditions) (Similar Condition) 41
Oxygen Sensor -~ 2 - Jor4 41
Oxygen Sensor
Heater 1 2 1 3or4 41
Exhaust Gas
Recirculation B 2 - 3or4 a1
Comprehensive
Component 1 1or2 1 3ord 41

Similar conditions are defined as vehicle operation to reach the following conditions simultaneously:
» Engine speed within 375 rpm
* Engine load within 10%

= Engine warm-up state (cold [engine coolant temperature below 71°C {160°F}] or warmed-up)
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626/MX-6 FS ATX

Number of Number of Numb‘." and Type Number and Type Number of
. Separate of Drive Cycles -
malfunctions on Consecutive with No of Drive Cycles Warm-ups to
MONITOR Separate Drive . A with No Erase DTC after
Drive Cycles to Malfunction to . .
Cycles to Set Light MIL and Erase Pending Malfunction to MIL is
P i . .
ending DTC Store DTC DTC Turn MIL OFF Extinguished
Catalyst Efficiency 1 2 1 3 40
Misfire .
(Damage the - 1 _ 3 (Simitar 40
catalytic converter) Conditions)
Misfire .
(Affect emission 1 2 1 3 (Slmllar 40
performance) Condition)
3 (Similar
Fuel System 2
e 1 ! Condition) 40
Oxygen Sensor 1 2 1 3 40
Oxygen Sensor
Heater 1 2 1 3 40
Exhaust Gas
Recirculation 1 2 1 3 40
Comprehensive
Component ! 2 ! 3 40
Similar conditions are defined as vehicle operation to reach the following conditions simultaneously:
» Engine speed within 375 rpm
¢ Engine load within 10%
* Engine warm-up state (cold [engine coolant temperature below 54°C {129°F}] or warmed-up)
B-Series
Number of Number and Type Number and
Number of . - Number of
malfuncions on | | g Cromentn | oecortny | Warmupsto
MONITOR Separate Drive - pLy \ y rnp Erase DTC after
Drive Cycles to | No Malfunction to Cycles with No .
Cycles to Set . - . MIL is
Pending DTC Light MIL and Erase Pending Malfunction to Extinguished
9 Store DTC pTC Turn MIL OFF 9
- ] 3 OBD-ll Drive
Catalyst Efficiency 1 3 1 Drive Cycle Cycles 40
Misfire (Damage 3 Drive Cycies
the catalytic - 1 - (Similar 40
converter) Conditions)
Misfire ]
(Affect emission 1 2 1 Drive Cycle . S?m[?l:v%(o:r{g:teign) 40
performance) : (Similar
1 3 Drive Cycles
Fuel System 1 2 ! (Similar Condition) 40
Oxygen Sensor 1 2 1 Trip Cycle 3 Trip Cycles 40
Oxygen Sensor A .
Heater 1 2 1 Trip Cycle 3 Trip Cycles 40
Exhaust Gas ) ]
4
Recireulation 1 2 1 Trip Cycle 3 Trip Cycles 0
Comprehensive 1 2 1 Drive Cycle 3 Drive Cycles 40
Component

Similar conditions are defined as vehicle operation to reach the following conditions simuttaneously:
» Engine speed within 375 rpm
e Engine load within 10%

* Engine warm-up state (cold {engine coolant temperature below 54°C {129°F}] or warmed-up)
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The DTCs which apply to Mazda vehicles are as listed below.
The list below includes DTCs not included in Mode 03. MIL will not be illuminated when these DTCs are detected.
These codes are unique to Mazda, established to improve serviceability, and checked by the NGS specific mode only.

For some vehicle models, some of the DTCs are not used. As for vehicle models and their applicable DTCs, refer to
the workshop manuals concerned.

DIAGNOSTIC TROUBLE CODES TABLE
(95MY AND 96MY GROUP 1 [EXCEPT 626/MX-6 FS ATX AND B-SERIES])

DTC No. _ Condition MIL DC/TC Monitor item
P0100 | Mass or volume airflow circuit malfunction lluminate 1DC CCM
P0105 :\illoa:‘lmfold absolute pressure/Barometric pressure circuit malfunc- lluminate 1DC CCM
PO110 | Intake air temperature circuit malfunction llluminate 1DC CCM
P0115 | Engine coolant temperature circuit malfunction luminate 1DC CCM
P0120 | Throttle position circuit malfunction liluminate 1DC CCM
P0125 | Excessive time to enter closed loop fuel control llluminate 2DC CCM
P0O130 | Front RH 02 sensor circuit malfunction llluminate 2TC 02 sensor
P0134 | Front RH O2 sensor circuit no activity detected llluminate 2DC CCM
P0O135 | Front RH O2 sensor heater circuit malfunction Illuminate 21C 02 sensor heater
P0140 | Rear RH/Middle O2 sensor circuit no activity detected lliuminate 2DC CCM
P0150 | Front LH O2 sensor circuit malfunction llluminate 2TC 02 sensor
P0154 | Front LH O2 sensor circuit no activity detected Hluminate 2DC CCM
P0155 | Front LH O2 sensor heater circuit malfunction llluminate 21C 02 sensor heater
P01680 | Rear LH O2 sensor circuit no activity detected Numinate 2DC CCM
P0170 | Fuel trim/Right bank fuel trim malfunction llluminate 2DC Fuel
P0173 | Left bank fuel trim malfunction lluminate 2DC Fuel
P0300 | Random misfire detected Flashing or ) 1DC or Misfire

liluminate 2DC
. - Flashing or 1DC or -
P0301 | Cylinder 1 misfire detected lluminate oDC Misfire
P0302 | Cylinder 2 misfire detected | Flashing or | 1DC or Misfire
lNluminate 2DC
: - Flashing or 1DC or -
P0303 | Cylinder 3 misfire detected luminate °DC Misfire
. - Flashing or 1DC or -
P0304 | Cylinder 4 misfire detected lfuminate 5DC Misfire
. . Flashing or 1DC or e
P0305 | Cylinder 5 misfire detected lluminate 2DC Misfire
. - Flashing or 1DC or -
P0306 | Cylinder 6 misfire detected lluminate 2DC Misfire
P0325 | Knock sensor 1 circuit malfunction lNluminate . 1DC CCM
P0335 | Crankshaft position sensor circuit malfunction llluminate 1DC CCM
P0340 | Camshaft position sensor circuit malfunction llluminate iDC CCMm
P0400 | Exhaust gas recirculation flow malfunction llluminate 2T7C EGR
P0420 Catalyst system/Right bank Catalyst system efficiency below lluminate 5TC Catalyst
threshold
P0430 | Left bank Catalyst system efficiency below threshold Nluminate 2TC Catalyst
P0440 Evaporative emission control system malfunction (Flow check) llluminate 20C CCM
Evaporative emission control system malfunction (Leak check) llluminate 27C Evaporative
Evaporatllve em@smn control system purge control valve circuit lluminate DG CCM
malfunction(Equip flow check)
P0443 £ - — —
vaporat‘lve emission control system purge control valve circuit No illuminate 1DC Other
malfunction(Equip leak check)
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DTC No.

Condition MIL DC/TC Monitor item
PO450 :iEc\)/gporative emission control system pressure sensor malfunc- lluminate 2DC CCM
P0470 | Exhaust pressure sensor malfunction lluminate 2DC CCM
P0500 | Vehicle speed sensor malfunction lHuminate 2DC CCM
P0505 | Idle contro! system malfunction luminate 2DC CCM
P0510 | Closed throttle position switch malfunction llluminate 2DC CCM
P0O703 | Brake switch input malfunction liuminate 2DC CCM
P0O705 | Transmission range sensor circuit malfunction lNuminate 1DC CCM
P0710 | Transmission fiuid temperature sensor circuit malfunction llluminate 1DC CCM
P0715 | Inputiturbine speed sensor circuit malfunction llluminate 1DC CCM
P0720 | Output speed sensor circuit malfunction lNluminate 1DC CCM
P0O725 | Engine speed input circuit malfunction flluminate 1DC CCM
PO731 Gear 1 incorrect ratio (MX-5 miata) luminate 2DC CCM
Gear 1 incorrect ratio (Except MX-5 miata) Illuminate 1DC CCM
o732 Gear 2 incorrect ratio (MX-5 miata) llluminate 2DC CCM
Gear 2 incorrect ratio (Except MX-5 miata) Nluminate 1DC CCM
P0733 Gear 3 incorrect ratio (MX-5 miata) [lluminate 2DC CCM
Gear 3 incorrect ratio (Except MX-5 miata) llluminate 1DC CCM
PO734 Gear 4 incorrect ratio (MX-5 miata) fuminate 2DC CCM
Gear 4 incorract ratio (Except MX-5 miata) llluminate 1DC CCM
ot s s sl
PO740 Torque converter clutch systern malfunction .
(Except millenia KJ, MPV, MX-5 miata) Hluminate 10C cem
P0745 | Pressure control solenoid malfunction - No illuminate 1DC Other
PO750 Shift solenoid A malfunction (millenia KJ, MPV) lluminate 2DC CCM
Shift solenoid A maifunction (Except millenia KJ, MPV) lluminate 1DC CCM
PO755 Shift solenoid B malfunction (millenia KJ, MPV) llluminate 2DC CCM
Shift solenoid B maifunction (Except millenia KJ, MPV) Hluminate 1DC CCM
P0O760 | Shift solenoid C malfunction lluminate 1DC CCM
P1000 gg:fk of all OBD [l system is not complete since last memory No illuminate _ _
P1110 | Intake air temperature sensor (Dynamic chamber) open or short llluminate 1DC CCMm
P1113 g‘:s:(te air temperature sensor (Lysholm compressor) open or INuminate 1DC CCM
P1170 | Heated oxygen sensor (Front/Front RH) (Inversion) liluminate 2DC CCM
P1173 | Heated oxygen sensor (Front LH) (Inversion) llluminate 2DC CCM
P1195 | EGR boost sensor or barometric pressure circuit open or short luminate 1DC CCM
P1196 | Ignition switch (Start) open or short Nluminate 20C CCM
P1250 | PRC solenoid valve open or short No illuminate 1DC Other
P1252 | PRC solenoid valve No.2 open or short No illuminate 1DC OQther
P1345 | No SGC signal {lluminate 1DC CCM
P1402 | EGR valve position sensor open or short lluminate 1DC CCM
-P1449 | Canister drain cut valve (CDCV) open or short No illuminate 1DC Other
P1455 | Fuel gauge sender unit circuit malfunction illuminate 2DC CCM
P1485 | EGR solenoid valve (vacuum) open or short No illuminate 1DC Other
P1486 | EGR solenoid valve (vent) open or short No illuminate 1DC Other
P1487 | EGR boost sensor solenoid valve open or short No illuminate 1DC Other
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DTC No. Condition MIL DC/TC Monitor item
P1508 | Bypass air solenoid valve No.1 open or short luminate 2DC CCM
P1509 | Bypass air solencid valve No.2 open or short llluminate 2DC CCM
1521 VRIS solenoid valve No.1 open or short (95MY) lituminate 2DbCe CCM

VRIS solenoid valve No.1 open or short (96MY) No illuminate 1DC Other
150D VRIS solenoid valve No.2 open or short (85MY) lluminate 2DC CCM

VRIS solenoid valve No.2 open or short (96MY) No illuminate 1DC Other
P1523 VICS solenoid valve open or short (95MY) llluminate 2bC CCM

VICS solenoid valve open or short (96MY) No illuminate 1DC Other
P1524 | Charge air cooler bypass solenoid valve circuit open or short No illuminate 1DC Other
P1525 | ABV solenoid valve (vent) open or short Nluminate 2DC CCM
P1526 | ABV solenoid valve (vacuum) open or short llluminate 2DC CCM
P1540 | ABV control system malfunction lllurninate 2DC CCM
1601 Communication line error (ECM-TCM) (95MY) llluminate 2DC CCM

Communication line error (ECM-TCM) (96MY) No illuminate 1DC Other
P1608 | ECM (PCM) malfunction (CPU) No illuminate 1DC Other
P1609 | ECM (PCM) malfunction (CPU) No illuminate 1DC Other
P1627 | ECM-ABS/TCS contral unit line communication error No illuminate 1DC Other
P1628 | ECM-ABS/TCS control unit line (ABS) communication error No illuminate 1DC Other

Vehicle speedometer sensor circuit open or short (MX-5 miata) llluminate 2DC CCM
P1720 zls:gglst?\;);?g%r?;gr sensor circuit open or short lluminate 1DC CCM
P1743 | Torque converter clutch control solenoid valve llluminate 1DC CcCM
P1744 | Torque converter clutch solenoid valve IHluminate 1DC cCM
P1765 | 3-2 timing solenoid valve No illuminate 1DC Other
e el e o sor

o o 1
1775 Reduce torque signal 1 open or short (95MY) llluminate 1DC CCM

Reduce torque signal 1 open or short (96MY) No illuminate 1DC Other
1776 Reduce torque signal 2 open or short (95MY) llluminate 1DC CCM

Reduce torque signal 2 open or short (96MY) No illuminate 1DC Other
P1790 | Throttle position sensor open or short llluminate 1DC CCM
P1792 | Barometric pressure signal circuit maifunction llluminate 1DC CCM
P1794 | Battery or circuit malfunction llluminate 1DC CCM
P1797 | P or N range or neutral/clutch switch signal open or short liluminate 2DC CCM
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DIAGNOSTIC TROUBLE CODES TABLE

(96MY GROUP 2 AND 97MY [EXCEPT 626/MX-6 FS ATX AND B-SERIES))

(96MY)

DTC No. Condition MIL DC Monitor item
P0O100 | Mass or volume airflow circuit malfunction llluminate 1 CCM
PO105 tir\/:)annifold absolute pressure/Barometric pressure circuit malfunc- 1 luminate 1 CEM
PO110 | Intake air temperature circuit malfunction llluminate 1 CCM
PO115 | Engine coolant temperature circuit malfunction llluminate 1 CCM
P0120 | Throttle position circuit malfunction llluminate 1 CCM
P0125 | Excessive time to enter closed loop fuel control lliuminate 2 CCM
P0130 | Front RH 02 sensor circuit malfunction llluminate 2 02 sensor
P0134 | Front RH O2 sensor circuit no activity detected llluminate 2 CCM
PO135 | Front RH O2 sensor heater circuit malfunction Hluminate 2 02 sensor heater
P0136 | Middle Q2 sensor circuit malfunction lluminate 2 02 sensor
P0140 | Rear RH/Middle 02 sensor circuit no activity detected llluminate 2 CCM
P0141 | Rear RH/Middle 02 sensor heater circuit malfunction lluminate 2 02 sensor heater
P0146 | Rear O2 sensor circuit no activity detected llluminate 2 CCM
P0147 | Rear O2 sensor heater circuit malfunction Nluminate 2 02 sensor heater
PO150 | Front LH O2 sensor circuit malfunction Numinate 2 02 sensor
P0154 | Front LH O2 sensor circuit no activity detected llluminate 2 CCM

- P0O155 | Front LH O2 sensor heater circuit malfunction lNluminate 2 02 sensor heater
P0160 | Rear LH O2 sensor circuit no activity detected llluminate 2 CCM
PO161 Rear LH O2 sensor heater circuit malfunction llluminate 2 02 sensor heater
P0O170 | Fuel trim/Right bank fuel trim malfunction - lluminate 2 Fuel
P0173 | Left bank fuel trim malfunction llluminate 2 Fuel
PO300 | Random misfire detected ﬁﬁ:iﬁg@' 1or2 Misfire
P0O301 | Cylinder 1 misfire detected ﬁ:ﬁfmh:zgtgr 1or2 Misfire
P0302 | Cylinder 2 misfire detected F.lfi,smhlﬁgt? 1or2 Misfire
P0303 | Cylinder 3 misfire detected Fl:ﬁlsn:::gtg' Tor2 Misfire
P0304 | Cylinder 4 misfire detected ﬁ:&smh::gtg’ 1or2 Misfire
P0305 | Cylinder 5 misfire detected ﬁ:ﬁjsm“::gtg' 1or2 Misfire
P0306 | Cylinder 6 misfire detected F.:ﬁmgér 1or2 Misfire
P0325 | Knock sensor 1 circuit malfunction luminate 1 CCM
P0335 | Crankshaft position sensor circuit maifunction Hluminate 1 CCM
P0340 | Camshaft position sensor circuit malfunction Numinate 1 CCM
P0400 | Exhaust gas recirculation flow malfunction llluminate 2 EGR
P0404 | Exhaust gas recirculation circuit range/performance llluminate 2 CCM
PO420 i?éaslrg‘/gltdsystemlﬂight bank Catalyst system efficiency below lluminate 2 Catalyst

. P0430 | Left bank Catalyst system efficiency below threshold llluminate 2 Catalyst

Evaporative emission control system malfunction (Leak check) Hluminate 2 Evaporative
P0440 (96MY)
Evaporative emission control system malfunction (Flow check) Muminate 2 cCM
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DTC No. Condition MIL DC Monitor item
PO44T g\;ahagr_a)tive emission control system malfunction (Flow check) luminate 5 CCM
PO442 é\;al\;lalzr_a)tive emission control system malfunction (Leak check) iluminate 5 Evaporative

Evaporative emission control system purge control valve circuit lluminate 5 CCM
P0443 malfungtion (Equip flow check)
Evaporat_ive emission control system purge_control valve circuit No illuminate 1 Other
malfunction (Equip leak check)
PO446 i:ﬁ%::;gmﬁﬁ:);igz?tml system malfunction lluminate o CCM
P0450 Eg:porative emission control system pressure sensor malfunc- llumninate 5 CCM
P0455 (Ec\gi?T;Zﬁ'(f;;’;ﬂ??g‘;?\;‘gfl) system malfunction lluminate 2 Evaporative
P0470 | Exhaust pressure sensor malfunction Nluminate 2 CCM
P0500 | Vehicle speed sensor malfunction llluminate 2 CCM
P0O505 | ldle control system malfunction llluminate 2 CCM
P0510 | Closed throtile position switch malfunction flluminate 2 CCM
PQO703 | Brake switch input malfunction llluminate 2 CCM
PO705 | Transmission range sensor circuit malfunction llluminate 1 CCM
n ir .
. (Tr;ail;:,:?fif Mrs\r;,g&)?-esnfnci);tgl)rt:U|t malfunction (Open circuit) luminate 2 CCM
(Excopt milania o Mov s miatay e Y uminate | coM
P0710 | Transmission fluid temperature sensor circuit malfunction lNluminate 1 CCM
. '(F;e;;r:::;sps(ﬁn'\fﬂl;Kc/l’tan;;‘)serriti:;z)sensor circuit malfunction (stuck) lluminate o cCM
Iéizzr&lsrs;ﬁggil:ﬁ‘ifTﬂ@e\;?&x;e_geggc;;;‘.lrcwt malfunction (stuck) lluminate 1 CCM
P0715 | Input/turbine speed sensor circuit malfunction llluminate 1 CCM
P0720 | Qutput speed sensor circuit malfunction llluminate 1 CCM
P0725 | Engine speed input circuit malfunction llluminate 1 CC™Mm
PO731 Gear 1 incorrect ratio (MX-5 miata) llluminate 2 CCM
Gear 1 incorrect ratio (Except MX-5 miata) llluminate 1 CCM
— Gear 2 incorrect ratic (MX-5 miata) llluminate 2 CCM
Gear 2 incorrect ratio (Except MX-5 miata) Muminate 1 CCM
PO733 Gear 3 incorrect ratio (MX-5 miata) liuminate 2 CCm
Gear 3 incorrect ratio (Except MX-5 miata) llluminate 1 CCM
0734 Gear 4 incorrect ratio (MX-5 miata) lNluminate 2 CCM
Gear 4 incorrect ratio (Except MX-5 miata) llluminate 1 CCM
v | wnse | 2| cou
e e ooy et wwste |1 | con
P0745 | Pressure control solenoid malfunction No illuminate 1 Other
. PO750 Shift solenoid A malfunction (millenia KJ, MPV) llluminate 2 CCM
Shift solencid A malfunction (Except millenia KJ, MPV) lluminate 1 CCM
PO755 Shift solenoid B malfunction (millenia KJ, MPV) llluminate 2 CCM
Shift solenoid B malfunction (Except millenia KJ, MPV) luminate 1 CCM
P0760 | Shift solenoid C malfunction llluminate 1 CCM
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DTC No.

Condition MIL DC Monitor item
P1110 | Intake air temperature sensor (Dynamic charnber) open or short llluminate 1 CCM
P1113 Isr;ltsrl;e air temperature sensor (Lysholm compressor) open or Numinate 1 CCM
P1169 | Heated oxygen sensor (middle) (Inversion) llluminate 2 CCM
P1170 | Heated oxygen sensor (Front/Front RH) (Inversion) lluminate 2 CCM
P1173 | Heated oxygen sensor (Front LH) (Inversion) Muminate 2 CCM
P1195 | EGR boost sensor or barometric pressure circuit open or short lluminate 1 CCM
P1196 | Ignition switch (Start) open or short Hluminate 2 CCM
P1250 | PRC solenoid valve open or short No illuminate 1 Other
P1252 | PRC solenoid valve No.2 open or short No illuminate 1 Other
P1345 | No SGC signal llluminate 1 CCM
P1402 | EGR valve position sensor open or short lluminate 1 CCM
P1449 | Canister drain cut valve (CDCV) open or short No illuminate 1 Other
P1450 | Evaporative emission control system malfunction llluminate 2 CCM
P1455 | Fuel gauge sender unit circuit malfunction llluminate 2 CCM
P1485 | EGR solenoid valve (vacuum) open or short No illuminate 1 Other
P1486 | EGR solenoid valve (vent) open or short No illuminate 1 Other
P1487 | EGR boost sensor solenoid valve open or short No illuminate 1 Other
P1496 | EGR valve motor coil 1 open or short No illuminate 1 Other
P1497 | EGR valve motor coil 2 open or short No illuminate 1 Other
P1498 | EGR valve motor coil 3 open or short No illuminate 1 Other
P1499 | EGR valve motor coil 4 open or short No illuminate 1 Other
P1508 | Bypass air solenoid valve No.1 open or short llluminate 2 CCM
P1508 | Bypass air solencid valve No.2 open or short llluminate 2 CCM
P1521 | VRIS solenoid valve No.1 open or short No illuminate 1 Other
P1522 | VRIS solenoid valve No.2 open or short No illuminate 1 Other
P1523 | VICS solenoid vaive open or short No illuminate 1 Other
P1524 | Charge air cooler bypass solenoid valve circuit open or short No illuminate 1 Other
P1525 | ABV solenoid valve (vent) open or short llluminate 2 CCM
P1526 | ABV solenoid valve (vacuum) open or short llluminate 2 CCM
P1527 | AWS control system malfunction lluminate 2 CCM
P1540 | ABV control system malfunction llluminate 2 CCM
P1601 | Communication line error (ECM-TCM) No illuminate 1 Other
P1608 | ECM (PCM) malfunction (CPU) No illuminate 1 Other
P1609 | ECM (PCM) malfunction (CPU) No illuminate 1 Other
P1627 | ECM-ABS/TCS control unit line communication error No ifluminate 1 Other
P1628 | ECM—-ABS/TCS control unit line (ABS) communication error No illuminate 1 Other
P1631 | Generator output voltage signal no electricity No iluminate 1 Other
P1632 | Battery voltage monitor signal circuit malfunction No illuminate 1 Other
P1633 | Battery overcharge No illuminate 1 Other
P1634 | Generator terminal B circuit open No illuminate 1 Other
Vehicle speedometer sensor circuit open or short (MX-5 miata) llluminate 2 CCM
“ P1720 Yggzlgti;n);e_a:;ni\;g sensor circuit open or short Hluminate 1 CCM
P1743 | Torque converter clutch control solenoid valve llluminate 1 CCM
P1744 | Torque converter clutch solenoid valve lluminate 1 CCM
P1765 | 3-2 timing solenoid valve No illuminate 1 Other
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DTC No. Condition MIL DC Monitor item

Overrunning clutch solenoid valve open or short (millenia KJ, Muminate 5 CCM
P1770 ?)APV) i I lenoid val hort

g 17 oPen 7 e |
P1775 | Reduce torque signal 1 open or short No illuminate 1 Other
P1776 | Reduce torque signal 2 open or short No illuminate 1 Other
P1790 | Throttle position sensor open or short Hluminate 1 CCM
P1792 | Barometric pressure signal circuit malfunction lliuminate 1 CCM
P1794 | Battery or circuit maifunction Numinate 1 cCM
P1795 | Closed throttle position switch malfunction llluminate 2 CCM
P1797 | P or N range or neutral/clutch switch signal open or short lNuminate 2 CCM







sor

indicates rich

DTC No. Diagnosed Circuit Condition MIL DC Monitor item
PO505 | Idle air control system System malfunction No llluminate 2 CCM
PO603 | Powertrain control module zrerﬁf alive memory (KAM)test | - o iuminate 2 CCM
PO605 | Powertrain control module eRrergg only memory (ROM) test No llluminate 2 CCM
P0707 | TR switch TR out of range shorted circuit | \1inate 2 CCM
or sensor

P0O708 | TR switch TR circuit high or open llluminate 2 CCM

PO712 | TFT sensor 150 °C {?’02. F} indicates TFT No llluminate 2 CCMm
sensor circuit grounded

PO713 | TFT sensor —40 °C {40 °F} indicates TFT |\, jiyminate 2 cCM
sensor circuit open

PO715 | TSS sensor nsufficientinputlrom TSSSeN™ | iyminate 2 COM

PO731 | 851,582 or internal parts Incorrect 1GR ratio No liluminate 2 CCM

PO732 | 551,882 orinternal parts Incorrect 2GR ratio No llluminate 2 CCM

P0O733 | 551,582 orinternal parts Incorrect 3GR ratio No llluminate 2 CCMm

PO734 | 851,882 orinternal parts Incorrect 4GR ratio No llluminate 2 CCM

P0741 | TCC solenoid TCC control engagement error | No llluminate 2 CCM

PO743 | TCC solenoid TCC solenoid circuit failure |y in e 2 coM
during self-test

PO750 | S8&1 851 circuit failure llluminate 2 CCM

PO751 | SS1 8S1 hydraulic/mechanical |y inate 2 CoM
malfunction

PO755 | 882 882 circuit failure [lluminate 2 CCM

PO756 | SS2 SS2 hydraulic/mechanical |y inare 2 CoM
malfunction

. OBD-Il monitor testing not .
- Il t — —

P1000 | OBD-II Drive cycle complete (96MY Group-1 only) No llluminate

P1001 Active self-test Standarq cgrporate protocol No llluminate - -
communication error

P1100 | Mass air flow sensor Sensor intermittent No llluminate 4 CCM

P1101 Mass air flow sensor Irgggé signal out of self-test No liluminate 2 CCM

P1112 Intake air temperature sensor | Sensor intermittent No llluminate 4 CCM

P1116 Engine coolant temperature | Input signal out of self-test No Illuminate 5 CCM

sensor range
P1117 Engine coolant temperature Sensor intermittent No llluminate 4 CCM
sensor

P1120 | Throttle position sensor Out of range low Numinate 2 CCM

P1121 | Throttle position sensor Input signal inconsistent with | it 2 ceM
MAF sensor

P1124 | Throttle position sensor 'rgg;‘; signal out of self-test |\, minate 2 cCM

P1125 | Throttle position sensor Circuit intermittent No llluminate 4 CCM

P1127 | Heated oxygen sensor heater | Exhaust system too cool No llluminate 2 02 sensor heater

P1130 Upstream heated oxygen sen- ltack of HO?S_ 11 switch adap- lluminate 5 02 sensor

. sor tive fuel at limit
P1131 Upstream heated oxygen sen- !_aqk of HO2S 11 switch sensor lluminate o 02 sensor

sor indicates lean
P1132 Upstream heated oxygen sen- | Lack of HO2S 11 switch sensor lluminate o 02 sensor
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DTC No.

Diagnosed Circuit

Condition MIL DC Monitor item
Downstream heated oxygen | Lack of HO2S 12 switch sensor b
P1137
3 sensor indicates lean No illuminate 2 02 sensor
Downstream heated oxygen | Lack of HO2S 12 switch sensor o
P1138
13 Sensor indicates rich No illuminate 2 02 sensor
Fuel pressure requlator control | .. ) N
P1250 solenoid valve Circuit malfunction No illuminate 2 CCM
P1400 | EGR valve position sensor Circuit low voltage detected lluminate EGR
P1401 | EGR valve position sensor Circuit high voltage detected llluminate 2 EGR
Exhaust Gas Recircuration | No flow detected (valve stuck ,
P1
407 (EGR) system closed or inoperative) llluminate 2 EGR
Exhaust Gas Recircuration —
P1408 (EGR) system Flow out of self-test range No illuminate 2 EGR
P1410 Exhaust Gas Recircuration Solenoid/Sensor freeze test No illuminate 3 EGR
(EGR) system
Wide open throttle air condi- | . . . S
P1460 tioning cutoff Circuit rmalfunction No illuminate 2 CCM
F1464 | Air conditioner (A/C) Demand out of self-test range | No illuminate 2 CCM
P1474 | Fan control system Fan gontrol primary circuit mal- No illuminate 2 CCM
function
P1487 | EGR boost solenoid valve Circuit maltunction No illuminate 2 EGR
P1500 | Vehicle speed sensor Circuit intermittent No illuminate CCM
P1501 | Vehicle speed sensor Ir;g;; signal out of self-test No illuminate 2 CCM
P1504 | Idle air control (IAC) system Circuit intermittent lHluminate CCM
P1506 | Idle air control (IAC) system Overspeed error lliuminate CCM
P1507 | Idle air control (IAC) system Underspeed error Numinate CCM
P1650 gg)rwer steering pressure sen- | o\ ¢ self-test range No illuminate 2 CCM
P1703 | Brake switch Out of self-test range No illuminate CCM
P1705 | TR switch TR not in PARK No illuminate CCM
P1711 | TFT sensor ATFis not at operating temper- | oy e | o ccM
ature during self-test
P1742 | TCC solenoid TCC solenoid failed on (MIL |, oo 2 ceMm
turned on)
P1743 | TCC solenoid TCC solenoid failed on (TCIL | oy ninate | 2 ccMm
turned on)
P1744 | TCC solenoid TCC system malfunction | .00 2 ccMm
(stuck off)
P1746 | EPC solenoid Open PCM output driver No illuminate 2 CCM
P1747 | EPC solenoid EPC solenoid circuit failure, llluminate 2 CCM
shorted to ground or open
P1751 | S5t S81 circuit failure No illuminate 2 CCM
P1756 |SS82 582 electrical malfunction No illuminate 2 CCM
P1780 | O/D OFF switch O/D OFF switch noteydleddur- | o iy minate | 2 ceMm
ing self-test
ATF temperature exceed . .
CM
P1783 | TFT sensor 182°C {270°F) No illuminate 2 C
" p1788 |3-2T/CCS Ciroutt open or PCM drive cir- |\ g inae | 2 cem
cuit failure during self-test
P1789 |3-2T/CCS Circuit shorted during self-test | No illuminate 2 CCM
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DIAGNOSTIC TROBLE CODES TABLE (B-Series)

DTC No. Diagnosed Circuit Condition MIL DC Monitor item
P0O102 | Mass air flow sensor Circuit low input Nluminate 2 CCM
P0103 | Mass air flow sensor Circuit high input llluminate 2 CCM
PO112 | Intake air temperature sensor | Circuit low input Nluminate 2 CCM
P0113 | Intake air temperature sensor | Gircuit high input liluminate 2 CCM
por17 | ENgine coolant temperature | o i ow input Hluminate 2 CoM

sensor
PO118 Engine coolant temperature Circuit high input llluminate 2 CCM
sensor
P0121 | Throttle position sensor Lr;range operating circuit fail- lluminate 2 CCM
PO122 | Throttle position sensor Circuit low input lluminate 2 CCM
P0123 | Throttle position sensor Circuit high input flluminate 2 CCM

pinn renk=nd Parsnnrebaon

Insufficient coolant tempera-




DTC No. Diagnosed Circuit Condition

MiIL Monitor item
P0305 | Ignition Cylinder No.5 misfire detected llluminate 1or2 Misfire
P0306 | Ignition Cylinder No.6 misfire detected llluminate lor2 Misfire
P0O320 | ignition engine speed Input circuit malfunction lluminate 2 CCM
P0340 | Camshaft position sensor Circuit malfunction (CID) llluminate 2 CCM
PO350 | Ignition coil Primary circuit malfunction Nluminate 2 CCM
P0351 | Ignition coil A Primary circuit malfunction Hluminate 2 CCM
P0352 | Ignition coil B Primary circuit malfunction llluminate 2 CCM
P0353 | Ignition coil C Primary circuit malfunction llluminate 2 CCM

Exhaust gas recirculation . .
P0400 (EGR) system Flow malfunction IHuminate 2 EGR

Exhaust gas recirculation . - ]
EGR
P0401 (EGR) system Flow insufficient detected liluminate 2 G

PO402 Exhaust gas recirculation

(EGR) system Flow excess detected lluminate 2 EGR
P0420 | Catalyst system Efficiency below threshold llluminate 3 Catalyst
P0443 Evaporative emission control Rurgg control splenoid orvalve Huminate 2 CCM

system circuit malfunction
PO500 | Vehicle speed sensor Sensor malfunction lluminate 2 CCM
P0503 | Vehicle speed sensor Circuit intermittent No illuminate 4 CCM
PO505 | ldle air control system System malfunction No illuminate 2 CCM
POG03 | Powertrain control module gﬁg‘r’ Alive Memory (KAM) test |\ 1 inate 2 coMm

Powertrain control module Read Only Memory (ROM) test

- No illuminate i —GCN[
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DTC No. Diagnosed Circuit Condition MIL DC Monitor item
po7g1 | [ransmission solenoid mal- | 4, 5 epift error No illuminate 2 ceMm
function
po7sz | lransmission solenoid mal- | 54, 5 gpift error No illuminate 2 cCM
function
P0O783 Transmission solenoid mal- | 4, 4 chitt orror No illuminate 2 CCM
function
po7as | ransmission solenoid mal- | 4y 5 ohift error No illuminate > ccM
function
P1000 | OBD-II Drive cycle OBD-1l monitor testing not No illuminate - -
complete
P1001 | Data link connector(DLC) Key on engine running self-test No illuminate - -
not able to complete or aborted
P1100 Mass air flow sensor Sensor intermittent No illuminate 4 CCM
P1101 Mass air flow sensor Ir;gg; signal out of self-test No illuminate 2 CCM
P1112 | Intake air temperature sensor | Sensor intermittent No illuminate 4 CCM
P1116 Engine coolant temperature | Input signal out of self-test No illuminate 5 CCM
sensor range
P1117 Engine coolant temperature Sensor intermittent No illuminate 4 CCM
Sensor
P1120 | Throttie position sensor Out of range low luminate 2 CCM
P1121 Throttle position sensor Input signal inconsistent with llluminate 2 CCM
MAF sensor
P1124 | Throttle position sensor Irggg; signal out of self-test No illuminate 2 CCM
P1125 | Throttle position sensor Circuit intermittent No illuminate 4 CCM
P1127 | Heated oxygen sensor heater Exhaust system too cool No illuminate 2 02 sensor
(Bank #1)
P1128 gc;))rstream heated oxygen sen- Swapped from bank to bank No illuminate 2 Q2 sensor
P1130 Upstream heated oxygen sen- ITack of HO_28_ 11 switch adap- lluminate o 02 sensor
sor tive fuel at limit (Bank #1)
P1131 Upstream heated oxygen sen- 'Laqk of HO2S 11 switch sensor (luminate o 02 sensor
sor indicates lean (Bank #1)
P1132 Upstream heated oxygen sen- !_agk of HQQS 11 switch sensor (luminate o 02 sensor
sor indicates rich (Bank #1)
P1137 Downstream heated oxygen !_ac_:k of HO2S 12 switch sensor luminate o 02 sensor
Sensor indicates lean
P1138 Downstream heated oxygen !_agk of HO_ZS 12 switch sensor lluminate o 02 sensor
sensor indicates rich
P1150 Upstream heated oxygen sen- ITack of HO_28l21 switch adap- luminate 5 02 sensor
sor . tive fuel at limit (Bank #2)
P1151 Upstream heated oxygen sen- !_ac_:k of HO2S 21 switch sensor lluminate 5 02 sensor
sor indicates lean (Bank #2)
P1152 Upstream heated oxygen sen- _Lat?k of HQZS 21 switch sensor lluminate 5 02 sensor
sor indicates rich (Back #2)
P1260 - THEFT detected-engine dis- | o juminate | 2 ceMm
abled
P1270 | Over rewving condition Engine RPM or vehicle speed | o iy iminate 2 CCM
limiter reached
P1351 Emmmdmww“m"mmwr”“ Input malfunction lluminate 2 cCM
P1352 | Ignition coil A Primary circuit malfunction lluminate 2 CCM
P1353 | Ignition coil B Primary circuit malfunction Ilurminate CCM
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DTC No. Diagnosed Circuit Condition MIL DC Monitor item
P1354 | Ignition coil C Primary circuit malfunction liluminate 2 CCM
P135 | 19nion diagnostic monitor sig- | o, 4 ot g est range Noilluminate | 2 ccMm
P1359 | Spark output Circuit malfunction lHlurminate 2 CCM
P1360 | Ignition coil A Secondary circuit matfunction | No illuminate 2 CCM
P1361 | Ignition ceil B Secondary circuit malfunction | No illuminate 2 CCM
P1362 | Ignition coil C Secondary circuit malfunction | No illuminate 2 cCcm
P1364 | Ignition coail Primary circuit maifunction llluminate 2 CCM
P1365 | Ignition coil Secondary circuit malfunction | No iluminate 2 CCM
P1390 | Octane adjust Out of self-test range No illuminate 2 CCM

Differential pressure feedback | .. .
P1400 electronic sensor Circuit low voltage detected llluminate 2 EGR
Differential pressure feedback | .. .. .. .
P1401 electronic sensor Circuit high voltage detected lNluminate 2 EGR
P1403 leferenpal pressure feedback Hoses reversed lluminate 2 CCM
electronic sensor
Differential pressure feedback -
P1405 electronic sensor Upstream hose off or plugged lluminate 2 EGR
P1406 Dnﬂerent_lal pressure feedback | Downstream hose off or Muminate 5 ceMm
electronic sensor plugged
P1407 Exhaust Gas Recircuration | No flow d_etected _(valve stuck lluminate 2 CCM
(EGR) system closed or inoperative)
P1408 Exhaust Gas Recircuration Flow out of self-test range No illuminate 2 EGR
(EGR) system
P1409 Electronic vacuum regulator Circuit malfunction Numinate 2 EGR
control
. . Vacuum system, purge control
P1443 Evaporative emission control solenoid or purge control valve lluminate 2 CCM
system .
malfunction
P1444 | Purge flow sensor Circuit low input flluminate 2 CCM
P1445 | Purge flow sensor Circuit high input lluminate 2 CCM
P14g0 | Vide open throttle air condi- | i i raisinction No illuminate 2 ceMm
tioning cutoff
P1464 | Air conditioner (A/C) Demand out of self-test range | No illuminate 2 CCM
P1500 | Vehicle speed sensor Circuit intermittent No illuminate 4 CCMm
P1501 | Vehicle speed sensor Irzggé signal out of self-test No illuminate 2 CCM
P1504 | ldle air control (IAC) system Circuit intermittent No illuminate 4 CCM
P1505 | Idie air control (IAC) system System at adaptive clip llluminate 2 CCM
P1506 | Idle air control (IAC) system Over speed error llluminate 2 CCM
P1507 | idle air control (IAC) system Under speed error lHluminate 2 CCM
P1605 Powertrain control module | Keep Alive Memory (KAM) test No illuminate 5 CCM
(PCM) error
P1650 ;’cc))rwer steering pressure sen- Out of self-test range No illuminate 2 CCM
P1651 :;’r‘”e' steering pressure sen- | | it malfunction No illuminate 2 ccMm
P1701 Trangmlssuon solenoid mal- Reverse engagement error No illuminate 2 CCM™
function
P1703 | Brake On/Off switch Out of self-test range No illuminate CCM
P1705 | TR switch Out of self-test range No illuminate CCM
P1709 | Park/Neutral position switch Out of self-test range No illuminate CCM
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DTC No. Diagnosed Circuit Condition MIL DC Monitor item

P1711 | TFT sensor ATF s not at operating temper- |,y minate 2 CCM
ature during self-test

P1729 | 4x4 low switch Switch error No illuminate CCM

P1741 | TCC control Control error No illuminate CCM

P1742 | TCC solenoid TCC solenoid failed on (MIL |\ oo 2 coM

] turned on)

P1743 | TCC solenoid TCC solenoid failed on (TCIL | -\ i minate P CCM
turned on)

P1744 |TCC solenoid TCC system malfunction | s e 2 ceM
(stuck off)

P1746 | EPC solenoid Open PCM output driver No illuminate 2 CCM

P1747 | EPC solenoid EPC solenoid circuit failure, [Huminate 2 CCM
shorted to ground or open

P1749 | EPC solenoid Failed low No illuminate 2 CCM

P1751 | 881 S$S1 circuit failure No illuminate 2 CCM

P1754 | Coast clutch solenoid Circuit malfunction No illuminate 2 CCM

P1756 | 882 852 electrical malfunction No illuminate 2 CCM

P1761 583 553 electrical malfunction No illuminate 2 CCM

P1780 | O/D OFF switch O/D OFF switchnotcycleddur- |\ iy minate 2 CCM
ing self-test

P1781 | 4x4 low switch Out of self-test range No illuminate CCM

P1783 | TFT sensor Qver temperature condition No iliuminate CCM

2.5 Clearing/resetting emission-related malfunction information (Mode 04)

This mode is to delete the DTCs stored in the PCM memory by using the scan tool.

Inthe OBD-I vehicles, DTCs are deleted by disconnecting the battery cables to delete all data stored in the PCM. By
- disconnecting the battery, however, necessary data such as learning values of the mass air flow sensor and the throttle

position sensor are also deleted.

To prevent this, in the OBD-I| vehicles, DTC information is deleted by using the scan tool after the problem is repaired.

Whenthe DTC is deleted, the FFD, RFC, the diagnostic monitoring test result and the pending codes also are deleted.

2.6 Sending oxygen sensor monitor test results (Mode 05)

This mode stores the oxygen sensor monitor test value in the PCM memory and allows for the retrieval of the stored
data by using the scan tool when necessary.

Asfor’96 MY vehicles, the threshold used for the oxygen sensor inversion detection stored in the PCM can be checked
by using the scan tool.

In 97 MY vehicles, a similar function is used for sending the intermittent monitoring system monitor test results as
described in 2.7.

2.7 Sending intermittent monitoring system monitor test results (Mode 06)

This mode applies to 97 MY and later model vehicles. This mode stores the numerical data used for the intermittent
monitoring system monitor test results (measured value or calculated value) and the threshold in the PCM memory
so that they can be used to determine whether the system is normal or not by using the scan tool.

The numerical data and threshold are called the diagnostic monitoring test results.

In the intermittent monitoring system, diagnosis is carried out only once during a drive cycle and is inhibited until the
next drive cycle is entered.

Systems monitored by the intermittent monitoring system are catalyst, evaporative system, oxygen sensor, oxygen
sensor heater, and EGR system,

As for oxygen sensor heater, however, numerical data used for the system judgment can not be stored in the PCM

memory. Monitor test results are sent in the similar method as used for the continuous monitoring system described
in 2.8.

As for list of monitor test results stored using this function, refer to the generic function of the NGS tester operation
instruction.
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2.8 Sending continuous monitoring system monitor test results (Mode 07)
This mode applies to '97 MY and later model vehicles.

When a problem is detected in a monitored system, and the MIL is illuminated when a problem is detected in two con-
secutive drive cycles, in the first drive cycle, the same code as of the failed system is stored in the PCM memory so
that it can be retrieved by using the scan tool when necessary.

The code stored at the first malfunction detection is called the pending code.

Inthe continuous monitoring system, diagnosis is carried out constantly throughout a drive cycle whenever monitoring
conditions are met,

The systems monitored by the continuous monitoring systern are fuel system, misfire, and CCM.

Ifthe problem was not found in the second drive cycle, the PCM judges that the system returned to normal or the prob-
lem was mistakenly detected, and deletes the pending code.

If the problem was found in the second drive cycle too, the PCM judges that the system is failed, deletes the pending
code, and illuminates the MIL and stores the DTC.

The pending codes which apply to Mazda vehicles are as listed below.

PENDING CODES TABLE (EXCEPT 626/MX-6 FS ATX & B-Series)
DTC No. Condition
P0125 | Excessive time to enter closed loop fuel control
P0134 | Front RH Q2 sensor circuit no activity detected
P0135 | Front RH O2 sensor heater circuit malfunction
PO140 | Rear RH/Middle O2 sensor circuit no activity detected
PO141 | Rear RH/Middle O2 sensor heater circuit malfunction
P0146 | Rear Q2 sensor circuit no activity detected
P0147 | Rear O2 sensor heater circuit maffunction
P0O154 | Front LH O2 sensor circuit no activity detected
P0155 [ Front LH O2 sensor heater circuit malfunction
PO160 | Rear LH O2 sensor circuit no activity detected
P0161 | Rear LH O2 sensor heater circuit malfunction
P0170 | Fuel trim/Right bank fuel trim malfunction
P0173 | Left bank fuel trim malfunction
P0O300 | Random misfire detected
P0O301 | Cylinder 1 misfire detected
P0302 | Cylinder 2 misfire detected
P0303 | Cylinder 3 misfire detected
P0O304 | Cylinder 4 misfire detected
P0305 | Cylinder 5 misfire detected
P0O306 | Cylinder 6 misfire detected
P0404 | Exhaust gas recirculation circuit range/performance
P0441 | Evaporative emission control system malfunction

P0443 | Evaporative emission control system purge control valve circuit malfunction

P0446 | Evaporative emission control system malfunction (vent control malfunction)
P0450 | Evaporative emission control system pressure sensor malfunction

P0470 | Exhaust pressure sensor malfunction

PO500 | Vehicle speed sensor malfunction

PO505 | Idle control system malfunction

P0510 | Closed throttle position switch malfunction
P0703 | Brake switch input malfunction
'PQ706 | Transmission range sensor circuit malfunction (Open circuit)

PO711 | Transmission fluid temperature sensor circuit malfunction (stuck)
PO731 | Gear 1 incorrect ratio
P0732 | Gear 2 incorrect ratio
P0733 | Gear 3 incorrect ratio




DTC No.

Condition

P0734 | Gear 4 incorrect ratio

PQ740 | Torque converter clutch system malfunction

PO750 | Shift solenoid A malfunction

PO755 | Shift solenoid B malfunction

P1169 | Heated oxygen sensor (middle) (Inversion)

P1170 | Heated oxygen sensor (Front/Front BRH) (Inversion)
P1173 | Heated oxygen sensor (Front LH) (Inversion)
P1196 | Ignition switch (Start) open or short

P1450 | Evaporative emission control system malfunction
P1455 | Fuel gauge sender unit circuit malfunction

P1508 | Bypass air solenoid valve No.1 open or short
P1525 | ABV solenoid valve (vent) open or short

P1526 | ABV solenoid valve (vacuum) open or short

P1527 | AWS control system malfunction

P1540 | ABV control system malfunction

P1720 | Vehicle speedometer sensor circuit open or short
P1770 | Overrunning clutch solenoid valve open or short
P1795 | Closed throttle position switch malfunction

P1797 | P or N range or neutral/clutch switch signal open or short
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PENDING CODES TABLE (626/MX-6 FS ATX)

DTC No. Diagnosed Circuit Condition
P0102 | Mass air flow sensor Circuit low input
P0O103 | Mass air flow sensor Circuit high input
P0106 | EGR/BARO sensor Input signal out of self-test range
P0107 | EGR/BARO sensor Input signal less than self-test minimum
PO108 | EGR/BARO sensor Input signal greater than self-test maximum
P0112 | Intake air temperature sensor Circuit low input
P0113 | Intake air temperature sensor Circuit high input
P0117 | Engine coolant temperature sensor Circuit low input
P0118 | Engine coolant temperature sensor Circuit high input
P0122 | Throttle position sensor Circuit low input
P0123 | Throttle position sensor Circuit high input
P0125 | Engine coolant temperature sensor Insufficient coolant temperature to enter a closed loop
fuel control
P0131 | Upstream heated oxygen sensor Circuit low voltage
P0133 | Upstream heated oxygen sensor Circuit low response
P0135 | Upstream heated oxygen: sensor heater Circuit malfunction
P0136 | Downstream heated oxygen sensor Circuit malfunction
P0141 | Downstream heated oxygen sensor heater Circuit malfunction
P0171 | Adaptive fuel control system System too lean
P0172 | Adaptive fuel control system System too rich
P0300 | Ignition Random misfire detected
P0301 | ignition Cylinder No.1 misfire detected
P0302 | ignition Cylinder No.2 misfire detected
P0303 | Ignition Cylinder No.3 misfire detected
P0O304 | Ignition Cylinder No.4 misfire detected
P0320 | Ignition engine speed Input circuit malfunction
P0340 | Camshaft position sensor Circuit malfunction (CID)
P0400 | Exhaust gas recirculation (EGR) Flow malfunction
P0421 | Catalyst system Efficiency below threshold
P0440 | Evaporative emission control system Purge control malfunction (96MY)
P0441 | Evaporative emission control system Purge control malfunction (97MY)
P0443 | Evaporative emission control system Purge control valve circuit malfunction
PO500 | Vehicle speed sensor Sensor malfunction
P0707 | TR switch TR out of range shorted circuit or sensor
P0O708 | TR switch TR circuit high or open
P0715 | TSS sensor insufficient input from TSS sensor
P0743 | TCC solenoid TCC solenoid circuit failure during self-test
P0750 | S81 581 circuit failure
PO751 | SS1 5§51 hydraulic/mechanical malfunction
PO755 |S82 882 circuit failure
PO756 | SS2 882 hydraulic/mechanical malfunction
P1120 | Throttle position sensor Out of range low
"P1121 | Throttle position sensor Input signal inconsistent with MAF sensor
P1130 | Upstream heated oxygen sensor Lack of HO2S 11 switch adaptive fuel at limit
P1131 | Upstream heated oxygen sensor Lack of HO2S 11 switch sensor indicates lean
P1132 | Upstream heated oxygen sensor Lack of HO2S 11 switch sensor indicates rich
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DTC No.

Diagnosed Circuit

Condition

P1400 | EGR valve position sensor Circuit low voltage detected

P1401 | EGR valve position sensor Circuit high voltage detected

P1407 | Exhaust Gas Recircuration (EGR) system No flow detected (valve stuck closed or inoperative)
1504 | Idle air control (IAC) system Circuit intermittent

P1506 | idle air control (IAC) system Overspeed error

P1507 | Idle air control (IAC) system Underspeed error

P1742 | TCC solenoid TCC solenoid failed on (MIL turned on)

P1744 | TCC solenoid TCC system malfunction (stuck off)

P1747 | EPC solenoid EPC solenoid circuit failure, shorted to ground or open
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PENDING CODES TABLE (B-Series)

DTC No. Diagnosed Circuit Condition
P0102 | Mass air flow sensor Circuit low input
P0103 | Mass air flow sensor Circuit high input
P0112 | Intake air temperature sensor Circuit low input
PO113 | Intake air temperature sensor Circuit high input
P0117 | Engine coolant temperature sensor Circuit low input
PO118 | Engine coolant temperature sensor Circuit high input
P0121 | Throttle position sensor In-range operating circuit failure
P0122 | Throttle position sensor Circuit low input
P0123 | Throttle position sensor Circuit high input
P0125 | Engine coolant temperature sensor Insufficient coolant temperature to enter a closed loop

fuel control

P0126 | Engine coolant temperature sensor Insufficient coolant temperature for stable operation
PO131 | Upstream heated oxygen sensor Circuit low voltage (Bank #1)
P0132 | Upstream heated oxygen sensor Circuit high voltage (Bank #1)
P0133 | Upstream heated oxygen sensor Circuit low response (Bank #1)
P0135 | Upstream heated oxygen sensor heater Circuit malfunction (Bank #1)
P0136 | Downstream heated oxygen sensor Circuit maifunction (Bank #1)
P0138 | Downstream heated oxygen sensor Circuit high voltage (Bank #1)
P0O141 | Downstream heated oxygen sensor heater Circuit malfunction (Bank #1)
P0151 | Upstream heated oxygen sensor Circuit low voltage (Bank #2)
P0O152 | Upstream heated oxygen sensor Circuit high voltage (Bank #2)
P0153 | Upstream heated oxygen sensor Circuit low response (Bank #2)
P0O155 | Upstream heated oxygen sensor heater Circuit malfunction (Bank #2)
P0171 | Adaptive fuel control system System too lean (Bank #1)
PO172 | Adaptive fuel control system System 100 rich (Bank #1)
P0174 | Adaptive fuel control system System too lean (Bank #2)
P0175 | Adaptive fuel control system System too rich (Bank #2)
PQ300 | Ignition Random misfire detected
PO301 | Ignition Cylinder No.1 misfire detected
P0O302 | Ignition Cylinder No.2 misfire detected
PQ303 | Ignition Cylinder No.3 misfire detected
P0304 | Ignition Cylinder No.4 misfire detected
P0305 | Ignition Cylinder No.5 misfire detected
P0306 | Ignition Cylinder No.6 misfire detected
P0O320 | Ignition engine speed Input circuit malfunction
P0340 | Camshaft position sensor Circuit malfunction (CID)
PO350 | Ignition coil Primary circuit malfunction
P0351 | Ignition coil A Prirmary circuit malfunction
P0352 | Ignition coil B Primary circuit malfunction
P0353 | Ignition coil C Primary circuit malfunction
P0400 | Exhaust gas recirculation (EGR) system Flow malfunction
P0401 | Exhaust gas recirculation (EGR) system Flow insufficient detected

" P0402 | Exhaust gas recirculation (EGR) system Flow excess detected
P0420 | Catalyst system Efficiency below threshoid
P0443 | Evaporative emission control system Purge control solenoid or valve circuit malfunction
P0500 | Vehicle speed sensor Sensor malfunction
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DTC No. Diagnosed Circuit Condition
PO707 | TR switch Circuit low input
P0708 | TR switch Cireuit high input
P0715 | TSS sensor Circuit malfunction
P0743 | TCC solenoid TCC solenoid circuit failure during self-test
PO750 |S51 SS1 circuit failure
PO751 | 851 551 hydraulic/mechanical matfunction
PO755 |S82 582 circuit failure
PO756 | 882 882 hydraulic/mechanical malfunction
PO760 | 553 S853 circuit failure
PO761 | SS3 583 hydraulic/mechanical malfunction
P1120 | Throttle position sensor Out of range low
P1121 | Throttle position sensor Input signal inconsistent with MAF sensor
P1130 | Upstream heated oxygen sensor Lack of HO2S 11 switch adaptive fuel at limit (Bank #1)
P1131 | Upstream heated oxygen sensor Lack of HO2S 11 switch sensor indicates lean (Bank #1)
P1132 | Upstream heated oxygen sensor Lack of HO2S 11 switch sensor indicates rich (Bank #1)
P1137 | Downstream heated oxygen sensor Lack of HO2S 12 switch sensor indicates lean
P1138 | Downstream heated oxygen sensor Lack of HO2S 12 switch sensor indicates rich
P1150 | Upstream heated oxygen sensor Lack of HO2S 21 switch adaptive fuel at limit (Bank #2)
P1151 | Upstream heated oxygen sensor Lack of HO2S 21 switch sensor indicates lean (Bank #2)
P1152 | Upstream heated oxygen sensor Lack of HO2S 21 switch sensor indicates rich (Bank #2)
P1351 | Ignition diagnostic monitor circuit input malfunction
P1352 | Ignition coil A Primary circuit maltfunction
P1353 | Ignition coil B Primary circuit maifunction
P1354 | Ignition coil C Primary circuit malfunction
P1359 | Spark output Circuit malfunction
P1364 | Ignition coil Primary circuit malfunction
P1400 | Differential pressure feedback electronic sensor Circuit low voltage detected
P1401 | Differential pressure feedback electronic sensor Circuit high voltage detected
P1403 | Differential pressure feedback electronic sensor Hoses reversed
P1405 | Differential pressure feedback electronic sensor Upstream hose off or plugged
P1406 | Differential pressure feedback electronic sensor Downstream hose off or plugged
P1407 | Exhaust Gas Recircuration (EGR) system No flow detected (valve stuck closed or inoperative)
P1409 | Electronic vacuum regulator control Circuit malfunction
P1443 | Evaporative emission control system ://e?l?/l;unr?a?z_x s:gtr%npurge control solenoid or purge control
P1444 | Purge flow sensor Circuit low input
P1445 | Purge flow sensor Circuit high input
P1505 | Idle air control (IAC) system System at adaptive clip
P1506 | Idle air control (IAC) system Overspeed error
P1507 | idle air control (IAC) system Underspeed error
P1742 | TCC solenoid TCC solenoid failed on (MIL turned on)
P1744 | TCC solenoid TCC system malfunction (stuck off)
EPC solenoid

P1747

EPC solenoid circuit failure, shorted to ground or open
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3. Monitoring system
3.1 Outline

Here describes the monitoring system, established to deal with OBD-|| requirements, in each diagnosis item.

Monitoring items for Mazda vehicles are as follows.
Catalyst monitor

Misfire monitor

Evaporative system monitor

Fuel system monitor

Oxygen sensor monitor

Oxygen sensor heater monitor

EGR system monitor

Comprehensive component monitor (CCM)

PN AN~
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3.2 Catalyst monitor
3.2.1 Outline
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3.2.2 Monitoring method

(1) '95 and '96 MY vehicles (Except 626/MX-6 FS ATX and B-Series)

The catalyst monitor compares the output voltages of the upstream side and the downstream side oxXygen sensors
to judge the deterioration of the catalytic converter. Thus, catalyst monitoring is carried out during feedback operation
only.

Output voltages of the upstream oxygen sensor are integrated over a period of time, then compared to the downstream
oxygen sensors integrated voltage for the same period(show in the figures below) to judge the condition of the catalytic
converter.

When the catalytic converter is normal, it consumes oxygen to purge exhaust gas. As a result, the output voltage of
the downstream side oxygen sensor stays on the rich side for a longer period of time (Fig. 2).

As the catalytic conventer deteriorates, the period of time that the outputvoltage of the downstream side oxygen sensor
stays on the rich side becomes shorter, and the period that the voltage stays on the lean side becomes longer accord-
ingly (Fig. 3).

When monitoring conditions in 3.2.3 are satisfied, the PCM monitors the output voltages of the upstream side and
downstream side oxygen sensors for a predetermined period, calculates the integrated voltage of each sensor, and
judges if the ratio of these integrated voltages is within the threshold to determine if the converter is good or not.

If the ratio of integrated voltages exceeds the threshold in two consecutive trip cycles in '95 and 96 MY Group-1 and
in two consecutive drive cycles in '96 MY Group-2 and '97 MY, the PCM judges that the catalytic converter is failed,
illuminates the MIL and stores the DTC.

The DTCs associated with this monitor are DTCs P0420 and P0430.

Fig.2 Catalytic converter is normal
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(2) *97 MY vehicles (Except 626/MX-6 FS ATX & B-Series)

The catalyst monitor compares the output voltages of the upstream side and the downstream side oxygen sensors
to judge the deterioration of the catalytic converter. Thus, catalyst monitoring is carried out during feedback operation
only.

The number of inversions of the upstream side and the downstream side oxygen sensors are compared to judge the
condition of the cataiytic converter.

When the catalytic converter is normal, downstream side oxygen sensor inversions are far fewer than those of the
upstream side oxygen sensor (Fig. 4). _

As the catalytic converter deteriorates, downstream side oxygen sensor inversions increases and becomes closer to
those of the upstream side oxygen sensor (Fig. 5).

When monitoring conditions in 3.2.3 are satisfied, the PCM monitors the number of inversions the downstream side
oxygen sensor performs while the upstream side oxygen sensor inverts for a specified number of times, and judges
if the inversion ratio is within the threshold to determine if the catalytic converter is good or not.

Al this time, the inversion ratio is stored in the PCM memory.

If the inversion ratio exceeds the threshold in two consecutive drive cycles, the PCM judges that the catalytic converter
is failed, and illuminates the MIL and stores the DTC.

The DTCs associated with this monitor are DTCs P0420 and P0430.

Fig.4 Catalytic converter is normal
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(3) 626/MX-6 FS ATX

The catalyst monitor compares the output voltages of the upstream side and the downstream side oxygen sensors
to judge the deterioration of the catalytic converter. Thus, catalyst monitoring is carried out during feedback operation
only.

Output voltages of the upstream oxygen sensor are integrated over a period of time, then compared to the downstream
oxygen sensors integrated voltage for the same period(show in the figures below) to judge the condition of the catalytic
converter.

When the catalytic converter is normal, it consumes oxygen to purge exhaust gas. As a result, the output voltage of
the downstream side oxygen sensor stays on the rich side for a longer period of time (Fig. 6).

As the catalytic converter deteriorates, the period of time that the output voltage of the downstream side oxygen sensor
stays on the rich side becomes shorter, and the period that the voltage stays on the lean side becomes longer accord-
ingly (Fig. 7).

When monitoring conditions are satisfied, the PCM monitors the outputvoltages of the upstream side and downstream

side oxygen sensors for a predetermined period, calculates the integrated voitage of each sensor, and judges if the
ratio of these intearajed valtanes is within the thraghol ta atarminn it tha nae e e - s -~ ik
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(4) '95MY and '96MY B-Series
The catalyst monitor compares the output voltages of the upstream side and the downstream side oxygen sensors

to judge the deterioration of the catalytic converter. Thus, catalyst monitoring is carried out during feedback operation
only.

The catalytic converter stores oxygen during lean engine operation (a higher oxygen concentration in the exhaust),
and it uses the stored oxygen during rich engine operation (a lower oxygen concentration in the exhaust) to burn up
excess hydrocarbons. The B-Series catalyst monitor mainly uses the downstream oxygen sensor to monitor the dete-
rioration of the catalytic converter, based on the oxygen storage capacity of the catalytic converter.

When catalyst monitoring is being run, the PCM switches the signals used by feedback control from the upstream
oxygen sensor to the downstream oxygen sensor. When the catalytic converter is normal, the downstream oxygen
sensor's output signal draws the inversion cycle slowly because oxygen is stored inside the catalytic converter (Fig.
8). As the catalytic converter deteriorates, the output signal of the downstream oxygen sensor draws the inversion
cycle more quickly (Fig. 9).

The PCM monitors the inversion cycle of the downstream oxygen sensor output for a set period when monitoring
Bk garnesaonginfiagl Tiis = el oyl wagoiir@inn wrrrnion nunln ic aolln-d 4 fert airln blavt the PCM paleyiates the




(5) '97MY B-Series

The catalyst monitor compares the output signals of the upstream side and the downstream side oxygen sensors to
judge the deterioration of the catalytic converter. Thus, catalyst monitoring is carried out during feedback operation
only.

As for the '97MY B-Series, the number of inversions of the upstream side and downstream side oxygen sensors are
compared to judge the condition of the cataiytic converter.

When the catalytic converter is normal, downstream side oxygen sensor inversions are far fewer than those of the
upstream side oxygen sensor. (Fig.10)

As the catalytic converter deteriorates, downstream side oxygen sensor inversions increase and become closer to
those of the upstream side oxygen sensor. (Fig.11)

The PCM counts the number of inversions of both the upstream and downstream side oxygen sensors, continuously
performs the OBD-II drive cycle and calculates the ratio of upstream and downstream side inversions.

At this time, the inversion ratio is stored in the PCM memeory.

Ifthe inversion ratio exceeds the threshold for six consecutive drive cycles, the PCM judges that the catalytic converter
has failed, illuminates the MIL and stores the DTC.

Also, the PCM stores the pending code when the inversion ratio exceeds the threshold during one drive cycle.

The DTC associated with this monitor is DTC P0420.

Fig.10 Catalytic converter is normal
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3.2.3 Monitoring condition

(1) '95 and "96 MY vehicles

Feedback control of upstream oxygen sensor operating
Downstream oxygen sensor operating

Engine speed within the set speed

Change in engine speed below the set range
Calculated load within the set value

Change in calculated load below the set range
Throttle opening angle within the set value
Change in throttle position below the set range
Vehicle speed within the set speed

10 Period after engine starting exceeds the set time
11 Fuel learning finished

12 Upstream oxygen sensor monitoring finished

oo~ W

(2) '97MY vehicles

2)

1 Feedback control of upstream oxygen sensor operating
2 Downstream oxygen sensor operating

3 Estimated catalyst temperature exceeds the set temperature

4 Engine speed within the set speed

5 Change in engine speed below the set range

6 Calculated load within the set value

7 Change in calculated load below the set range

8 Change in throttle position below the set range

9 Vehicle speed within the set speed

0 Fuel learning finished

1

1
11 Oxygen sensor for fuel control and upstream oxygen sensor monitoring finished
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3.3 Misfire monitor
3.3.1 Outline

Misfire is the incomplete combustion in a cylinder caused by poor ignition, insufficient fuel pressure, or insufficient com-
pression pressure.

The misfire monitor monitors this condition which can damage the catalytic converter and affect emission performan-
ce.

There are two misfire monitors. One is for misfire that can damage the catalytic converter and the other is for misfires
that affect emission performance.

1. Misfires that can damage the catalytic converter

Malfunction is detected when the misfire ratio at 200 crankshaft revolutions exceeded the threshold.
2. Misfires that affect emission performance

Malfunction is detected when the misfire ratio at 1,000 crankshaft revolutions exceeded the threshold.

{wis
=

Crankshaft position sensor

System diagram

Camshaft position
sensor

Mass air fiow sensor

MIL
Engine coolant
temperature sensor
Throttle position PCM
sensor
Vehicle speed sensor
Data fink

Ignition switch
(Start signal)

connector

Transmission range
switch

Brake switch
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3.3.2 Monitoring method

In the misfire monitor, a misfire is detected based on the input signal from the crankshatft position sensor.

Inside the crankshaft pulley, a plate is installed and rotates with the crankshatft pulley. The plate has four teeth in a
four-cylinder engine except the EEC system vehicles, and six teeth in a six-cylinder engine except the EEC system
vehicles and 32 teeth in the EEC system vehicles. Each time the crankshaft position sensor passes through the tooth
of the plate, an input signal is generated.

The PCM monitors the crankshaft rotation according to this input signal and judges if a misfire occurs.

When combustion in the cylinders is normal, the crankshaft rotation speed increases and the input signal from the
crankshaft position sensor has a shorter inversion time after top dead center (Fig. 12).

When a misfire occurs, the crankshaft rotation speed will not increase and the crankshatft position sensor input signal
inversion time after top dead center is longer than when combustion in the cylinders is normal.

The PCM calculates the change of the crankshaft position sensor input signal inversion time at each cylinder and when
the change exceeds the threshold, it detects a misfire in the corresponding cylinder.

Fig.12
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Then, when monitoring conditions in 3.3.3 are satisfied, the PCM counts the number of misfires which occurred at 200
crankshaft revolutions and 1 ,000 crankshaft revolutions and calculates the misfire ratio at each crankshaft revolution.

As for misfires that affect emission performance, a malfunction is detected when the threshold is exceeded in two con-
secutive drive cycles, the PCM illuminates the MIL and stores the DTC.

In all 626/MX-6 FS ATX, all B-Series and other’97 MY vehicles, the PCM stores the pending code when a malfunction
is detected during one drive cycle.

The DTCs associated with thig monitor are DTCs PO300, PO301, P0302, P0303, P0304, PO305, and PO306.

3.3.3 Monitoring condition

monitored in all engine revolution ranges.
The monitoring conditions for each vehicle model are as follows:

1

1 v




3.4 Evaporative system monitor
3.4.1. Outline
The evaporative system monitor was established to carry out total monitoring of the evaporative system, which can
affect emissions performance. Basically, there are two types of monitoring methods, as is shown below:
1. Flow Monitoring
Determines whether the evaporative system is okay or not by measuring the amount of evaporated gas inside
the cylinders while carrying out an evaporative purge.
2. Leak Monitoring
After having created a vacuum in the evaporative system, determines whether the evaporative system is okay
or not by sealing the system and then measuring the amount of leakage.

The flow monitoring method has been used since the '95 MY and it has been part of the CCM. Leak monitoring has
been used in the Protege and MPV since the '96 MY and will be incorporated into all vehicles starting in the '98 MY.

The figure below show s which vehicles use which kind of monitoring.

Monitoring Method 95 MY 96 MY 97 MY
Flow Protege Millenia 626/MX-6
Monitoring Millenia 626/MX-6 MX-5 Miata

MX-5 Miata
MX-3
Leak : - Protege Protege
Monitoring MPV MPV
Millenia

Vehicles equipped with leak monitoring are modified from previous vehicles in the following ways:

1. A fuel tank pressure sensor has been added to monitor pressure change in the evaporative system.

2. Fueltank level sensor signal input has been added to the PCM to monitor the fuel level in the fuel tank, which affects pressure
change in the evaporative system.

3. A canister drain cut valve (CDCV) that shuts off the charcoal canister atmosphere side passage has been added to seal the
evap orative system during monitoring.

4. Atank pressure control vaive (TPCV) has been added for direct connection between the fuel tank and the charcoal canister.

The TPCV is the check valve that adjusts the fuel tank pressure integrated with the solenoid that electrically creates
bypass passage. The Protege and MPV are equipped with the TPCV.
As for the TPCV operations, refer to section 3.4.4.
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System diagram
(1) Flow monitoring

Purge control solenoid valve

Fuel control oxygen sensor

\

\

Camshaft position sensor -

Closed throttlé position
switch

Engine coolant
temperature sensor

Intake air temperature
sensor

Ignition switch
(Start signal)

Vehicle speed sensor -

A/C switch -

P/S Pressure switch -

Electrical load signal

PCM

MIL

Data link

connector
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(2) Leak monitoring

TPCV

Fuel tank
pressure sensor

Fuel tank
level sensor

Purge control solenoid valve

cbcv

Camshaft position sensor

Mass air flow sensor

Engine coolant
temperature sensor

Intake air temperature
sensor

Barometric pressure
sensor

Throttle position sensor

Ignition switch
(Start signal)

Vehicle speed sensor

PCM

MIL

Data link
connector
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3.4.2 Monitoring method

(1) Flow Monitoring

Flow monitoring determines whether the evaporative system is functioning correctly by checking its ability to supply
the engine with fuel vapors (hydrocarbons).

When the monitoring conditions in 3.4.3 are satisfied, the PCM detects the amount that short fuel trim changes during
thetime thatanidle purgeis being run, then uses that value to determine whether the evaporative system is functioning
properly. The monitoring in question takes place over two consecutive drive cycles. If an evaporative system malfunc-
tion is detected, the PCM illuminates the MIL and stores the DTC.

In all 626/MX-6 FS ATX, all B-Series and other’ 97MY vehicles, the PCM stores the pending code when a malfunction
is detected during one drive cycle.

The DTC associated with this monitor is DTC P0440in 95 and '96 MY vehicles, and DTC P0441 in '97 MY vehicles.

(2) '96 MY Leak Monitoring
Leak monitoring used the fuel tank pressure sensor that is installed in the evaporative system to detect changes in
pressure within the system. It uses the resulting values to determine whether the system is functioning properly or not.

When the monitoring conditions in 3.4.3 are satisfied, the PCM performs evaporative system monitoring according
to the following procedure.

1. To prevent atmospheric pressure from being applied to the system, closes the CDCV and open the TPCV
bypass passage. Opens the purge solenoid and applies a vacuum to the evaporative system so that the pres-
sure in the evaporative system is reduced to the specified level.

2. When the vacuum in the system has reached the specified level or when the specified purge time has passed,
closes the purge solenoid to seal the system.

3. When A sec. (Refer to Note.) has passed after the systemis sealed, measures the vacuum in the system. When
the vacuum is below the threshold, the PCM detects a large leak (leakage from a hole larger than about 2 mm
in diameter) and completes monitoring.

4. When the vacuum is over the threshold, measure and notes the vacuum after B sec. (Refer to Note).

5. Measures the vacuum after C sec. (Refer to Note.) has passed, and subtracts this value from the vacuum mea-
sured after B sec. When the pressure difference exceeds the threshold, the PCM detects a small leak (leakage
from a hole smalier than about 2 mm in diameter) and completes monitoring.

6. When C sec. has passed after the system is sealed, opens the purge solenoid and CDCV, closes the TPCV
bypass passage, and completes the monitoring.

Note: A, B, and C sec. vary with the vehicle model.
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Figure 13 shows the changes in pressure in the evaporative system during evaporative system monitoring.

Fig.13
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The monitoring in question takes place over two consecutive trip cycles in Group-1 vehicles, and two consecutive drive

cycles in Group-2 vehicles. If an evaporative system malfunction is detected, the PCM illuminates the MIL and stores
the DTC.

The DTC associated with this monitor is DTC P0440.
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(3) '97 MY Leak Monitoring
When monitoring conditions in 3.4.3 are satisfied, the PCM performs the evaporative system monitoring according
to the following procedure.
1. Large leak monitoring
To prevent atmospheric pressure from being applied to the system, closes the CDCV. When the vehicle is
equipped with the TPCV, opens the TPCV bypass passage. Opens the purge solenoid and applies a vacuum
to the evaporative system so that the pressure in the evaporative systemis reduced to the specified level. When
the vacuum in the system has reached the specified level or when the specified purge time has passed, closes
the purge solenoid to seal the system. When A sec. (Refer to Note.) has passed after the system is sealed,
measures the vacuum in the system. When the vacuum is below the threshold, the PCM detects a large leak
(leakage from a hole larger than about 2 mm in diameter) and completes monitoring. Atthis time, the PCM stores
the measured vacuum.
2. Small leak monitoring
When the vacuum is over the threshold, notes the value and measures the vacuum after B sec. (Refer to Note.).
Subtracts the vacuum after B sec. from the vacuum after A sec. When the pressure difference exceeds the
threshold, the PCM detects a smalll leak (leakage from a hole smaller than about 2 mmin diameter). At this time,
the PCM stores the pressure difference.
Note: A and B sec. vary with the vehicle model.
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Figure 14 shows the changes in pressure in the evaporative system during evaporative system monitoring.

Fig.14
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The monitoring in question takes place over two consecutive drive cycles. If an evaporative system malfunction is
detected, the PCM illuminates the MIL and stores the DTC.

The DTC associated with this monitor is DTC P0442 for small leak and P0445 for large leak.
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3.4.3 Monitoring condition

(1) Mechanical monitoring model

Period after engine starting exceeds the set time

Idle switch on

Feedback control operating

Engine coolant temperature within the set temperature

Intake air temperature below the set temperature

Engine speed below the set speed

Vehicle speed below the set speed

Period after changing in calculated load for the A/C operating exceeds the set time
Period after changing in calculated load for the power steering operating exceeds the set time

10 Period after changing in calculated load for the electrical load operating exceeds the set time
11 Short fuel trim within the set value

CONONEWN =

(2) "96MY leak monitoring model
1 Period after engine starting exceeds the set time
2 Engine coolant temperature within the set temperature
3 Throttle opening angle within the set value
4 Calculated load within the set value
5 Engine speed within the set speed
6 Vehicle speed within the set speed
7 Another condition :

(3) '97MY leak monitoring model

@ Large leak monitoring

Period after engine starting exceeds the set time
Difference of engine coolant temperature and intake air temperature when engine starting below the settempera-
ture

Period of vehicle speed over 35 MPH exceeds the set time
Engine coolant temperature within the set temperature
Throttle opening angle within the set value

Calculated load within the set value

Engine speed within the set speed

Vehicle speed within the set speed

Purge solenoid valve open

Another condition

N -

QYOO AW

—_

(2 Small leak monitoring

1 Large leak monitor finished and no decision malfunction
2 Purge solenoid valve close
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3.4.4 Tank Pressure Control Valve (TPCV) Operation

The tank pressure control valve (TPCV) is integrated with the solenoid, which can electrically create a bypass pas-
sage. It exists to check the pressure inside the fuel tank. It has five actions, listed below:

1. During no operation

) Diaphragm G
a. duckbill valve is close 2
b. diaphragm valve is closed (no pressure) \

7 ]
Fuel tank %@/ Canister side
side 7 273 I LIS ILINIS
|ty L
2. Vacuum applied by engine via canister (purge) Fig.16

a. vacuum under duckbill keeps it closed

b. diaphragm closed no pressure on it =

¢. no flow from tank to engine (Fig. 16) e
Fuel tank Canister side
side Z |

| LI

3. Vacuum applied from fuel tank .
a. vacuum over duckbill allows it to open 9-
b. vacuum against diaphragm keeps it closed
¢. tank vacuum released through duckbili (Fig. 17)

side

4. Pressure applied from fuel tank Fig.18 3
a. pressure from tank keeps duckbill closed /E L Dianhragm
b. pressure from tank forces diaphragm to open = phrag

/
c. pressure vented from tank through TPCV (Fig. 18) 7
Fuel tank

Canister side
side ] aw Crozzerlrzzz

Pressure ==p> =
= 7 e e
5. During start of leak monitoring test ‘
. . . Fig.19 Battery voltage Ground in PCM
a. duckbill closed(inactive) 0 yveras
b. diaphragm opened via solenoid operation —l; "
c. vacuum at tank and canister(from engine) (Fig. 19)
Fuel tank : Canister side
: ] z z
side = ? = Vacuum
lrrris s £ i
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3.5 Fuel system monitor
3.5.1 Outline

During feedback operation, the PCM constantly carries out fuel injection amount correction based on the fuel injection
table stored in the PCM to maintain the air/fuel ratio to the stoichiometric ratio (approx. 14.7: 1). This correction amount
is called the short fuel trim.

The PCM also averages the short fuel trims applied when the feedback control is carried out for a specified period
of time. Using this value as a deviation of the sensor, which detects input signals necessary for the proper fuel injection
control, the PCM carries out correction for aging of the sensor.

This correction amount is called the long fuel trim.

In the fuel system monitor, a fuel system malfunction is detected when the short fuel trim and the long fuel trim exceeds
the threshold.

Systemn diagram

Fuel control

oxygen sensor Fuel injector

Camshalft position
sensor MIL

Mass air flow sensor -

Engine coolant PCM
temperature sensor

Closed throttle
position switch

Data link
connector

Vehicle speed sensor
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3.5.2 Monitoring method

The fuel system correction judges if the air/fuel ratio is rich or lean according to the oxygen sensor input signal, and
increases or decreases the fuel injection amount so that the air/fuel ratio is maintained to the stiochiometric ratio.
During feedback operation, the PCM controls the fuel injection amount according to the oxygen sensor input signal
so that the air/fuel ratio becomes closer to the stoichiometric ratio, and monitors correction values calculated during
the control as the short fuel trim and the long fuel trim.

Figure 20 shows the relationship between the short fuel trim and the long fuel trim.

Fig.20

Short
fuel
trim

Long
fuel
trim

Inthe PCM, feedback control calculates the average value of the short fuel trim over a set period of time. If this value

is on the plus or minus side, it resets the long fuel trim at half the difference between the normal value and measured
value. The PCM continues recalculating the short fuel trim’s value reaches zero.
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3.5.3 Monitoring condition
There are two monitoring conditions provided: During idling and during driving.

(1) Idling
1 Feedback control operating
2 Idle switch on or throttle position sensor output voltage below the set voltage
3 Fuel compensation for after engine starting 0%
4 Fuel learning finished
5 Oxygen sensor for fuel control inversion times above the set times

(2) Driving

(@ For BP, KL, KJ and JE engines

Idie switch off or throttle position sensor output voltage above the set voitage
Intake air amount within the set value

Vehicle speed within the set speed

Feedback control operating

Period after feedback starting exceeds the set time

Engine coolant temperature within the set temperature

Fuel compensation for engine starting 0%

Fuel learning finished

EGR systern monitor, Catalyst monitor and Evaporative system monitor not operating
Change in calculated load below the set range

CQCONOAWMN -

.y
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3.6 Oxygen sensor monitor
3.6.1 Outline

in the oxygen sensor monitor, malfunction and deterioration of the oxygen sensor, which affects emission perfor-
mance, are monitored.

On vehicles applicable to the OBD-I regulation, two oxygen sensors, one for fuel injection control and other for cata-
lytic converter monitoring, are equipped. The oxygen sensor monitor monitors these oxygen sensors,

System diagram

Fuel control and upstream side oxygen sensor

[

Downstream side oxygen sensor /

T

N

Camshaft position
sensor - MIL

Mass air flow sensor

Engine coolant tempera-
ture sensor

- PCM

Throttle position sensor -

Data link
connector

Closed throttle position
switch

Vehicle speed sensor -
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3.6.2 Monitoring method
The oxygen sensor detects the amount of oxygen contained in the exhaust gas and outputs a signal of 0 V-1 V. When
the air/fuel ratio (stiochiometric ratio: approx. 14.7:1) is lean, the sensor indicates a voltage of 0-0.5 V.
When the air/fuel ratio is rich, the sensor indicates a voltage of 0.5-1 V.
In the oxygen sensor monitor, oxygen sensor operation is monitored based on the sensor's characteristics.
The oxygen sensor for the fuel injection control and the one for the catalytic converter monitoring, installed in the
upstrearn side of the catalytic converter, are monitored for the following purposes:

1. Judging normal activation of the sensor by the output voltage

2. Judging the deterioration condition by the inversion cycle and response parameter
The oxygen sensor for the catalytic converter monitoring, installed in the downstream side of the catalytic converter,
is monitored for the normal activation of the sensor by the output voltage.

(1) Judging normal activation of the oxygen sensor by the output voltage

When the monitoring conditions in 3.6.3 are satisfied, the PCM monitors the oxygen sensor output voltage in a speci-
fied period. When the voltage does not exceed the threshold, the PCM detects the oxygen sensor malfunction.
When the malfunction is detected in two consecutive drive cycles, the PCM illuminates the MIL and stores the DTG.
In all 626/MX-6 FS ATX, all B-Series and other'97 MY vehicles, the PCM stores the pending code when the malfunc-
tion is detected during one drive cycle.

The DTCs associated with this monitor are DTCs P0134, P0140, P0146, PO154, and P0O160.
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(2) Judging the deterioration condition by the inversion cycle and response parameter

(D) '95 and '96 MY vehicles (Except 626/MX-6 FS ATX and B-Series)

After the monitoring conditions specified in 3.6.3 are satisfied, the PCM calculates the average of the inversion cycle
period and the A/F compensation of the oxygen sensor for a specified amount of time. After that, by determining
whether each value is within threshold, the PCM judges whether the oxygen sensor is working properly or not.

A/F compensation is a correction value that is calculated according to the oxygen concentration in the actual exhaust
gas, as monitored via the output voltage of the oxygen sensor that is installed downstream of the catalytic converter.
It is used to run the fuel-injection compensation that purifies exhaust gas into its ideal balance.

Generally, during feedback control, the oxygen sensor’s output voltage is set between 0.8 and 0.9V or below 0.2V.
This is to keep the oxygen concentration in the exhaust gas constant(oxygen is consumed when the exhaust gas
upstream of the catalytic converter is rich and the oxygen concentration is kept constant when the exhaust gas
upstream of the catalytic converter is lean) during the catalyst reaction in the catalytic converter.

For example, when monitoring conditions have been met as the oxygen sensor’s output voltage is set between 0.8
and 0.9 V during feedback control, the PCM will gradually decrease the amount of injected fuel first (Fig. 21). This starts
the inversion cycle in the signals of the oxygen sensor that is downstream of the catalytic converter. Then the PCM
will increase or decrease the fuel amount for a set period of time in order to match the oxygen sensor’s inversion cycle.
This accomplishes A/F compensation. '

Fig.21
0.9v
Rear I
oxygen 0.8v
sensor
voltage - . -

TIME

P S s o e

AF 0%
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—10% - - _I_I_Hw -

This monitoring differs according to vehicle. For'95 MY and '36 MY Group-1 vehicles, measurement takes place over
two consecutive trip cycles. For’96 MY Group-2 and’97 MY vehicles, it takes place over two consecutive drive cycles.
If an oxygen sensor malfunction is detected, the PCM illuminates the MIL and stores the DTC.

Depending on the malfunction that is monitored, the DTC that is stored will be either P0130 or P0150.
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(2’97 MY vehicles (Except 626/MX-6 FS ATX and B-Series)
The PCM monitors the inversion cycle period, lean-to-rich response time and rich-to-lean response time of the oxygen
sensor to judge the oxygen sensor condition (Fig. 22).

The PCM calculates the average of the inversion cycle period in 10 inversion cycles, average response time from lean
to rich, and from rich to lean after monitoring conditions in 3.6.3 are satisfied.

Good/no good judgment of the oxygen sensor is made by checking if each value is within the threshold.

At this time, the PCM stores the average of the inversion cycle period, lean-to-fich response time, and rich-to-lean
response time used for judgment.

When the calculated values exceed the threshold in two consecutive drive cycles, the PCM detects the oxygen sensor
malfunction, illuminates the MIL, and stores the DTC.

The DTCs associated with this monitor are DTCs P0130, PO136 and P0150.

Fig.22
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A: Oxgen sensor inversion cycle period
B: Oxgen sensor lean-to-rich response time
C: Oxgen sensor rich-to-lean response time
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(3) 626/MX-6 FS ATX and B-Series

The PCM monitors the inversion cycle period, lean-to-rich response time and rich-to-lean response time

of the oxygen sensor to judge the oxygen sensor condition (Fig. 23).

The PCM calculates the average of the inversion cycle period in 10 inversion cycies, average response time from lean
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3.6.3 Monitoring condition

'95MY and '96MY vehicles

(1) Judging normal activation of the fuel control oxygen sensor and upstream side oxygen sensor of catalytic converter
1 Engine speed above the set speed

2 Engine coolant temperature above the set temperature

3 Idle switch off or throttle position sensor output voltage above the set voltage

(2) Judging normal activation of the downstream side oxygen sensor of catalytic converter

1 Engine speed above the set speed

2 Engine coolant temperature above the set temperature

3 Period after engine starting within the set time

4 Idle switch off or throttie position sensor output voltage above the set voltage

5 Period after idle switch off or throttle position sensor output voltage above the set voltage within the set time

(3) Judging the deterioration condition

1 Engine speed within the set speed

2 Change in engine speed below the set range

3 Calculated load within the set value

4 Change in calculated load below the set range

5 Throttle opening angle within the set value

6 Change in throttle position below the set range
7 Vehicle speed within the set speed

8 Period after engine starting exceeds the set time
9 Fuel learning finished

'97MY vehicles

(1) Judging normal activation of the fuel control oxygen sensor and upstream side oxygen sensor of catalytic converter
1 Engine speed above the set speed

2 Engine coolant temperature above the set temperature

3 Idle switch off or throttle position sensor output voltage above the set voltage
4  Within the Feedback control zone

(2) Judging normal activation of the downstream side oxygen sensor of catalytic converter
1 Engine speed above the set speed

2 Engine coolant temperature above the set temperature

3 ldle switch off or throttle position sensor output voltage above the set voltage

4 Period after closed throttle position sensor off exceeds the set time
5 Downstream side oxygen sensor heater operating
6 Within the Feedback control zone

(3) Judging the deterioration condition for '97MY vehicles

1 Feedback control operating

2 Engine speed within the set speed

3 Change in engine speed below the set range

4 Calculated load within the set value

5 Change in calculated load below the set range

6 Change in throttle position below the set range i
7 Vehicle speed above the set speed

8 Fuel learning finished
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3.6.4 Oxygen sensor location

The oxygen sensor location of V6 engine are as shown below (Fig. 24). The warm-up three-way catalytic converter

(pre-catalytic converter) will be eliminated starting with the *97MY KL engine. According to this change, the oxygen
sensor’s functions break down as follows:

e Front oxygen sensor: detects oxygen concentration in the exhaust gas and feedback to the PCM.

e Middle oxygen sensor ; detect catalytic converter deterioration. Also, detects oxygen concentration in the exhaust
gas and feedback to the PCM during catalytic converter monitoring.

* Rear oxygen seénsor: Detect catalytic converter deterioration.

Fig.24
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3.7 Oxygen sensor heater monitor
3.7.1  Outline

The oxygen sensor heater monitor checks if the oxygen sensor heater, equipped to quickly activate the oxygen sensor,
is operating normally.

As for '96 MY vehicles, this monitor is applied to the oxygen sensor for fuel injection control onty.

System diagram

Fuel control and upstream side oxygen sensor

Downstream side oxygen sensor f _[

Camshaft position -
sensor MIL

Mass air flow sensor -

Engine coolant tempera-

PCM
ture sensor

Throttle position sensor -

Data link
connector

Closed throttle pasition
switch

Vehicle speed sensor
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3.7.2 Monitoring method

(1) Except 626/MX-6 FS ATX and B-Series

In the oxygen sensor heater monitor, current or voltage supplied to the oxygen sensor heater is monitored to judge
if the heater is good or not.

The PCM monitors the current or voltage supplied to the oxygen sensor heater for a specified period after the monitor-
ing conditions in 3.7.3 are satisfied. If the current/voltage exceeds the threshold, the PCM detects a malfunction of
the heater.

This monitoring differs according to vehicle. For '95MY and *96MY Group-1 vehicles, measurement takes place over
two consecutive trip cycles. For '96MY Group-2 and "97MY vehicles, it takes place over two consecutive drive cycles.
If an oxygen sensor heater malfunction is detected, the PCM illuminates the MIL and stores the DTC.

As for '97 MY vehicles, the PCM stores the pending code when the malfunction is detected during one drive cycle.
The DTCs associated with this monitor are ;

'96 MY vehicles : DTCs P0135 and P0155
'97 MY vehicles : DTCs P0135, P0141, P0147, PO155, and PO161.

(2) 626/MX-6 FS ATX and B-Series

In the oxygen sensor heater monitor, current or voltage supplied to the oxygen sensor heater is monitored to judge
if the heater is good or not.

The PCM monitors the current or voltage supplied to the oxygen sensor heater for a specified period after the monitor-
ing conditions are satisfied. If the current/voltage exceeds the threshold, the PCM detects a malfunction of the heater.
This monitoring differs according to vehicle. For B-Series, measurement takes place over two consecutive trip cycles.
For 626/MX-6 FS ATX it takes place over two consecutive drive cycles. If an oxygen sensor heater malfunction is
detected, the PCM illuminates the MIL and stored the DTC.

Also, the PCM stores the pending code when the malfunction is detected during one drive cycle.

The DTCs associated with this monitor are DTCs P0135, P0O141 and P0155.

3.7.3 Monitoring condition
(1) For BP, KL, KJ, and JE engines
1 Period after engine staring within the set time

(2) For Z5 and FS(MTX) engines

1 Battery positive voltage within the set voltage
2 Oxygen sensor heater operating
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3.8 EGR system monitor
3.8.1 OQutline

In the EGR system monitor, components and EGR volume of the EGR system, which affects emission performance,
are monitored.

System diagram
(1) Vacuum control type

EGR solenoid vaive (Vacuum)

EGR solenoid valve (Vent)
/

hy— /

EGR boost sensor

EGR valve position sensor /

[ C

7
EGR boost sensor solenoid valve

Camshaft position
Sensor

Mass air flow sensor

Engine coolant PCM MIL
temperature sensor

Intake air

temperature sensor Data link

— connector
Throttle position

sensor

Vehicle speed sensor
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(2) Stepping motor control type

EGR boost sensor solenoid valve

EGR boost sensor

7
EGR valve

N

Camshaft position
SEensor

Mass air flow sensor

MIL

Engine coolant PCM
temperature sensor

Intake air

{emperature sensor Data link
connector

Throttle position
switch

Vehicle speed sensor
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(3) Differential pressure feedback type (B-Series)

DUTY CYGLE OUTPUT EGR VACUUM
> REGULATOR

PCM SOLENOID @
EGR 4 ANALOG FRESH
DIFFERENTIA AR
Preseom 1 INPUT pownsTREAM ~_|
FEEDBACK PRESSURE —
SENSOR HC;:?;::E _;| INTAKE VACUUM

= =m METERING
/ 2 ORIFICE
(,  ExvAusT PRES

SURE -
UPSTREAM

PRESSURE HOSE
(HI SIGNAL)
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3.8.2 Monitoring method

(1) Except 626/MX-6 FS ATX and B-Series

The EGR system monitor judges if the EGR system is good or not by detecting the pressure change in the EGR pas-
sage by using the EGR boost sensor installed in the EGR passage.

When monitoring conditions in 3.8.3 are satisfied, the PCM activates/deactivates the EGR for the specified times, and
monitors and averages the pressure change in the EGR passage. (Fig. 25)

: A P1+4 P2+ 4 P3+ Pa+ A P5
Fig-25 - A Pave.=
' 5
EGR 1 2 3 4 5
valve lift : ! X X X :
amount | [
;
X . -
l S TIME
i ' ' 1 1 1 } ! ! ! 1 !
) | 1 1 1 1 1 ! ! ! 1 !
1 | | | ! 1 1 I 1 ! 1 !
' 1 ' 1 : : :
EGR Ya ! ! \_/ A\
boost T o o
amount ' Apt Ap2 Aps dpa A4Ps5
TIME

By judging if the average pressure change is within the threshold, the PCM performs good/no good judgment of the
EGR system.

As for 97 MY vehicles, the average pressure change used for judgment is stored in the PCM.

This monitoring differs according to vehicle. For ’95MY and ’96MY Group-1 vehicles, measurement take place over
two consecutive trip cycles. For’96MY Group-2 and '97MY vehicles, it takes place over two consecutive drive cycles.
If the EGR system malfunction is detected, the MIL will illuminate and a DTC will be stored.

The DTC associated with this monitor is DTC P0400.
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(2) 626/MX-6 FS ATX _

The EGR system monitor judges if the EGR system is good or not by detecting the pressure change in the EGR pas-
sage by using the EGR boost sensor installed in the EGR passage.

When monitoring conditions are satisfied, the PCM activates/deactivates the EGR for the specified times, and moni-
tors and averages the pressure change in the EGR passage. (Fig. 26)

Fig.26 A P1+ 4 P2+ P3+ A P4+ P5
'9- ) Pave.=
5
EGR 1 2 3 4 5
valve lift : : X * ! !
amount ! —
: ni—
I A R T S R T B TIME
| : G A '
1 | | | \ | | 1 1 ! 1 ;
) | | 1 : : ,
1 ] ! 1
EGR f ./ A
boost -- - T
amount Adet Ap2 APz Apsa APs

By judging if the average pressure change is within the threshold, the PCM performs good/no good judgment of the
EGR systern.

As for 97 MY vehicles, the average pressure change used for judgment is stored in the PCM.
When the average pressure change exceeds the threshold in two consecutive drive cycles, the PCM detects a mal-
function of the EGR system, illuminate the MIL and stores the DTC.

Also, the PCM stores the pending code when the malfunction is detected during one drive cycle.
The DTC associated with this monitor is DTC P0400.
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(3) B-Series
The EGR system monitor will perform each of the tests described below.

1. The differential pressure feedback EGR sensor and circuit are continuously tested for opens and shorts. The moni-
tor looks for the differential pressure feedback EGR circuit voltage to exceed the maximum or minimum allowable
limits.

The DTCs associated with this test are DTCs P1400 and P1401.
2. The EGR vacuum regulator solenoid is continuously tested for opens and shorts. The monitor looks for an EGR

vacuum regulator circuit voltage that is inconsistent with the EGR vacuum regulator circuit commanded output
state.

The DTC associated with this test is DTC P1409.

3. Thetestforastuckopen EGR valve or EGR flow atidle is continuously performed whenever at idle(Throttle position
sensor indicating closed throttie). The monitor compares the differential pressure feedback EGR circuit voltage at
idle to the differential pressure feedback EGR circuit voltage stored during key on engine off to determine if EGR
flow is present at idle.

The DTC associated with this test is DTC P0402

4. The deferential pressure feedback EGR sensor hoses are tested once per drive cycle for disconnect and plugging.
the test is performed with EGR valve closed and during a period of acceleration. The PCM will momentarily com-
mand the EGR valve closed. The monitor looks for the deferential pressure feedback EGR sensor voltage to be
inconsistent for a no flow voltage. A voltage increase or decrease during acceleration while the EGR valve is closed
may indicate a fault with a signal hose during this test.

The DTCs associated with this test are DTCs P1405 and P1406.

5. The EGR flow rate test is performed during a steady state when engine speed and load are moderate and EGR
vacuum regulator duty cycle is high. The monitor compares the actual differential pressure feedback EGR circuit
voltage to a desired EGR flow voltage for that state to determine if EGR flow rate is acceptable or insufficient.
The DTCs associated with this test are DTCs P0401 and P1408.

6. The MIL is activated after one of the above tests fail on two consecutive drive cycles.

3.8.3 Monitoring condition

(1) '95MY and '96MY vehicles

1 Period after engine starting within the set time

2 Engine speed within the set speed

3 Change in engine speed below the set range

4 Throttle opening angle within the set angle

5 Change in throttle position below the set range

6 Calculated load within the set value

7 Change in calculated load below the set range

8 Vehicle speed within the set speed

Target EGR value lift amount above the set value
10 A/C operation not changing

11 P/S operation not changing

12 Electrical load operation not changing

13 EGR position sensor circuit malfunction not occur

(o]

(2) '97MY vehicles

1 Engine speed within the set speed

2 Change in engine speed below the set range

3 Throttle opening angle within the set angle

4 Change in throttle position below the set range

5 Calculated load within the set value

6 Change in calculated load below the set range

7 Vehicle speed above the set speed

8 Target EGR valve lift amount above the set value

9 EGR pressure monitoring times above the set times
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3.9 Comprehensive component monitor (CCM)
3.9.1 OQutline
Inthe comprehensive component monitor (CCM), the following components are monitored to judge if a problem exists.
1. Input and output devices which affect emission performance when failed. Excludes the devices which are
detected by another system monitor for failure.

2. Inputand output devices used for the OBD-l system monitor. Includes ones which do not affect emission perfor-
mance when failed.

3.9.2 Monitoring method

(1) Except 626/MX-6 FS ATX and B-Series

There are two monitoring methods; one is to detect failures in the electrical circuit (open, short) and the other is to
detect stuck failures (malfunctions).

Depending on the component being monitored, these methods are applied as necessary; either one of the methods
or both.

When monitoring the electrical circuit, a problem is detected when the input/output voltage or current exceeds the
threshold continuously over the specified period of time.

When monitoring the stuck failure, a problem is detected when there is logical inconsistency in related input/output

signals. (For example, when monitoring the mass air flow sensor, the engine rprn signal and throttle position sensor
output signal are compared.)

When a problem is detected, the PCM performs as follows:

As for the components of which fail-safe data is stored in the PCM, the PCM switches engine control to control by the
fail-safe data. Therefore, the PCM illuminates the MIL and stores the DTC when the problem is detected in the first
drive cycle.

As for the components of which fail-safe data is not stored in the PCM, the PCM illuminates the MIL and stores the
DTC when the problem is detected in two consecutive drive cycles. In this case, '97MY vehicles stores the pending
code when the malfunction is detected during one drive cycle.

Items monitored by the CCM are listed on the next page.
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Comprehensive component monitor table

Parts Electrical Stuck Characteristics

Mass or volume airflow sensor

Engine coolant temperature sensor

EGR valve position sensor

Throttle position sensor

Knock sensor

Intake air temperature sensor

Intake air temperature sensor (D/C)

O|C|O|010|0iO|C
O|0lC

Intake air temperature sensor (L/C)

Crankshaft position sensor

Camshaft position sensor (SGC signal) -

OlCl1o10

Manifold absolute pressure sensor

010

Battery voltage

Heated O2 sensor (No activity) -

01O

Heated O2 sensor (Inversion) -

Neutral/Clutch switch _

Brake switch -

Vehicle speed sensor -

Ignition switch (Start signal) -

Closed throttle position switch -

IAC valve

O1ciO|0|0

Bypass air solenoid valve

O|C

ABV

I
O

ABYV solenoid valve

Barometric pressure sensor

0100

EGR boost sensor

Camshaft position sensor (SGT)

Fuel tank level sensor

C|o0|0

0|0

Fuel tank pressure sensor

Canister drain cut valve -

Tank pressure control valve -

Purge solenoid valve

AWS control valve

O|O1010

Transmission range sensor

O
O
ECM-TCM communication O
O
O

Transmission fluid temperature sensor

Input/turbine speed sensor -

Output speed sensor : -~

Gear _

QOO0 O]0O

Torque converter clutch system -

Shift solenoid valve O

Vehicle speedometer sensor -

O

Torque converter clutch control solenoid valve Q

|

Torque converter clutch solenoid valve O -

‘Overrunning clutch solenoid valve O -

|
SIS SIS SIS S OIS SIS SIS SIS ISHSISHSHOICHSISISIHSHSHSHOUSHSICHEIIS)

Note: Components are classified into two groups according to their characteristics,

1. Input and output devices which affect emission performance when failed. Excludes the device which are detected by another
system monitor or failure.

2. Input and output devices used for the OBD-1l system monitor. Includes ones which do not affect emission performance when
failed.
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(2) 626/MX-6 FS ATX and B-Series

There are two monitoring methods; one is to detect failures in the electrical circuit (open, short) and the other is to
detect stuck failures (malfunctions).

Depending on the component being monitored, these methods are applied as necessary; either one of the methods
or both.
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CHARACTERISTICS OF THE NGS TESTER
CHARACTERISTICS AND EFFECTIVE USAGE OF GENERIC FUNCTIONS

The characteristics and effective troubleshooting procedures of the generic functions explained in the next chapter
are set forth here.

1. PID Data Monitor Function
The generic PID data monitor function shows mode 01 of the diagnostic test mode (troubleshooting data transmis-
sion). If you use this function, you can monitor the system’s calculated values and the PCM’s input/output signal values

that are related to emissions, as defined by OBD-Il regulations. All of the data is shown by units fixed by OBD-II regula-
tions. This data, shown on the following page, is referred to as generic PID data.

This PID monitor function is used for the following purposes:
1. To check vehicle emissions.

2. To use freeze-frame data to establish the conditions necessary to run duplication tests.

1.1 About the Generic PID Data Monitor Function’s Sampling Speed
When you are monitoring PID data using this function, the sampling interval will increase by 262ms for each additional

sampling performed (Figure 1-~1). So if you monitor several different things at the same time, it will become difficult
to confirm small changes in the data because of the lengthened interval.

Sampling Number Monitor Data Sampling Interval
1 262 ms
2 524 ms
3 786 ms
4 1048 ms
5 1310 ms
27 7074 ms
Fig. 1-1
PID ';r:::: Description Measurement Units
CCNT Continuous DTC Counter Unitless
ECT O Engine Coolant Temperature Degrees
FUELSYSH O Fuel System Feedback Control Status-Bank1 8{; «:r;:é\:lgg—ws
FUEL SYS2 O |Fuel System Feedback Control Status-Bank2 8@2’;‘3%‘9 B
IAT Intake Air Temperature Degrees
LOAD O Calculated Engine Load Percent
LONGFT1 Q Current Bank 1 Fuel Trim Adjustment (Leaming Correction Value) | Percent
LONGFT2 O Current Bank 2 Fuel Trim Adjustment (Leamning Correction Vaiue) | Percent
MAF Mass Air Flow Rate mg/sec
MIL. Current MIL Status ON/QFF
02511 Bank 1 Primary Oxygen Sensor VOLTS
02812 I(sr\;li':jZIL %i(;%liageggg g?aﬁjesni??tfs equipped) VOLTS
02813 Bank 1 Secondary Oxygen Sensor VOLTS
02521 Bank 2 Primary Oxygen Sensor VOLTS
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PID Freeze Description Measurement Units
Frame
02822 Bank 2 Secondary Oxygen Sensor VOLTS
OBDSUP Supported type of On-Board Diagnostic System oBD2
RPM O Revolutions Per Minute R/MIN
Current Bank 1 Fuel Trim Adjustment p
SHRTFT O (Primary O2 Sensor Feedback Correction Value) ercent
Current Bank 1 Fuel Trim Adjustment
SHRTFTTT (Primary O2 Sensor Feedback Correction Value) Percent
Current Bank 1 Fuel Trim Adjustment
. t
SHRTFT12 (Middle O2 Sensor Feedback Correction Value if it's equipped) Percen
Current Bank 1 Fuel Trim Adjustment
SHRTFT13 (Secondary O2 Sensor Feedback Correction Value) Percent
Current Bank 2 Fuel Trim Adjustrent
t
SHRTFT21 (Primary O2 Sensor Feedback Correction Value) Percen
Current Bank 2 Fuel Trim Adjustment '
C
SHRTFT22 (Secondary Q2 Sensor Feedback Correction Value) Percent
Current Bank 2 Fuel Trim Adjustment
P
SHRTFT2 © (Primary O2 Sensor Feedback Correction Value) ercent
SPARKADV ' Spark Advance Cylinder #1 Degrees
TP -Throttle Position Percent
VS8 Q Vehicle Speed Sensor MPH-KPH

2. Freeze Frame Data Function

The Freeze Frame Data Function shows data from the diagnosis test mode’s mode 2. Freeze Frame Data allows
access to emission-related values from generic PIDs. These values are stored the instant an emission-related DTC
is stored in memory. This provides a snapshot of the conditions that were present when the DTC was stored. Once
one set of freeze frame data is stored, this data will remain in memory even if another emission-related DTC is stored,
except for Misfire or Fuel System DTCs. Once freeze frame data for Misfire or Fuel System DTC is stored, it will over-
write any previous data and the freeze frame data will not be further overwritten. When a DTC associated with the
freeze frame is erased or an ECM memory reset is performed, new freeze frame data can be stored again.

2.1 Effective Use of FFD

As described in the generic PID data monitor function, freeze frame data can be used for reproducing the conditions
necessary to run a duplication test.

First, confirm whether a DTC is stored in the vehicle. If so, monitor the freeze frame data and enter the contents on
the repair order. Once the DTC has been erased, refer to the appropriate W/M's DTC troubleshooting procedures and

confirm the three items below while idling. If the problem is continuously present, it can sometimes be detected again
by checking these items.

1. MIL is not illuminated (no DTC has been memorized).
2. DIAGNOSTIC MONITORING TEST RESULTS does not read FAULTY.
3. No PENDING TROUBLE CODE is stored in the memory.

If 1--3 are all okay, select RPM, LOAD, ECT and VSS while using the generic PID data monitor function and drive the
vehicle under the same conditions as indicated by the FFD, keeping them as steady and stable as possible. You also
need to drive the certain drive cycle. if DTC is related to the intermittent monitoring system. After that, check 1-3 above

again. If there is a problem, you can repair it quickly and efficiently by referring to the appropriate W/M’s DTC trouble-
shooting procedures.

. For example, suppose the FFD shows the data given below. If you drive at a smooth and steady 60 mph up a slope,
you should be able to match the conditions recorded in the FFD.

RPM: 3100

LOAD: 38%

ECT: 210 degreesF
VSS: 60 mph
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3. Retrieving And Canceling DTCs Function

3.1 Detecting DTCs

Like the Self-Diagnostic tester, the NGS tester can interpret DTCs. The NGS tester, however, can also display the
definitions of detected trouble codes. There are two types of DTCs. One type is stored in the PCM memory after it has
been judged as a malfunction for one drive cycle. The other requires two drive cycles before itis judged as a malfunc-
tion and stored in the PCM. One “drive cycle” refers to the following series of actions: Engine start — engine running
monitoring conditions are satisfied — ignition switch OFF — ignition switch ON (Fig.3-1). When a DTC has been
recorded the PCM will either illuminate the MIL or flash it on and off.

The PCM is also programmed to extinguish the MIL if it decides that conditions are normal for 4—5 drive cycles after
the DTC has been recorded. Furthermore, if the PCM decides that conditions are normal for 42 warm up cycles after
the DTC has been recorded, it will automatically be deleted from the memory.

Eng, run Eng. run Eng, run
ertain Driving Certain Driving ertain Driving
______ ondition ondition ondition

Y v
.—E




5. Diagnostic Monitoring Test Results
The DIAGNOSTIC MONITORING TEST RESULTS is the intermittent monitor system’s technical data, which is used
to determine whether the system is normal or not. It also displays the system’s thresholds and a diagnostic result. The
intermittent monitor system monitors the Oxygen Sensor, Evaporative Purge System, Catalyst and the EGR System.
This function is established in 1997 MY vehicles. A list of these technical data and thresholds is shown below. More-
over, some of the technical data and thresholds have initial values. If the test is not completed, they display their initial
values on the NGS screen. A list of initial values is shown in parentheses in the MEAS, Minimum Threshold and Maxi-
mum Threshold columns.
However, the Catalyst will sometimes indicate an initial value even if the test is completed. This is because the new
catalytic converter purifies the exhaust gas completely. As a result, the rear O2 sensor does not switch, so the following

formula doesn’t work,

Ratio=

The number of inversions of the Front Q2 sensor

= Threshold (Limit)

The number of inversions of the Rear O2 sensor

In this case, the PCM indicates the initial value.
EX: Protege Z5D MT

Minimum | Maximum Actual calculation formula
M
TEST# EAS Threshold | Threshold Threshold x LSB + OFF Set TEST CONTENTS
10:01:11 (608) 280 280 % 10 + 0 =2800 ms Front O2 sensor switch’s cycles
10:02:11 (g) 100 100 X 10+ 0=1000 ms Front O2 sensor response time
10:03:11 (g) 80 80 x 10+ 0 =800 ms Front O2 sensor response time
10:04:11 92 0 92 x (1.25/256) + 0 = 0.4492v :g’e”t 02 Rich 2= Lean switeh's volt-
10:04:02 | 123 0 123 X (1.25/256) + 0 = 0.6006v ngr ©O2 Rich = Lean switch’s voit-
10:05:01 71 0 71 x (1.25/256) + 0 = 0.3467v ch(;nt 02 sensor lean threshold volt-
10:06:01 112 0 112 % (1.25/256) + 0 = 0.5469v Front O2 sensor rich side threshold
voltage
10:11:11 480 22 22 x 116+ 0=1.375 Catalyst deteriorati
11 (65535) +0=1. ataly oration
N (DATA) x 1700/1024 + 0 .
10:21:00 2 (0) 67 ~240 —111.2~398.4mmAq In-take pressure Evaporative Purge
(65535) (DATA):67 ~ 240 System (Small leak)
.. 433—632 (_DATA) X 170011024 - 850 In-take pressure Evaporative Purge
10:22:00 3(0) (65535) =—131.2~199.2mmAq System (Large leak)
(DATA):433 632
<MIN=>
(DATA) x 950/256 + 0
=7.42~11.13mmHy
. 10 2 54 (DATA).2~3 .
10:41:
00 (32768) ©) (65535) EGR pressure changing
<MAX:>
54 x 950/256 + 0
=200.39 mmHg




5.1 Characteristics Of The Diagnostic Monitoring Test Results

The catalyst and oxygen sensor troubleshooting thresholds are normally set at a certain value, but the Evaporative
system’s values depend on atmospheric pressure and temperature. The EGR systern’s troubleshooting threshold val-
ues change according to changes in atmospheric pressure as well. Figure 5—1 shows a three-dimensional representa-
tion of the Evaporative system’s troubleshooting threshold value changes.

EX: Protege 25D MT
Evaporative Purge System Threshold: Tank pressure changing (Small leak)

(mmHg)
401 425 425 425 425
520 131.2 131.2 425 425
638 121.2 121.2 249.2 425
757 111.2 11.2 249.2 425 |
77 86 95 104 (°F) - 104
- 95
ECTCF)
atp (mmHg)
Fig. 5—1

Evaporative Purge System Threshold: Tank pressure changing (Large leak)

(mmHg)

401 199.2 199.2 199.2 199.2
520 ° ~131.2 -131.2 -101.3 199.2
638 -131.2 —131.2 -101.3 199.2
757 -131.2 -131.2 -101.3 199.2

77 86 95 104 (°F)

atp (mmHg)

Fig. 5-2

5.2 Effective Use of DIAGNOSTIC MONITORING TEST RESULTS

As was explained in the “Effective Use of FFD” section, the DIAGNOSTIC MONITORING TEST RESULTS function
is good for detecting the presence or absence of DTCs related to the intermittent monitor system after a duplication
test has been run. |f you use this function, you do not have to go through two drive cycles to perform a duplication test.

You can confirm the results of the test after one drive cycle, and thereby determine whether the malfunction has been
recreated.
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Furthermore, you can check whether the drive cycle is completed or not. If you compare the diagnostic monitoring
test results with the on-board system readiness test (RFC) status in accordance with next table.

1. If the diagnostic monitoring test results indicated an initial vaiue and the result of the RFC indicated “NO”, you can
be sure that the drive cycle is not completed.

2. If the diagnostic monitoring test results indicated a test result which is not within limits and a result of the RFC indi-
cated “NO”, you can be sure that the drive cycle is not completed and the system is faulty.

3. Ifthe diagnostic monitoring test results indicated a test result which is within limits and a result of the RFC indicated
“YES”, you can be sure that the drive cycle is completed and the system is normal.

1 2 3
DIAGNOSTIC MONITORING NITIAL VALUE TEST DATA IS NOT WITHIN | TEST DATA IS WITHIN
TEST RESULTS . LIMITS LIMITS
RFC (1st DC) NO NO (MIL IS NO YES

ILLUMINATED)

DRIVE CYCLE 1S NOT

COMPLETED
RESULTS DRIVE CYCLE IS DRIVE CYCLE IS

*Except for the catalyst COMPLETED (FAULT) COMPLETED (ALL OK)

diagnostic system

6. Pending Trouble Code Function

6.1 Characteristics of PENDING TROUBLE CODE
hie mnda.annlias tn 'Q7 MY and lndar rinhiolnamodaln Whano n areklomin deteatalin n menitnend o) nteo 3ha M1
141







1.3 Monitor function characteristics

Figure 1-2 below shows a close-up of part of the CIS (Continuous Injection System). The NGS tester monitors the
input device’s signals as it communicates with the PCM’s internal CPU. It also monitors the calculation values that
precede the output signal.

INPUT DEVICE PCM QUTPUT DEVICE

P T T T 0
I t
| [
I I
- o | @ |
5 e ! i
2 i : :
3 = <_— | No.1 )
~ 5 [ |
=) 8 [ I
> ] I |
Z g I I
= : l
5 |
) I No.3 |
as | 1
—_> ) | |
511! [
£ :
=5 " No.4 |
0 h |
| I
| |
1 I
E i No.2 |
=] 1 |
(] | |
E I |
o 1 |
5 ! I
5 VN : !
£ ! !
CENTRAL e 4

PROCESSING

UNIT (CPU)

Iy

[T T T T T 1171717

(O MASS AIR FLOW SENSOR and ® NEUTRAL SWITCH
INTAKE AIR TEMPERATURE SENSOR @ CLUTCH SWITCH

@ THROTTLE POSITION SENSOR and POWER STEERING PRESSURE SWITCH
CLOSED THROTTLE POSITION SWITCH (@ A/C SWITCH

(3 ENGINE COOLANT TEMPERATURE @0 IGNITION SWITCH (START SIGNAL)
SENSOR @ FUEL INJECTORS

@ HEATED OXYGEN SENSOR
(& CAMSHAFT POSITION SENSOR
(SGT, 8GC SIGNAL)




If you use this function, you can monitor the CPU’s calculations as shown below. (This could not be done with the ESM.)

1. Engine Coolant Temp. : "

2. Duty Signal :“ms or %"

3. Intake Air Temp. . wom ECT 140 °F APM 758 RPM
L ; " om IACV 1.4 MS \E 0 MPH

4. Ignition Timing i AT 95 °F

5. Injection Amount 1 “mg” 1GT 9 BTC

6. R.PM. _ : “RPM” INJ 22 MS

7. Vehicle Speed - "MPH CAPTURING DATA PRESS TRIGGER TO SAVE

1.4 Limitations of the NGS monitor function

There are four limitations relating to the NGS monitor function listed below. Please keep them in mind when performing
diagnostic functions.

1. You cannot determine whether the output device is good or bad.
As explained in point 1-3, the NGS tester monitors the values that are calculated prior to those values being sent
to the output device. Therefore, it is impossible to confirm whether they are being sent to the output device.
For example, assume the output device coupler is not connected. If input signals are being sent to the CPU nor-
mally, the monitor will still show the usuai calculated values. So even if the monitor values read normal, it does not
necessarily mean that the output device is functioning correctly.

2. The PCM's ground condition cannot be monitored.
When the ESM was used, the voltages at all PCM terminals could be determined. But in the monitor function mode,

the NGS tester monitors only those functions which are controlled by the CPU. Because of this, the grounds shown
below cannot be monitored. (Refer to figure 1-4 on the following page.)

PCM ground

Injector ground
Output device ground
Analog ground

aoop

When checking these grounds with the NGS tester, the Digital Measurement System tester function must be used,
and both voltage and harness continuity must be tested.
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.
]
l——-——0— | GNDSYSTEM
! I
I
|
!
— —I TRV 17V arP 0.3-0.7
WOP 3438
CPU F-(
A/D
CONVERTER
CONSTANT
5V VOLTAGE
SUPPLY
CIRCUIT

Fig. 1-4 Ground System

3. Input/output signal initial value display
Depending on the input/output device, the CPU may contain a device with pre-set initial values that are prepared
for engine start-up. If the ignition switch is in the on position, this device will cause the monitor to show values that
do not reflect the actual state of the vehicle. Figure 1-5 shows the initial values and the vehicles that will display
them.

As you test the vehicles, it will be necessary to note these initial values as you proceed with testing.

Model Device Initial Value
Protege (BP, Z5)
MX-5(BP) ~
MX-3(B6) IGT 20
MPV(JEE)
626/MX-6(FS) IGT -10
MX-3(K8)
626/MX-6(KL) IGT -7
Millenia (KL, KJ)

Fig. 1-5 Initial Value

Figure 1-6 on the right shows a display for a Pro-
tege (BPD) with the ignition key on. The screen
shows an IGT initial value of -20°.

If an NE signal is being inputted when you crank the RPM
engine, you can confirm that the ignition timing will
go from —20° to 7° (the fixed ignition is being carried
out), as shown in Figure 1-7,

CAPTURING DATA PRESS TRIGGER TO SAVE

Fig. 1-6
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And, in order to supply stable voltage, you should
use a battery hookup adapter and connect the

power supply directly to the NGS tester. (Refer to :gﬁ :
the warning in 2-2—4.) APM 250 RPM

CAPTURING DATA PRESS TRIGGER TO SAVE

Fig. 1-7
4. Fuel injection amount

As Figure 1-8 shows, the NGS tester monitors the calculated value before the signal is distributed to each injector.
When one injector has an open circuit, the PCM will increase the amount of fuel in order to maintain engine revolu-
tions,

Due to this, the calculated values that you are monitoring will increase, but individual inspection will be necessary

in order to determine which injector has the open circuit. In a V6 engine the right and left banks are calculated sepa-
rately, so there are two PIDS: INJ RH and INJ LH.

N 28me || IGON 0.0
IDLE 2040

2.8ms

LY

<
-/
/

Fig. 1-8
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2. Recording Function
2.1 Outline
Because the NGS tester records data at the same time it monitors it, itis very effective at diagnosing hard-to-find inter-

mittent malfunctions. The characteristics of the recording function and effective ways of using it during troubleshooting
are explained below.

2.2 Characteristics and limitations

1. Data sampling speed
When using the NGS tester, the sampling intervals will differ between when you monitor the actual data and when
you retrieve the stored data and play it back on the tester. Figure 2-1 below shows the sampling intervals for some
PID data, both when it was originally monitored and when the same data was played back as a recording.

NGS MONITOR DATA NGS RECORDING DATA
REAL TIME DATA (SAMPLING) (SAMPLING)

L~

210ms TPV 17V |[ETF 0307
WCPR3.4-3.8

LT T T TTT1T 171

CPU

AD
CONVERTER

CONSTANT
VOLTAGE
BUPPLY
CIRSUIT

Fig. 2—1
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2. Data recording capacity

The NGS tester has a maximum capacity of 16K. This is composed of pre-trigger and post-trigger recording areas,
as shown in figure 2-2 on the right.

The pre-trigger recording area starts when monitoring is begun, and can record up to 8K of sampling data. If the
amount goes over 8K, the tester is designed so that it will automatically start erasing the old data and recording
new data in its place.

Monitor i
Start Trigger End

" 8K bytes 8K bytes

—_—

Pre-trigger recording area

Post-tr i

k4

EX: Trigger pressed when 4K of the 8K pre-trigger recording area is filled.

Start Press trigger End
e— 4K bytes 12K bytes

4K bytes of pre-

rigger data Up to 12K bytes post trigger data -

Fig. 2-2

On the other hand, post-trigger recording starts during data monitoring, from the time the trigger button is pressed,
and continues until the tester’s 16K capacity has been filled. In other words, post-trigger recording begins where pre-
trigger recording stops and continues until the 16K capacity has been filled.

For instance, if pre-recording has taken up 2K and the trigger button is pressed, the post-trigger recording will be able
to record up to 14K of information. When the post-trigger recording section becomes full, the recording will stop auto-

matically and a "RECORDER-FULL, PRESS TRIGGER TO SAVE" message will appear on the screen, prormpting you
to save the recorded data.

The trigger button can be pressed anytime during post-trigger recording to stop the recording function.
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3. Relation between number of items sampled, sampling speed, and recording capacity

As Figure 2-3 shows, as the number of monitored or recorded items increases, the sampling interval will become
proportionately longer.

For example, if one or two items are being monitored or recorded, the sampling interval is extremely short, and
you can confirm small fluctuations in the data. However, as the number of monitored items increases the sampling
interval gets longer, making it difficult to confirm small changes in the data.

Moreover, if one or two items are being recorded, the recording time is extremely long, and you can record a lot
of testing data at once.

Number of . - . - " .
ltems Sampled Monitored Data Sampling Interval | Recorded Data Sampling Interval | Recording Capacity (Sec.)
1 210 ms 300 ms £868.14S
2 210 ms 300 ms 433.965
3 270 ms 420 ms 380.655
4 270 ms 420 ms 285.425
5 340 ms 530 ms 281.398
6 340 ms 530 ms 234.26S
7 400 ms 650 ms 233.605
8 400 ms 650 ms 210.538
9 470 ms 770 ms 213.478
10 470 ms 770 ms 191.858
Fig. 2-3
Figure 2-4 shows a graphic display of data
recorded from the O2 sensor alone. Figure 2-5
displays O2 sensor data taken after recording sig- 0.91
nals from five other devices. 2-5 shows a rougher FHO2S
picture than 2—4 because its sampling interval is v 0.21
longer. Therefore, when trying to record data from 0.15
a particular source or sources, it is necessary to —-20.6 -20.3 -6.8
restrict recording to those item(s).
Fig. 2-4
0.92
FHO2S
0.86
%
0.20
206  -205 +14.4

Fig. 2-5
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4. Power source connection warning

There are three ways of supplying powerto the NGS
tester:

a: Hookthe NGS tester power cable up directly

to the battery using the Battery Hookup
Adapter (Fig. 2-6).

b: Plug the NGS tester power cable directly into
the cigarette lighter and tumn the ignition key
to the “ON” position (Fig. 2-7).

¢: Plugthe NGS tester power cable directly into
the NGS OBD-Il Adaptor power cable con-
nector (Fig. 2—-8)

10-14 volts are usually required to start the NGS
tester, and 8 volts or more to keep it running.

Ifthe power supply is setup asin “a” above, the tes-
ter can usually be given 12 volts or more as long as
it does not drain the battery. However, during crank-
ing the display may revert back to the starting
screen if the voltage drops to 8 volts or below.

~ When the “b” method of power supply is used, on
the other hand, the voltage will instantly go to zero
during cranking. Consequently, the NGS display will
revent to its starting screen. At the same time moni-
toring or recording will be interrupted, and any
recorded data will be lost.

Therefore, we recommend connecting directly to
the battery whenever possible when monitoring or
recording data. Itis particularly important to connect
directly to the battery in the following two cases:

a: When the engine will not start.
b: When the problem occurs during cranking.

Fig. 2—6

Fig. 2-7

b-15

Fig. 2-8



When the “b” or “c” method of supplying power supply is used, on the other hand the voltage will instantly go to zero
it the “ROOM fuse” or “CIGAR fuse” is burned out (Fig. 2-9). Consequently, the NGS tester won't operate. Therefore,
we strongly recommended connecting directly to the battery whenever possible when using the NGS tester.

n 1

16
+BB

KLN

SGND]CcGNO|

DATA LINK CONNECTOR

—
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In view of this, the lines displayed on an oscillo-
scope (Fig. 3—-2) and the NGS tester (Fig. 3—3) will
be completely different even though they are show-
ing the same data. When reading NGS graphic
data, it is necessary to place the cursor over the

point on the line that you want to read the correct
value.

3.2 Using the Graphic function effectively

This function is especially effective in analyzing data types 1-3 below.

1. Observing data changes per unit of time

Figure 3—4 shows changes in O2 sensor voltages
per unit of time during idling. From this dataitis pos-
sible to tell whether the problem occurs under rich
orlean conditions. You can also check the following
two items according to points & and @) in the figure.

®.Constant lean mixture: idling problem occurs
under lean mixture conditions.

®. Short 02 feedback: problem occurs in a specific
cylinder

You can judge that the problem originates in a specific cylinder under lean mixture conditions.

2. Correlating device signals and problem points
Figure 3-5 shows a graph of engine revolutions
(RPM) and air-flow sensor (AFS) voltage. From this
data you can determine that when the RPMs
change there is a simultaneous rise in AFS voltage,
even if the engine is idling.

3. Checking intermittent and minute data fluctuations
Figure 3—6 shows changes in injector fuel amounts
during idling. From this graph you can tell when the
amount increased. This shows the reason(s) it was
necessary for the amount of fuel to be increased
when RPMs dropped below the target RPMs.

15
IACV ,
1.4
1.4
172 474 3.4
Fig. 3-3
0.99 B
FHO2S '
0.61
v
0.05
250  -259 -12.1
Fig. 3-4
2.9 P 1202
MAF V RPM
1.2 e 782
v RPM
11 260
266  -26.4 +1.0
Fig. 3-5
3.6
INJ P
22 < gbms
MS
2.1
200  -19.9 -6.8
Fig. 3-6

In these situations, if you monitor the input/output signals relating to the amount of fuel and can confirm that there is
no fluctuation, you can assume that the problem relates to the ignition system.
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4. Simulation function

4.1 OQutline

The NGS tester has a simulation function that enables it to force the output device to start and stop by means of com- _
mands issued from the tester to the CPU inside the PCM. If you use this function, you can confirm whether the PCM,

the output device, and the connection between them are all working normally by checking the output device’s reaction
to the tester’'s commands.

4.2 Characteristics

This simulation test uses the K communication line to send NGS-selected commands to the PCM'’s internal CPU and
operate the CPU output device’s control program. Three seconds after the program is carried out, control will revert
to the basic CPU program.

4.3 Using the simulation function effectively
For example, if you select SIMULATION TEST and “INJ #1 OFF”, this will cause injector #1 to stop operating for three
seconds. Pressing the NGS start button sends the command to the CPU. When the command s received, the program

that controls stopping the injector inside the CPU is preempted and injector #1 is interrupted for three seconds (See
Figure 4-1). :
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PCM
cbu No.1
} = '
OFF =
[&]
@ 2.1ms — %
] o E 2.1ims — S NO-3
E w ™ a
:_ é g 2.1ms = .é VS
Q = | _—
P Q
2] |5
=
= \ AN
Q
o & IDLE
- »| INJECTION
z AMOUNT 1
= = No.2
VAN
(I NEW GENERATION STAR TESTER (8 HEATED OXYGEN SENSOR
(@ CAMSHAFT POSITION SENSOR (D NEUTRAL SWITCH
(5GT, SGC SIGNAL) CLUTCH SWITCH
@ MASS AIR FLOW SENSOR and (® FUEL INJECTORS
INTAKE AIR TEMPERATURE SENSOR
@ CLOSED THROTTLE POSITION SWITCH
(IN THROTTLE POSITION SENSOR)
(® ENGINE COOLANT TEMPERATURE
SENSOR )
Fig. 4—1
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Executing this program enables you to confirm via idle fluctuations that

No. 1 injector unit

PCM

Related harnesses

No. 1 cylinder ignition

No. 1 cylinder compression

oo

are all operating norrhally. And if you cannot confirm this, you can assume that the problem lies in one of these five
areas.

If you use this function, you can also shut off each cylinder’s injector operation one at a time during idling and confirm
changes in RPMs. In this way, you can determine whether an idling problem arises in a specific cylinder or not. For
instance, if you shut off the cylinders one by one, measuring the change (decrease) in RPMs each time, and discover
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Because of this, the NGS tester cannot precisely
determine where the signal's ON/OFF point is.

Br =1 RMS 0.000mV 21 tm=2.6ms
'

ON/OFF [

) B+=14.0
Threshold

} B+=12.7

m 2V 0% OFF OFF

Fig. 6-2
Also, when measuring frequency, duty signals or
puise width, the ON/OFF ratio for a certain period of
time is calculated inside the NGS. So if the pulse OVER BVERD
width changes suddenly and exceeds the NGS’ EXTpwLD
ability to calculate, an OVER message will appear. 26
In this way, if the tester goes into the OVER range MS 07 | :
during recording. ' 1.0 109 -18
The data is later displayed graphically, the graph will
be very rough and minute fluctuations will be impos-
sible to confirm.
The figures on the right show actual fuel injector Fig. 6-3
data. In figure 6-3 the NGS tester went into the

OVER range once while recording, so the graph dis-

played is very approximate compared to that of fig-
ure 6—4.

3.3

EXTpwLD @
2.6

MS
0.8

-10.6  -10.6 0.6

Fig. 6-4

2. Signal simulation function

Inthis function, the NGS tester generates a dummy signal and sends it to the input device. From the device’s reactions

to the signal, you can determine whether it is working properly. The dummy signal is limited to the following low-fre-
guency applications:

Voltage: 0-6v
Frequency: 50 - 3000Hz
Duty: 1-99%

In cases where (1) a signal falls outside these parameters, (2) it falls inside the parameters but nothing can be deter-
mined from the reactions, or (3) the reactions are pertinent but will take an extremely long time to inspect, this function
is not suitable for performing the inspection. In addition to the igniter-distributor system inspections listed in Chapter
One, the signal simulation function can also be used during speedometer sensor checks (refer to appropriate W/M).
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3. The differences between the simulation test function and the signal simulation function

The biggest difference between the simulation test

function and the signal simulation function is shown SIMULATION FUNCTION

in the flowchart on the right.

Unlike the simulation test function, which uses pro- NGS | command | CPU | commana [OUTPUT
L . TESTER DEVICE

grams inside the CPU to force the output device to

run or stop, the signal simulation function generates
a low-frequency, and dummy signal inside the NGS
tester and sends it directly to the input device, then SIGNAL SIMULATION FUNCTION
confirms the input device's reactions.

TESTER DEVICE

Therefore, whenever you use the signal simulation function you have to establish the appropriate signal for the device
you are inspecting.

6.3 Effective use of the digital measurement system

If you use the digital measurement system’s link function, you can monitor input/output values from the PCM’s internal
CPU while measuring signals from a device on the same screen. Using this function, if you measure values at the
device's connectors and compare them to the same device’s CPU signals’ monitored values, you can determine

whether the device’s signals are inputting properly into the PCM, and also whether the PCM's signals are being out-
putted properly.

For example, at the same time that you measure
output signais at the AFS connector, you can moni-
torthe AFS’ PCM input signals and, if there is no dif-
ference in the two values, confirm that the AFS sig-
nals are being input properly into the PCM. Even
when there is no difference, however, if the input
- mhﬁ_}g._diﬁn.rnn:hJ YAl ek vl —
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EXAMPLE 1
<Problem>

The car wouldn’t accelerate at times when driving along rutted roads, and idling problems developed.

<Current condition>

When starting the engine, the RPMs increased during first idiing, then slowly dropped as the engine warmed up. You
tried pressing the accelerator a few times, but the RPMs increased as usual and everything seemed normal.

<Self-diagnosis system:
No trouble code appeared on the screen when you checked.

With a problem like the one in the example, select the NGS monitor function and check the input/output signals for
the items below.

1. RPM: Confirm the point at which the probiem occurs. Recreate the problem and confirm the point where
the RPMs fall outside the acceptable range.

2. INJ: Check whether the amount of fuel increased or decreased when the symptoms were duplicated.

3. ECT: Is the problem related to the engine coolant temperature? (Cold, During warm-up, warm, hot).

4. IGT: Is the problem related to various load signals? (Check each signal’s load.)

5. 1ACV: Is the problem related to the amount of intake air?

6. MAFV: Are input signal values within specification?

7. TPV: Are input signal values within specification? Does it change with RPM fluctuation?

8. CTP SW:  With the throttle fully closed, check to see that the CTP SW is ON.

9. FHO2S: Does the problem occur during rich or lean conditions? Also, is it in a specific cylinder?

<Testing method:>

Take the car to a rutted road and drive it while monitoring the signals you have selected based on the customer’s

information. As soon as the problem re-occurs, press the trigger button and run the duplication test for the set amount
of time.

<Test results>

You started running the duplication test. When the engine experienced acceleration difficulties, you pressed the trigger
button immediately.

The engine hesitates during accelerating, and no-load racing. Also, idling RPMs fluctuate between 400-1000.
Injection time lengthens during the malfunction.

The problem occurs when the water temperature is low and remains even when the temperature increases.
Ignition timing varies between 6 and 14° but there are no signs of a load being borne.

During idling, duty values are higher than normal and RPMs climb.

The input value is 3.9V. It is out of specification.

The input value is within specification.

The idle switch is on.

There is a rich condition during the malfunction.

YoNOO WM

<Troubleshooting resultss
According to the test results above, when the problem occurs fuel injection time lengthens and a rich condition ensues
even though the IAC tries to compensate. No load is borne, but the AFS voltage is extremely high. From these results

you can assume that the cause of the problem is related to the AFS. The reason that the self-test did not detect this
is that the AFS voltage values were within the normal self-test range (0.6V to 4.9V),

<Inferred problem:
From these results you can infer the following:

There is a problem with the AFS ground.

There is a poor connection in the AFS-PCM connector(s) or terminal(s).
The AFS unit itself is malfunctioning.

There is a break in the PCM's internal soldering.

coop
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<Finding the cause of the problem>

In order to determine which of the four possibilities above was the actual origin of the problem, you used the digital
measurement system’s link function and monitored both the voltage on the AFS side of the connector and the AFS
voltage inside the PCM simultaneously. But because there was no difference in the signals’ values, you checked the
ground voltage. The result was that you discovered a ground voltage of 1.5-2.5V (approx. 0 volts is normal), and deter-
mined that a poor ground was the cause of the problem. So then you checked the ground wiring and found that when
you touched the joint connector (JC—06) the ground voltage surged. Finally, when you checked the connector you
found that the ground line terminal connection was a little loose.

<Repair instructions>
Repair the AFS ground line terminal.

<Completion check:

After you confirmed that the ground voltage is now zero, you tried to recreate the problem using the customer complaint
sheet as a base and ran a duplication test. If the problem did not re-occur and the AFS input values were within the
standard range, the malfunction has been repaired.

b-25




USING THE NGS TESTER

OUTLINE

The New Generation Star (NGS) tester is designed to interface directly with the Electronic
Control Module for powertrain, body and chassis computers on many OBD-equipped vehicles,
and to read serial data and Diagnostic Trouble Codes (DTCs). It also meets SAE J1978
standards for OBD-Il-compatible scan tools. The tester performs many enhanced functions
on MAZDA OBD-ll-equipped vehicles.

The NGS tester has a generic scan tool function that is standard across the automotive
industry in the United States. It also performs the manufacture’s specific functions; that is,
the NGS tester can perform various functions according to the vehicle and program card
selected.

What are generic functions?

OBD-lI regulations stipulate that you must be able to monitor on-board diagnostic system
data using a scan tool for diagnostic test modes 01-07. Furthermore, it is also necessary to
be able to monitor this data using a scan tool that meets the requirements of SAE J1978
standards for OBD-Il-compatible scan tools, without making inquiries to the tool’s
manufacturer. At Mazda, these monitor functions, found even in commonly-marketed scan
tools, are called “generic functions”. You can use them by selecting “GENERIC OBD-II
FUNCTIONS” from the NGS tester menu screen.

What are specific functions?

“Specific functions™ are original scan tool functions created by various manufacturers in
order to be able to troubleshoot effectively. The specific functions that Mazda uses are shown
on the NGS menus on the following pages. At Mazda, there are some specific functions that
are used only with the NGS tester. In these cases, the correct vehicle model and program
card must be selected.

In this chapter, we will used various information taken from the NGS tester display as charts
to explain the tester set-up, the basic operation of both generic and specific functions, and
what you can do with those functions. When using the tester, please following the
information points written to the left of the chart.

1, Fmd and clear Dlagnostlc Trouble Codes (DTCs).







No.

Function Ref.
Page
1[It provides a list of vehicle and engine specifications. You sometimes need to select| c-40,41
the proper model and specifications in order to get precise data on the vehicle that
you are testing.
2 |Displays diagnostic trouble codes (DTCs) related to engine control.  Also, the codes| c-42-44
stored in the CPU memory can be stored in the NGS tester. DTCs stored in the
PCM memory can be cleared by selected the CLEAR button.
3 |Real-time monitoring and recording of the status of sensors/switches/relays/solenoid| c-45-48
that you processed in the PCM (ECM).
4 |Operates output devices (IAC valve, injectors, etc.) by sending command signals| ¢c-51-54
from the NGS to the PCM (ECM).
5 |Diagnoses each device (TPS, AFS, etc.) and displays the results. ¢-55-60
6 |Displays diagnostic trouble code (DTCs) related in Anti-lock brake system. Also the] —
codes stored in the CPU memory can be stored in the NGS tester.
7 |Once data is stored, it can be replayed and displayed graphically or in table form,| c-49,50
making it useful for troubleshooting tricky intermittent problems.
8 |Once a DTC is recorded, it can be replayed. —
9 |1) Measure VOLTAGE, RESISTANCE, FREQUENCY, DUTY CYCLE, and
PULSE WIDTH, and displays data in MAX and MIN valves.
2) Also real-time monitoring and recording are possible. In this case, the c-61-70
measurements that you took in 1)can be compared to PCM signals that are
processed for that part (except the RESISTANCE).
10_[Tests the vehicle’s reaction by sending dummy input signals to the PCM (ECM).
11 |Monitors input, output signal and calculated value in the PCM which are related to| ¢-9,10
emission system.
12 |There are some technical data which indicate engine condition at the time of the first| ¢-17-21
malfunction detection.
13 |[Displays DTCs related in emission system with definitions. c-22-25
14 |Deletes DTC, PENDING TROUBLE CODE, RFC and DIAGNOSTIC MONITORING| c¢-22-25
TEST RESULT.
15 [It shows the rich to lean voltage range and also displays the thresholds in MAX and| ¢-26-29
MIN.
16 (It shows Intermittent Monitor System’s technical data, which are used to determine| ¢-30-33
whether the system is normal or not
17 |Displays DTCs related in Fuel System, Misfire and CCM at the first drive cycle's| c-34-39
detections.
18 _|It shows the OBDII system’s operation condition. c-11-16
19 |There are 3 options for controlling the functions of the NGS: Adjust control of| c-71-74
display/Select baud rate of printer/Change to ENGLISH /METRIC units.
20 |[There are 9 kinds of internal system test. They check various functions of NGS| ¢-75-80

system and determine whether or not they are normal.
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HANDS-ON INTRODUCTION TO NGS TESTER

Objectives
*To learn how to set up the NGS tester.
*To learn how to access the Main Menu.

*To learn how to check the NGS tester briefly, if it doesrit work.

NGS Set-up Prbcedure

Insert the “VEHICLE INTERFACE MODULE”
into the “NGS CONTROL UNIT” . Make sure
it is fully seated. l '

Insert the program card into the back of the NGS
control unit. l

Make sure the ignition key is off.
Plug the NGS OBDII Adapter connector (with plastic
shield) into the NGS VIM Link Jack.

l

c-4

Information Points

If the VEHICLE INTERFACE MODULE
and PROGRAM CARD are already
installed into the NGS tester control unit,
go to step 4.

To prevent the VEHICLE INTERFACE
MODULE (VIM) from falling out of the
tester and being damaged, be sure that
VIM is securely inserted.

The front of the program card should
face outward.

The program card can be installed
smoothly and completely only if the card
insertion direction is correct.



Plug the NGS OBD-II Adapter large 5-pin connector
into the vehicle’s Diagnostic Data Link Connector
(DLC), located under the steering wheel behind
a plastic cover.

Plug the NGS tester power cable into the NGS OBD-I|
Adapter power cable connector or vehicle’s cigarette
lighter (key on). l

Note:

If you piug the NGS tester power cable
into the NGS OBD-Il Adapter power cable
connector or the vehicle’s cigarette
lighter, the NGS tester won’t get power if
the room fuse is melted.

You must use the battery hook up adapter
to avoid this.

If you’re using the alternative hook up, plug the NGS
tester power cable into the Battery Hookup Adapter.

c-5




MAZDA
DIAGNOSTIC LINK MODULE 88-97 VIM1V3.0
SYSTEM CHECK: M * OK
PLEASE WA Twwenx

NGS Menu Selection

10.

11.

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START

G T

NEW GENERATION STAR SET UP

SELECT ITEM AND PRESS TRIGGER TO START

1

c—6

As the NGS initializes, you will hear a
double beep. The display will show,
(SYSTEM CHECK: M #* *ciiickaaaansa (),

M tskakiokdiokk” indicates that the
memory from the last testing session still
exists.

B ko™ indicates that the
memory is blank.

The main menu gives five choices after
“SYSTEM CHECK: M**hitcoa K™
disappears.

Use the Menu Dial to move the highlight
bar up and down:
clockwise - down
counterclockwise -up

Use the Menu Dial to move to the next or
previous screen:
clockwise - next
counterclockwise - previous

Or press these number keys:
- 1 or 0 will move you to the next
screen.
2 or 9 will take you back to the
previous screen.

Make sure that the main menu changes
from the display in step 9 to the display in
step 11 when you turn the menu dial
clockwise.



12.

Press TRIGGER to select or begin a
function.

5 3 B2 N R N

Press CANCEL to quit a function and to
return to the previous menu.

Functions of SCREEN BUTTON (No.3
~-No.8) are displayed on the screen when
available.

When NGS doesn’t beep or show display

Information
*If the NGS doesn’t give a double beep and doesn’t show “System Check”
check the items according to the chart below.
* If NGS beeps but the screen remains blank, it may mean that the contrast needs adjusting
- refer to NEW GENERATION STAR SET UP (SPECIFIC 8).

13.

Is there a 12 V power supply to NGS?

A. If the screen becomes faintly light with
no display when 12 V is supplied to
NGS, go to step 14.

B. If the screen remains dark even when
battery source is normal, go to step
15.

14. Verify that the program card is

A. the correct one.
B. inserted correctly.




15.

Check the fuse located in the NGS tester

@ power cable plug.
' If you’re using the NGS tester power
Q,o'®&ﬁ/ cable that fits into the vehicle’s cigarette

lighter, you should also check the fuse of
the cigarette lighter.
/‘@ (*The fuse location depends on the

vehicle model).

Or, change connector to the Battery
Hookup Adapter.

If the problem is not corrected by the above
steps, disconnect the NGS and call
AMERICA KOWA SEIKI, INC.

TEL (310)638-1000

FAX (310)638-3005

When NGS shows the wrong display

If the NGS tester shows the wrong display and it can’t be fixed even if the program card is
reinstalled properly, it may be necessary to simply go back to the beginning and “re-boot” the

tester several times. If the problem is not corrected, please contact AMERICA KOWA SEIKI,
INC.
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GENERIC 1: PID DATA MONITOR

Objective

*To learn how to monitor PIDs data which are related to emissions.

Preparations

*Start the engine and let it idle until it is at normal operating temperature and rpms.

PID Data Monitoring Procedure

1.
VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK
VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERICOBDIl FUNCTIONS -
SELECT ITEM AND PRESS TRIGGER TO START
Select “GENERIC OBDII FUNCTIONS”
and press “TRIGGER”
2. v
-NOT ALL SUPPORTED ON BOARD SYSTEM
READINESS TESTS HAVE BEEN COMPLETED
-MIL STATUS IS OFF
[rests] | | | H I | [ conr ||
Press .
3. |
PID/DATA MONITOR
FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS
SELECT ITEM AND PRESS TRIGGER TO START
Select “PID/DATA MONITOR” and press “TRIGGER”
4. ¥
CCNT LOAD 02812
ECT LONG FT1 OBDSUP
FUEL SYS1 MAF RPM
FUEL SYS 2 MIL SHRTFT12
IAT 02511 SHRTET11
L jEAn] | max || 1 | L |

|

Turn the menu dial clockwise .

v

c-9

Information Points

You can use the Generic Functions
without selecting a particular vehicle.

When you select

[TEsTs ] You can perform “ON
BOARD SYSTEM

READINESS TEST” .

| CONT |:You can perform any Generic
Function item.

To select a desired item, place
the highlight bar over the item
and press TRIGGER.

The screen will display a list of PIDs.

PID (Parameter ldentification):
There are items for which the monitoring
of data is possible.

A several-page list of items you may
monitor is displayed on the screen.

Move the menu dial to scroll through the
list.

The screen displays PID abbreviations.
Verify the standard name by referring to
the OBDII Service Highlight (Generic
Function).




SHRTFTI
SPARKADV
TP

VSS

[ Jfeear] Cwax] ] )]

Turn the menu dial counter-clockwise until the display

returns to the previous screen.
Select PIDS(ECT, LOAD, MAF, 02511, RPM).

{
CCNT *LOAD 0zs12
*ECT LONG FT1 OBDSUP
FUEL 8YS1 *MAF *RPM
FUEL SY§ 2 MIL SHRTFT12
IAT *02511 SHRTFT11

| | [cLear] [max ) [sTART | | | |

Press to begin displaying your selected PIDs.

ECT 68 °F NODE: 10
LOAD 294 % NODE: 10
MAF 0.0 Lb/m NODE: 10
02511 0.01 \'4 NODE: 10
RPM 0 RPM NODE: 10

PRESS CANCEL TO EXIT

Press

“CANCEL” untill you get back to the main menu.

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

NEW GENERATION STAR SET UP v

SELECT ITEM AND PRESS TRIGGER TO START

c-10

To select desired PIDs, place the highlight
bar over the item(s) and press TRIGGER.

A star symbol appears next to the item
when it is selected.

Press TRIGGER once again to deselect a
PID.
Press CLEAR to deselect all PIDs.

You can select all PIDs when you press

the button.

NODE:10

It's indicating the Powertrain Control
Module (PCM). In other words,
“NODE:10” indicates the source of each
PID.



GENERIC 2: ON BOARD SYSTEM READINESS TESTS

Pre-information
What is the "ON-BOARD SYSTEM READINESS TEST"?

It shows OBD-Il systems operating status.

All OBD-I! scan tools should display On-Board Systems Readiness (OSR) Tests.

The OSR will display the monitors that the vehicle supports and the status of all monitors
(complete or incomplete) at that time. If any monitor is incomplete, the scan tool will
identify which monitor has not been completed. Misfires, the Fuel System and
Comprehensive Components (CCM) are continuous monitoring-type functions and won't
display complete or incomplete.

The NGS tester will always display a "CONT" message for Misfires, the Fuel System and
CCM.

Under certain driving conditions (drive cycles), the OBD-II diagnostic system will monitor the
catalyst, EGR system, evaporation system and oxygen sensor (including the oxygen sensor

heater) once, then display a "YES" message on the screen of the NGS tester once those
system monitors are completed.

There are two possibie reasons that the readiness test would not be completed:

1. The OBD-II drive cycle conditions have not been met.
2. The diagnosis system has some condition that inhibits diagnosis.

Each diagnosis system has conditions that will inhibit diagnosis. For example, the catalyst
monitor judges the deterioration condition the catalyst converter based on the oxygen
concentration in the exhaust gas purged by the catalytic converter. However, diagnosis is
not possible when the oxygen sensor has failed. In such a case, neither normal operation
judgment nor malfunction judgment are possible, and "NO" will be shown on the RFC
display (refer to the diagnostic test mode for details).

If you wont to initialize the OBD-II diagnostic system, perform the DTC cancellation
procedure or disconnect the negative battery cable.
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Obijective
*To learn how to monitor the operating condition of the OBDII system.

Preparations
*Start the engine and let it idle until it is at normal operating temperature and rpms.

Readiness Test Procedure Information Points

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDI FUNGTIONS

SELECT ITEM AND PRESS TRIGGER TO START

Select “GENERIC OBDII FUNCTIONS”
and press “TRIGGER”

2, v

-NOT ALL SUPPORTED ON-BARD SYSTEM
READINESS TESTS HAVE BEEN COMPLETED
-MIL STATUS IS OFF

Fests) [ 11 ] [cont]

Pres:-‘l

3.
[SUPPORTED TEST COMPLETE? | “CONT” means “Continuous Monitoring
MISFIRE MONITORING CONT system”.
FUEL SYSTEM MONITORING CONT
COMP COMPONENT MONITORING CONT|
PRESS CANCEL TO EXIT
Turn the menu dial clockwise.
4,
[SUPPORTED TEST COMPLETE? | Note:
: The YES/NO status of each system
CATALYST YES depends on the vehicle.
EVAPORATIVE PURGE SYSTEM NO
OXYGEN SENSOR YES |

PRESS CANCEL TO EXIT

Turn the menu dial clockwise.

\
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[SUPPORTED TEST COMPLETE? |
OXYGEN SENSOR YES 1
OXYGEN SENSOR HEATER YES
EGR SYSTEM YES

PRESS CANCEL TO EXIT

Press “CANCEL” until you get back to the main menu.

v

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDI FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START

Select “GENERIC OBDIl FUNCTIONS”
and press “TRIGGER” .
v

-NOT ALL SUPPORTED ON-BOARD SYSTEM
READINESS TESTS HAVE BEEN COMPLETED
-MIL STATUS IS OFF

resvsi[ | [ JI

| [cONT |

Press .
)

PID/DATA MONITOR

FREEZE FRAME DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES |
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

Select “CLEAR DIAGNOSTIC CODES”
and press “TRIGGER” .
!

[CLEAR DIAGNOSTIC TROUBLE CODES |

[sTaRT | | JL__JI 11 |

Press )

c-13

First, please carry out the “CLEAR
DIAGNOSTIC CODES” toinitialize each
system’s status.

Then follow the diagram’s instructions.



10.

11.

12.

13.

-DIAGNOSTIC TROUBLE CODES CLEARED
-ON BOARD SYSTEM TEST RESET

|CLEAR DIAGNOSTIC TROUBLE CODES

PRESS CANCEL TO EXIT

Press “CANCEL” once.

PI/DATA MONITOR.

FREEZE FRAME DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

Turn the menu dial clockwise.

|

DIAGNOSTIC MONITORING TEST RESULTS
PENDING TROUBLE CODES
ON BOARD SYSTEM READINESS

SELECT ITEM AND PRESS TRIGGER TO START

Select “ON BOARD SYSTEM READINESS”
and press “TRIGGER” .

READ/CLEAR DIAGNOSTIC TEST RESULTS
ON BOARD SYSTEM READINESS TESTS

SELECT ITEM AND PRESS TRIGGER TQO START

Select “ON BOARD SYSTEM READINESS TEST”
and press “TRIGGER" .
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14.

15.

16.

17.

18.

-NOT ALL SUPPORTED ON-BARD SYSTEM
READINESS TESTS HAVE BEEN COMPLETED
-MIL STATUS IS OFF

| L] [conT]

LESC ) I |

TEST
[SUPPORTED TEST COMPLETE? |
MISFIRE MONITORING CONT
FUEL SYSTEM MONITORING CONT
COMP COMPONENT MONITORING CONT]

PRESS CANCEL TO EXIT

Turn the menu dial clockwise.

[suPPORTED TEST COMPLETE? |
CATALYST NO 1
EVAPORATIVE PURGE SYSTEM NO
OXYGEN SENSOR NO |

PRESS CANCEL TO EXIT

Turn the menu dial clockwise

[SUPPORTED TEST COMPLETE? |
OXYGEN SENSOR NO 1
OXYGEN SENSOR HEATER NO
EGR SYSTEM NO

PRESS CANCEL TO EXIT

Perform the each drive mode according to the W/M in ‘97 MY’s.

[suPPORTED TEST COMPLETE? ]
OXYGEN SENSOR YES 1
OXYGEN SENSOR HEATER YES
EGR SYSTEM YES

PRESS CANCEL TO EXIT

Turn the menu dial counterclockwise.

l
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When you refer 10 the W/M of the vehicle
that you are testing and follow the OBDH
drive mode, you can see the display
changing from NO to YES.



19.

20.

21.

[sUPPORTEDTEST COMPLETE? |

CATALYST YES 1

EVAPORATIVE PURGE SYSTEM NO

OXYGEN SENSOR YES |
PRESS CANCEL TO EXIT

Turn the menu dial counterclockwise.

{

[suPPORTEDTEST COMPLETE? |

MISFIRE MONITORING CONT

FUEL SYSTEM MONITORING CONT

COMP COMPONENT MONITORING CONT|
PRESS CANCEL TO EXIT

Press “CANCEL" until you get back to the main menu.

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM

GENERIC OBDIl FUNCTIONS v

SELECT ITEM AND PRESS TRIGGER TO START
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GENERIC 3: FREEZE FRAME DATA

Pre-information

What is FREEZE FRAME PID DATA?
l

There are some technical data which indicate engine condition a the time of the first
malfunction detection.

The OBDII regulations state that when the first malfunction of any emission component or
system is detected, the engine operating conditions at that moment are stored in the ECM
as “FREEZE FRAME” data. Once one setof freeze frame data is stored, it will remain
in memory even if another emission-related DTC is stored, with the exception of Misfire or
Fuel System DTCs. Once freeze frame data for Misfire or Fuel System DTC is stored, it will
overwrite any previous data and the freeze frame will not be further overwritten.

If the problem that the customer noticed is not occurring when the vehicle is brought in for
repair, these freeze frame data can be used for performing a duplication test.
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Objective,
*To learn how to access Freeze Frame Data.
*To learn how to use Freeze Frame Data.

Access to Freeze Frame Data

VEHICLE & ENGINE SELECTION
DIAGNQOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM
GENERIC OBDH FUNCTIONS ‘

SELECT ITEM AND PRESS TRIGGER TO START

Select “GENERIC OBDIl FUNCTIONS”
and press “TRIGGER”

2. 4

-NOT ALL SUPPORTED ON BOARD SYSTEM
READINESS TESTS HAVE BEEN COMPLETED
-MIL STATUS IS OFF

rests ] 1[I [Eow

F'ressl

PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER 10 START

Select “FREEZE FRAME DATA”
and press “TRIGGER” .

4. ¥

-NO TRIGGER CODE SET

PRESS CANGEL TO EXIT

Press “CANCEL” and disconnect the “THROTTLE
POSITION SENSOR” connector .

v
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Information Points

You must start the engine before
performing this procedure, and keep it
running while accessing the FFD.

If the OBDII system did not store any
DTCs, the NGS display will show
“NO TRIGGER CODE SET” .



PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES

OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

Select “FREEZE FRAME DATA” again

and press “TRIGGER”
i ECT 77 °F
10:P0120 FUELSYS1  OP DRV
FUELSYS2  NA- l
[ TP-CIRCUIT MALFUNGTION |
Lup flpown | [ 1 T | | |

Turn the menu dial clockwise.

v

10 POT20.

LOAD
LONG FT1
RPM

227 %
3%
1707 RPM l

TP-CIRCUIT MALFUNCTION

[we ] Pown ] ] | |

[ ]

Turn the menu dial clockwise.

v

10 : PO120

RPM
SHRTFT1
V88

1707 RPM
0%
0 MPH

I TP-CIRCUIT MALFUNCTION

3

Lue Jpows | [ 1 1LC

Press “CANCEL” and place the highlight bar over

the “CLEAR DIAGNOSTIC CODE”
v

PID/DATA MONITOR
FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES

CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

Select “CLEAR DIAGNOSTIC CODES”
and press “TRIGGER”
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You can assume certain conditions, when
the PCM determines a malfunction’s
occurrence,

In the following cases:

ECT : 77 °F—Engine was cold.

FUEL SYS: OP DRV—Feedback system

was not operating.

LOAD : Light engine load.

LONG FT1: PCM learned 3% enrichment
compensation from the 02
sensor.

RPM : 1707 RPMs.

SHRTFT1 : Oxygen sensor feedback
correction is 0% (OPEN
LOOP).

V&S : 0 MPH (Neutral condition).

: These buttons don’t have any

function now.

: “10” indicates NODE 10.

In a V6 engine the right and left bank have
separate feedbacks, so there are two
PIDs: LONGFT1 and LONGFT2
(SHRTFT1 and SHRTFT2).



10.

[CLEAR DIAGNOSTIC TROUBLE CODES |

el JC I 1]

Reconnect “"THROTTLE POSITION SENSOR”
and press .

11. l

-DIAGNOSTIC TROUBLE CODES CLEARED
-ON BOARD SYSTEM TEST RESET

CLEAR DIAGNOSTIC TROUBLE CODES |

PRESS CANCEL TO EXIT

Press “CANCEL” and place the highlight bar over the
“DIAGNOSTIC TROUBLE CODES” .

12.

PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES -
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

Press “T?IGGER” .

13.

[DIAGNOSTIC TROUBLE CODES |
[sTART ] | 11 ! | | | |
Press @

14, I

A

-PERFORMING DTC RETRIEVAL

[DIAGNOSTIC TROUBLE CODES I

For ] I JC_ 1]
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15.

16.

17.

-NO MIL CODES STORED

[DIAGNOSTIC TROUBLE CODES |
sror J1 T[T 11 | | |
Press

l

-NO MIL CODES STORED

[DIAGNOSTIC TROUBLE CODES

sraer)l  JL_JC 1]

Press “CANCEL” until you get back to the main menu.

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDIl FUNCTIONS

!

SELECT ITEM AND PRESS TRIGGER TO START
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GENERIC 4: RETRIEVING AND CANCELING DTCS

Objective
*To learn how to detect and clear Diagnostic Trouble Codes (DTCs).

DTC Retrieval Procedure

Information Points

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK
VIEW RECORDER AREAS

You must start the engine before
performing this procedure, and keep it
running while retrieving the DTC.

DIGITAL MEASUREMENT SYSTEM
BENERIC OBDII FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START

Retrieving and canceling Generic
Function DTCs only applies to the
emission control system DTCs.

The Malfunction Indicator Lamp (MIL)
comes on when it’s retrieving these
DTCs.

Select “GENERIC OBDIl FUNCTIONS”
and press “TRIGGER” .

2. |

-NOT ALL SUPPORTED ON BOARD SYSTEM
READINESS TESTS HAVE BEEN COMPLETED
-MIL STATUS IS OFF

[TesTs | | I T 1] | [CONT |

Press{ .

PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

Select “DIAGNOSTIC TROUBLE CODES”
and press “TRIGGERl” .

[DIAGNOSTIC TROUBLE CODES




-PERFORMING DTC RETRIEVAL

[DIAGNOSTIC TROUBLE CODES

soe |1 ]

-NO MIL CODES STORED

[DIAGNOSTIC TROUBLE CODES

lsroe | I 3 1

.

Disconnect “THROTTLE POSITION SENSOR” connector.

10:0120

[DIAGNOSTIC TROUBLE CODES

(ST ) N IV N

-
—

l
Press :
i

10:0120

[TP-CIRCUIT MALFUNCTION

it | e

Press “CANCEL” .

d

PIO/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START
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If the OBDII system did not store any
DTCs, the NGS display will show
“NO MIL CODES STORED” .

For the throttle position sensor, the DTC

and its definition are displayed on the
screen.



DTC Cancellation Procedure

PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES.
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

|
Select “CLEAR DIAGNOSTIC CODES”
and press “TRIGGER”

2, !

[CLEAR DIAGNOSTIC TROUBLE CODES |

SazYiul | AR PN N § B

|

Reconnect “THROTTLE POSITION SENSOR”

and press [START |

-DIAGNOSTIC TROUBLE CODES CLEARED
-ON BOARD SYSTEM TESTS RESET

CLEAR DIAGNOSTIC TROUBLE CODES

PRESS CANCEL TO EXIT

Press “CANCEL” and place the highlight bar over

the “DIAGNOSTIC TROUBLE CODES” .

4, !

PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC, TRQUBLE CODES
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

Press “TRIGGER” .

5. {

[DIAGNOSTIC TROUBLE CODES

rar] 1 1 J 1

c—24

When you use these procedures, you can
clear DTCs (for the Engine Control
Module) without disconnecting the battery
negative terminal. Moreover, you can
clear or initialize the following data:

1. Freeze Frame Data

2. On-Board Readiness Test Result
3. Diagnostic Monitoring Test Result
4. Pending Trouble Code



Press [START |

-PERFORMING DTC RETRIEVAL

|DIAGNOSTIC TROUBLE CODES ]
XIS N N N | .

-NO MIL CODES STORED

[DIAGNOSTIC TROUBLE CODES |

(ST I e | o o
|
Press [ STOP ] .

|

-NO MIL CODES STORED

[DiAGNOSTIC TROUBLE CODES N
lsart | [ [ 111 | | |
l

Press “CANCEL” until you get back to the main menu.

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDIf FUNCTIONS il

SELECT ITEM AND PRESS TRIGGER TO START
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GENERIC 5: OXYGEN SENSOR TEST RESULTS

Pre-information
What is OXYGEN SENSOR TEST RESULTS?

There are ten functions which are related to the Q2 sensors’ operation and specifications
monitoring. However, only the first two functions are available as shown below.

The NGS tester will display a “NA” (not-available) message on the screen if you select
other functions.

Available Functions

(1) RICH TO LEAN THRESHOLD VOLTAGE

It shows the rich to lean voltage range and also displays the thresholds in MAX and
MIN voltages.

(2) LEAN TO RICH THRESHOLD VOLTAGE

It shows the lean to rich voltage range and also displays the thresholds in MAX and
MIN voltages.
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Objective

*To learn how to monitor the O2 sensor(s) thresholds with MAX and MIN voltages.

02 Sensor Test Results Monitor Procedure

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START

Select

I
“GENERIC OBDIl FUNCTIONS”

and press “TRIGGER” .

|

-NOT ALL SUPPORTED ON BOARD SYSTEM
READINESS TESTS HAVE BEEN COMPLETED
-MIL STATUS IS OFF

(s 0 [ J[_ J[cont]

Pressl }

CLEAR

PID/DATA MONITOR
FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES

OXYGEN SENSOR TEST RESULTS.

DIAGNOSTIC CODES

SELECT ITEM AND PRESS TRIGGER TO START

Select

!

“OXYGEN SENSOR TEST RESULTS”

and press “TRIGGER” .

{1) RICH TO LEAN THRESHOLD VOLTAGE

(2) LEAN TO RICH THRESHOLD VOLTAGE

(3) LOW SENS VOLT FOR SW TIME CALC

(4) HIGH SENS VOLT FOR SW TIME CALC

(5) RICH TO LEAN SENS SWITCH TIME ]

SELECT ITEM AND PRESS TRIGGER TO START

Turn the menu dial clockwise.

|
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Information Points




(6) LEAN TO RICH SENS SWITCH TIME

(7) MIN SENSOR VOLT FOR TEST CYCLE
(8) MAX SENSOR VOLT FOR TEST CYCLE
(9) TIME BETWEEN SENSOR TRANSITIONS
# MANUFAC_)TUHER SPECIFIC TESTID

SELECT ITEM AND PRESS TRIGGER TO START

Turn the menu dial counter-clockwise until the display
returns to the previous screen.

6.

{1) RICH TO LEAN THRESHOLD VOLTAGE
(2) LEAN TO RICH THRESHOLD VOLTAGE
(3) LOW SENS VOLT FOR SW TIME CALC

(4) HIGH SENS VOLT FOR SW TIME CALC
&)

) RICH TO LEAN SENS SWITCH TIME

SELECT ITEM AND PRESS TRIGGER TO START

Select

l

“RICH TO LEAN THRESHOLD VOLTAGE”
and press “TRIGGER” .

BANK MEAS MIN MAX UNIT
1-1 0.445 0.0 1.275 VOLT
1-2 0.445 0.0 1.275 VOLT
21 NA l

(1) RICH TO LEAN THRESHOLD VOLTAGE

Turn the menu dial clockwise.

4

BANK MEAS MIN MAX UNIT
1-2 0.445 0.0 1.275 VOLTT
21 NA

22 NA

(1) RICH TO LEAN THRESHOLD VOLTAGE

Press “CANCEL” .
v

(1) RICH TO LEAN THRESHOLD VOLTAGE
(2) LEAN TO RICH THRESHOLD VOLTAGE
{3) LOW SENS VOLT FOR SW TIME CALC

(4) HIGH SENS VOLT FOR SW TIME CALC
(5) RICH TO LEAN SENS SWITCH TIME

l

SELECT ITEM AND PRESS TRIGGER TO START

Select

I
“LOW SENS VOLT FOR SW TIME CALC”
and press “TRIGGER” .
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BANK 1-1 : Primary oxygen sensor
(in the right bank for V6 engines)

BANK 1-2 : Secondary oxygen sensor
(in the right bank for V6 engines)

BANK 2-1 : Primary oxygen sensor
(in the left bank for V6 engines)

BANK 2-2: Secondary oxygen sensor
(in the left bank for V6 engines)



10.

BANK MEAS MIN MAX UNIT

1-1 NA

1-2 NA

2-1 NA l
(3) LOW SENS VOLT FOR SW TIME CALC )

Turn the menu dial clockwise.

1. !
BANK MEAS MIN MAX UNIT
1-2 NA
21 NA T
22 NA
(3) LOW SENS VOLT FOR SW TIME CALC

Press “CANCEL” until you get back to the main menu.

12. l

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

NEW GENERATION STAR SET UP *

SELECT ITEM AND PRESS TRIGGER TO START
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GENERIC 6: DIAGNOSTIC MONITORING TEST RESULTS

Pre-information
What is DIAGNOSTIC MONITORING TEST RESULTS?

These results are the intermittent monitor system’s technical data, which are used to
determine whether the system is normal or not.
It also displays the system’s thresholds, and a diagnostic result. The intermittent monitor
system monitors the Oxygen sensor, Evaporative purge system, Catalyst and the EGR
system.

“What is INTERMITTENT MONITOR SYSTEM?”

The Intermittent Monitor System diagnoses and determines whether the system is normal or
not once per drive cycle.
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Objective
*To learn how to read diagnostic monitoring test results.
*To learn how to use diagnostic monitoring test results.

Preparations
*Turn the I/G switch to the ON position or start the engine.

Access to the Diagnostic Monitoring

Information Points

. Test Results

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

SELECT {TEM AND PRESS TRIGGER TO START

Select “GENERIC OBDII FUNCTIONS”
and press “TRIGGER” .

2. Y

-NOT ALL SUPPORTED ON BOARD SYSTEM
READINESS TESTS HAVE BEEN COMPLETED
-MIL STATUS IS OFF

e [ 1 [con)
|

Pressl .

PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

Turn the menu dial clockwise.

l
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DIAGNOSTIC MONITORING TEST RESULTS
PENDING TROUBLE GODE
ON BOARD SYSTEM READINESS

SELECT ITEM AND PRESS TRIGGER TO START

Select

RESULTS” and press “TRIGGER”

|
“DIAGNOSTIC MONITORING TEST

[ 01 02 03 04 05 06 11 21 22 41 00 |

feae s ]

l
Press [S-ALL

!

PRESS TRIGGER TO SELECT/DESELECT

Of 02 03 04 05 06 11 21 22

41 00

NUMBER OF TESTS SELECTED : 10

I —
Press [START
TEST# MEAS MIN MAX
10:01:11 68 280
10:02:11 4 100
10:03:11 3 80
PRESS CANCEL TO EXIT
Turn the menu dial clockwise.
TEST# MEAS MIN MAX
10:04:01 92 0
10:04:02 123 0
10:05:01 : 71 0

PRESS CANCEL TO EXIT

Turn the menu dial clockwise.

l
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When you select:

[c-ALL ] You can select any item.

To select a desired item, place
the highlight bar over the item and

pross

[SALL ]: You can perform each item from
the beginning.

The screen immediately displays the
results of each test with thresholds.

TEST# |: shows each test item

(Refer to “Diagnostic Monitoring
Test Results” in the
“Characteristics of the NGS
Tester” chapter for details.)

: MEAS stand for

which displays measured values
for various tests.

[ MIN_]: shows minimum thresholds.

m shows maximum thresholds.



10.

11.

TESTH MEAS MIN MAX

10:06:01 112 0

10:11:11 480 22

10:21:00 2 &7
_ PRESS CANCEL TO EXIT

Turn the menu dial clockwise.

TEST# MEAS MIN MAX

10:21:00 2 67

10:22:00 3 433

10:41:00 10 2 54

PRESS CANCEL TO EXIT

Press “CANCEL” until you get back to the main menu.

!
1

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK
VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDIt FUNCTIONS

¥

SELECT ITEM AND PRESS TRIGGER TO START
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If the tests are completed normally, the
screen will show these values.

If the tests are not completed, some of the
MEAS, MIN. and MAX values will show
their initial values, such as for the “07,
“32768", and “65535” .

(Refer to “Diagnostic Monitoring Test
Results” of “Characteristics of the NGS
Tester” chapter for details.

Note:
If the test result shows 0, 32768 or 65535,
you need to drive the vehicle again in
each drive mode (refer to appropriate
W/M).



GENERIC 7: PENDING TROUBLE CODE

Pre-information
What is PENDING TROQUBLE CODE?

This function applies to the ‘96 MY for 626/MX-6 (FS/ATX), and all ‘97 MY and later
vehicles. When a problem is detected in a monitored system, and the MIL is illuminated
when a problem is detected in two consecutive DCs, in the first DC, the same code as of the
failed system is stored in the PCM memory so that it can be retrieved by using the scan tool
when necessary. |
The code stored at the first maifunction detection is called the pending code.

In the continuous monitoring system, diagnosis is carried out constantly throughout a DC
whenever monitoring conditions are met.

The systems monitored by the continuous monitoring system are fuel system, misfire, and
CCM.

If the problem was not found in the second DC, the PCM judges that the system returned to
normal or the problem was mistakenly detected, and deletes the pending code.

If the problem was found in the second DC too, the PCM judges that the system is failed,
deletes the pending code, and illuminates the MIL and stores the DTC.
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Objective :
*To learn how it detects and displays pending trouble codes to the NGS tester.

Preparations
*Start the engine and let it idle until it is at normal operating temperature andrpms.

Retrieving The Pending Trouble Code Information Points

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDIl FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START

Select “GENERIC OBDII FUNCTIONS”
and press “TRIGGER”

2.

-NOT ALL SUPPORTED ON-BOARD SYSTEM
READINESS TESTS HAVE BEEN COMPLETED
-MIL STATUS IS OFF

reses) | JL [ J[ J[conT]

Pressl .

PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

Turn the menu dial clockwise. place the highlight
over the “PENDING IROUBLE CODES” .

DIAGNOSTIC MONITORING TEST RESULTS
PENDING TROUBLE CODES
ON BOARD SYSTEM READINESS

SELECT ITEM AND PRESS TRIGGER TO START

Press “'lRIGGEFI” ]

l
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[PENDING TROUBLE CODE

STZG | O —

[

Press *StAl'«ff— .

-PERFORMING DTC RETRIEVAL

[PENDING TROUBLE CODE

LT I N N

-NO DTCS AVAILABLE/NO RESPONSE

|PENDING TROUBLE CODE

| 10

3

Disconnect “INJECTOR NO.1” connector and keep

idling for at least 120 seconds.

l

10 : PO301

[PENDING TROUBLE CODE

|s1’®F ] l l__l [ J |

Press I‘STOF! | ;

16 PO301

|CYLINDER 1 MISFIRE DETECTED

[sTART] | 11 |

Press “CANCEL” .

|
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If the "NO DTCS AVAILABLE/NO
RESPONSE" message is shown on both
screens, always be sure to run the PID
DATA MONITOR(Refer to GENERIC 1:
PID DATA MONITOR) and confirm that
the "LINK COMMUNICATION ERROR.
MODULE NOT RESPONDING, CHECK
IGNITION STATUS AND CABLE
CONNECTIONS" message dose not
appear, you can assume that
communication is not  functioning
properly. Check to make sure that the
ignition switch is ON and that the cables
are all connected properly. Then run the
PID DATA MONITOR again, and confirm
that the "LINK COMMUNICATION
ERROR. MODULE NOT RESPONDING.
CHECK IGNITION STATUS AND CABLE
CONNECTIONS" message is gone. Then
check the PENDING TROUBLE CODE.

You should make sure that the engine
coolant temperature (ECT) is below 193°F
when you start the engine. The OBDII
system won’t operate if the Pressure
Regulator Control System is operating
(ECT above 194°F),

In this case, you need to keep idling for
another 120 seconds after start,



10.

11.

12.

13.

14,

PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

|

Select “DIAGNOSTIC TROUBLE CODES”
and press “TRIGGER” .

4

[DIAGNOSTIC TROUBLE CODES

frarr] [ 11

.
J JE ]

Press .
!

-PERFORMING DTC RETRIEVAL

[DIAGNOSTIC TROUBLE CODES ]

lsToP | | ‘L J 11

h 4

-NO MIL CODES STORED

[DIAGNOSTIC TROUBLE CODES |

ror I [ I 0TI |

I

Turn the |/G switch to the OFF position. Re-start
the engine. Keep idling for at least 120 seconds.
If the ECT reaches at 194°F, you must keep
idling for another 120 seconds.

10 : 0301

[DIAGNOSTIC TROUBLE CODES |

sToP ] | [ 1] | | 1 |
Press )

l
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15.

16.

17.

10 10301

|CYLINDER 1 MISFIRE DETECTED |

Brast] [ 1 [ 11 ]

Press “CANCEL ~ .

PID/DATA MONITOR

FREEZE FRAME PID DATA
DIAGNOSTIC TROUBLE CODES
CLEAR DIAGNOSTIC CODES
OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

|
Select “CLEAR DIAGNOSTIC CODES”
and press “TRIGGER” .

+

|CLEAR DIAGNOSTIC TROUBLE CODES |

EIZT I A S AN |

|

Reconnect the “INJECTOR NO.1” connector
and press[START]- !

18.

-DIAGNOSTIC TROUBLE CODES CLEARED
-ON BOARD SYSTEM TESTS RESET

[CLEAR DIAGNOSTIC TROUBLE CODES |

PRESS CANCEL TO EXIT

19.

Press “CANCEL” once and place the highlight bar
overthe “DIAGNOSTIC TROUBLE CODES” .

PID/DATA MONITOR

FREEZE FRAME ID DATA .
DIAGNOSTIC TROUBLE CODES:
CLEAR DIAGNOSTIC CODES

OXYGEN SENSOR TEST RESULTS

SELECT ITEM AND PRESS TRIGGER TO START

I

Press “TRIGGER” .

l
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20.

[D1AGNOSTIC TROUBLE CODES |
owrl T U_'—
e

L

-PERFORMING DTC RETRIEVAL

[DIAGNOSTIC TROUBLE CODES j

sroe I J[ ][ JC_J[]

22, !

-NO MIL CODES STORED

[DIAGNOSTIC TROUBLE CODES |

lsToP | | T 11 I |
|
Press .

23.

I [-NO mIL coDES s*ronli"




SPECIFIC 1: VEHICLE AND ENGINE SELECTION

Obijective
* To learn how to select the proper car model and specification.

Information
* You must select the proper car model and specifications when you use the following
functions:

Di'agnostic Data Link Function
Diagnostic Support Procedure Function
Digital Measurement System’s Link Function

Vehicle and Engine Selection Procedure Information Points
1. : p——— - Before you select a vehicle, you must
VEHICLE & ENGINE SELEGTION check the following points of the test
DIAGNOSTIC DATA LINK Vehicle:
VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDI FUNCTIONS ! 1.Model Year
Locate the letter code in the VIN’s teuth
SELECT ITEM AND PRESS TRIGGER TO START place which represents the vehicle’s
model year/
Select “VEHICLE & ENGINE SELECTION”
and press “TRIGGER.” (EX)
5 ! VIN:IFTCR10AXNTA10641
NO VEHICLE SELECTED - VIN NO. is Io_cated_ on the dash board
SELECT NEWVEHICLE YEAR & MODEL next to the windshield.
DESELECT CURRENT MODEL

SELECT ITEM AND PRESS TRIGGER TO START

Select “NEW VEHICLE YEAR & MODEL”
and press “TRIGGER” .

3. 4

1997 « - VIN #10V
1996 - VIN #10:T
1995 - VIN #10:S
1994 - VIN #10:R
1993 - VIN #10P |

SELECT ITEM AND PRESS TRIGGER TO START

Select “MODEL YEAR” on your testing vehicle
and press “TRIGGER” .
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87 75 MT 323/PROTEGE
97 Z5 ECAT 323/PROTEGE
97 BP MT 323 PROTEGE
97 BP ECAT 323/PROTEGE
97 FS MT 626/MX-6

SELECT ITEM AND PRESS TRIGGER TO START

Select “SPECIFICATION” on your testing vehicle.

323 (BA) . Z5(MT)
SELECT NEW VEHICLE YEAR & MODEL
DESELECT CURRENT MODEL

SELECT ITEM AND PRESS TRIGGER TO START

Select “323 (BA), 25 (MT)” and press “TRIGGER”

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
NEW GENERATION STAR SET UP

SELECT ITEM AND PRESS TRIGGER TO START
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The model you selected will be displayed
at the top of the screen.

Press TRIGGER if the model is correct.
Press CANCEL and then reselect if that is
not the model you want.

The screen should return to the main
menu.

Now you’re ready to begin testing.




SPECIFIC 2: RETRIEVING AND CANCELING DIAGNOSTIC TROUBLE CODES

Objectives

*To learn how to detect and clear Diagnostic Trouble Codes (DTC).

Information

(i.e., VRIS or TCS faults).

* When retrieving Specific Function DTCs, all DTCs (MIL and non-MIL) are output .
Generally, non-MIL DTCs are for controls other than the emission system on the vehicle

Retrieving And Canceling DTC’s (PCM)

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDIlI FUNCTIONS *

SELECT ITEM AND PRESS TRIGGER TO START

Select “MODEL” and “SPECIFICATION”
of the vehicle you're testing.

2. !

VEHICLE & ENGINE SELECTION

BIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNCTIONS v

SELECT ITEM AND PRESS TRIGGER TO START

Select “DIAGNOSTIC DATA LINK”
and press “TRIGGER”, .

3 |

PCM:POWERTRAIN CONTROL MODULE
ABS-ANT! LOCK BRAKE MODULE

SELECT ITEM AND PRESS TRIGGER TO START

Select “PCM-POWERTRAIN CTRL MODULE”
and press “TRIGGER” .

c—42

Information Points

You must start the engine before performing
this procedure and keep it running during the
procedure,

Select the MODEL and SPECIFICATIONS
of the vehicle you’re testing
(Refer to SPECIFIC 1),

Press TRIGGER until display returns to
the main menu.

The screen displays the applicable items,
depending on the model specifications.



6.

PID/DATA MONITOR AND RECORD
SIMULATION TEST
DIAGNQOSTIC SUPPORT PROCEDURE

SELECT ITEM AND PRESS TRIGGER TO START

Select “DIAGNOSTIC TEST MODES”
and press “TRIGGER” .

READ/CLEAR DIAGNOSTIC TEST RESULTS
ON BOARD SYSTEM READINESS TESTS

SELECT ITEM AND PRESS TRIGGER TO START

Select “READ/CLEAR DIAGNOSTIC TEST

RESULTS” and press “TRIGGER” .
4

READ/CLEAR DIAGNOSTIC TEST RESULTS

[START] | | N | I |

Press l .

-PERFORMING TEST/FUNCTION

READ/CLEAR DIAGNOSTIC TEST RESULTS

PLEASE WAIT.......

-8YSTEM PASSED (NO DTCs AVAILABLE)

READ/CLEAR DIAGNOSTIC TEST RESULTS

[stari] [ | [PriNT] [sTomE] [cLean] |

Disconnect “THROTTLE POSITION SENSOR”

connector. Press | gvamT |.

l

If the display indicates DTCs, you must
clear the DTCs by following steps 9 to 11.



10.

11.

12.

P0120

TPS- CIRCUIT MALFUNCTION

| et ] [Eore] [Giean |

Reconnect “THROTTLE POSITION SENSOR”

connector. Press | CLEABZI .

h

- PRESS TRIGGER TO BEGIN
- ALL DIAGNOSTIC DATA WILL BE CLEARED.
DID YOU RECORD FREEZE FRAME DATA?

PRESS CANCEL TO EXIT

Press “TRIGGER”

- SYSTEM PASSED (NO DTCs AVAILABLE)

READ/CLEAR DIAGNOSTIC TEST RESULTS

isTart] || [PRiINT ] [sToRe] [cleaR] [ |
Press “CANCEL” until you get back to the main menu.

!

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
NEW GENERATION STAR SET UP

SELECT ITEM AND PRESS TRIGGER TO START
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For the throttle position sensor, the DTC and
its definition are displayed on the screen.

You can store the current DTC in the NGS
tester by pressing the [ 8TGEE | button.
Once you have stored the DTC, you can see
it when you select VIEW RECORDED
DTCs from the view recorded area function
(Refer to SPECIFIC 4).

You can clear the DTCs (for Engine
Contral Module) without disconnecting the
battery negative terminal,

Simply press [cLEAR] .

Moreover, you can- clear or initialize the
following data:

1. Freeze Frame Data

2. On-Board Readiness Test Result
3. Diagnostic Monitoring Test Result
4. Pending Trouble Code



SPECIFIC 3: DATA MONITOR AND RECORDING

Obijectives

*To learn how to monitor the input and the output signal of the Engine Control Module.
*To learn how to record the input and the output signal of the Engine Control Moduie.

Information

added.

*This function is as useful as the Generic PID monitor function, however, some PIDs are

Preparation

*Start the engine, and let it idle until it is at normal operating temperature and rpms.

Data Monitor and Recording Procedure

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNCTIONS v

SELECT ITEM AND PRESS TRIGGER TO START

Select “MODEL” and “SPECIFICATION”
of the vehicle you're testing.

. l

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNCTIONS v

SELECT ITEM AND PRESS TRIGGER TO START

|
Select “DIAGNOSTIC DATA LINK”
and press “TRIGGER” .

: 1

PCM-POWERTRAIN CONTROL MODULE
ABS-ANTI LOCK BRAKE MODULE

| SELECT ITEM AND PRESS TRIGGER TO START

Select “PCM-POWERTRAIN CTRL MODULE”
and press “TRIGGER” .

l

Information Points

Select the MODEL and
SPECIFICATIONS of the vehicle you're
testing (refer to SPECIFIC 1).

1
Press TRIGGER until display returns to
the main menu.

The screen displays the applicable items,
depending on the modei specifications.




DIAGNOSTIC TEST MODES

PID/DATA MONITOR ANG RECORD
SIMULATION TEST

DIAGNOSTIC SUPPORT PROCEDURE

SELECT ITEM AND PRESS TRIGGER TO START

Select “PID/DATA MONITOR AND RECORD”
and press “TRIGGER” .

v
. A/CRLY B+2 CHRGLMP
PCM 00 ACSW BARQ  ECT
ALTF BAROV ECTV
ALTTV  BRK SWEGRBV
TOTAL 00 B+ CDCV ~ FANC
| 11 | [cLear] | | | | { |

Turn the menu dial until the second screen is

displayed. l
6.
FHO28 FTPV  INJ 1
PCM 00 FHO2SH IACV MAF V
FPRLY IAT MIL
FTLV ~ IATV NL SW
TOTAL 00 FIP 16T PROV |
| [L_ 1§ ctear] [ |1 |
Turn the menu dial until the second screen is
displayed.
7.
s i PRGV  RPM 1
PCM 00 PSP SW SEGRP
RFCFLAG TEN
RHO2S TPV
TOTAL 00 RHO2SH VS
I e | =1 | s |
Select PIDs(ECT, FHO2S, IGT, MAFV, RPM, TPV),
place the highlight bar over the item
and press “TRIGGER” .
8. v
. AICRLY B+2 CHRGLMP
PCM 00 ACSW BARO  *ECT
ALTF BAROV ECTV
ALTTV  BRK SW EGRBV
TOTAL 00 B+ cDCV FANG
| | L] {cean] [~ [sTaRT] | |
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The screen will display a list of PIDs.

PID (Parameter Identification):
There are items for which the monitoring
and recording of data is possible.

A several-page list of items you may
monitor is displayed on the screen.
Move the menu dial to scroll through the
list.

The screen displays PID abbreviations.
Verify the standard name by referring to
the Service Highlight (8/H) of the vehicle
that you are testing.

(Refer to section F: on-board diagnostic
system).

To select desired PIDs, place the
highlight bar over the item(s) and press
TRIGGER.

A star symbol appears next to the item
when it is selected.

Press TRIGGER once again to deselect a
PID.

Press CLEAR to deselect all PIDs.



10.

11.

12.

13.

Press to begin displaying and pre-trigger

recording your seiected PIDs.

ECT 164°F TPV 04 V
FHO2S 033 Vv

IGT 10 BTC

MAFvV 1.9 V

RPM - 745 RPM

DEPRESS TRIGGER TO CAPTURE DATA

Press “TRIGGER” tc! begin post-trigger recording.

ECT 164 °F TPV 04 V
FHO2S 033 Vv

IGT 10 BTC

MAFV 19 Vv

RPM 745 RPM

CAPTURING DATA, PRESS TRIGGER TO SAVE

Press “TRIGGER” to stop recording and to input

data into memory. l

VIEW RECORDING

STORE RECORDING IN AREA 1
STORE RECORDING IN AREA 2
STORE RECORDING IN AREA 3

SELECT ITEM AND PRESS TRIGGER TO START

|
Select “STORE RECORDING IN AREA 17

and press “TRIGGER”.
v

- PRESS TRIGGER TO SAVE RECORDING
IN AREA #1
- WARNING!, SAVING THE RECORDING
WILL OVERWRITE CURRENT CONTENTS:
EMPTY

WILL OVERWRITE CURRENT CONTENTS:

- PRESS TRIGGER TO SAVE RECORDING
IN AREA #1

- WARNING! SAVING THE RECORDING
WILL OVERWRITE CURRENT CONTENTS:
323 (BA): 2Z5MT

WILL OVERWRITE CURRENT CONTENTS:

Press “TRIGGER” to save recording data in AREA 1.

!
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Display shows, standard value
(specification) of the PID, when you
select only one PID.

You can select a maximum of ten PIDs.

If you don’t press TRIGGER, the
recording will proceed to the end of its
capacity.

Then, “RECORDER-FULL, PRESS
TRIGGER TO SAVE" will appear on the
screen.

To memorize the recording data,
highlight a storage recording area and
press TRIGGER.

Once data is stored, it can be replayed on
the screen (refer to SPECIFIC 4).

NGS displays EMPTY if the storage area
you selected doesn’t have any data
stored yet.

If the storage area you selected already
has data stored in it, NGS displays the
current data but allows you to overwrite in
any storage area.

Press TRIGGER to STORE.
Press CANCEL to EXIT.



14.

15.

PID/DATA RECORDER INFORMATION

CAR: [o7 275 MT  323/PROTEGE |

MODULE :[ PEM_[TRIGGER JMANUAL] RATE | FAST

_PRESS CANCEL TO EXIT

Press “CANCEL” until you get back to the main menu.

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNCTIONS {

SELECT ITEM AND PRESS TRIGGER TO START
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Making it useful for troubleshooting tricky
intermittent problems.

Once data is stored, it can be replayed
and displayed graphically or in table form
(Refer to SPECIFIC 4).



SPECIFIC 4: VIEW RECORDER AREA

Objective

*To learn how to display recorded data graphically or in table form.

Playback ProcedureJ _
1. :

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START

l

Select “VIEW RECORDER AREAS”
and press “TRIGGER” .

2 !

VIEW RECORDER AREA 1
VIEW RECORDER AREA 2
VIEW RECORDER AREA 3
VIEW RECORDED DTCs

SELECT ITEM AND PRESS TRIGGER TO START

Select one of the recorder areas.

ECT TPV
FHO2S

IGT

MAFvV

RPM

L Jiewaal [ I T[]

Select PIDs(IGT, MAFV, RPM, TPV) that you
want to display on the fcreen by pressing “TRIGGER” .

ECT *TPV
FHO2S

*IGT

*MAFV

*RPM

[PRiNT] [cEAR] [ | [6rapH] [TaBLE] |

=

|
Presls .

-20.6 —2%4 +80 8
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Information Points

You can see the stored DTCs if you select
VIEW RECORDED DTCs.

The NO RECORDING AVAILABLE IN
THIS SYSTEM is shown on the screen if
the recorder area doesn’t have any data.

You can select a maximum of four PIDs.

How to use the GRAPH function

40| 40: The MAX. value of Ignition
IGT Timing.
8 8: The Ignition Timing at cursor point

BTC
-10( -10: The MIN. value of Ignition Timing.

-29.6 T0.0 +80.8

The “+" indicates the
time speed after trigger
has been pressed.

Indicates end of recording point

Indicate the exact time of trigger.

Indicates beginning of recording point.

The “-" indicates amount of time before trigger point.



Press

Q)

4499 /'(ED 36
n7 - Ve @ g

=TIME -29.6 ~284 «B80.0

Press “CANCEL”

ECT TPV
FHO28

*IGT

*MAFV

*RPM

LPRINT | [CLEAR| | | (eRaPH] [TABLE | |

|

PreSf .

TIME IGT MAF Vv RPM
0.0 8 1.9 745
+ 08 10 1.9 760

+ 16 7 19 767
SEC BTC

TPV

0.4
0.4
0.4

_REW

|_INFO |

{stor | [pravy] [pwp ] [

|

Press

{

“CANCEL.” until you get back to the main menu.

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TQ START
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By moving the menu dial across the
graph. you can review PID values.
Although you can choose four PIDs for
replay, you can view only two at a time
on the graph. However, you can rotate
through four of the PIDs you selected
by pressing buttons and E

: Exchange on your left side data to

other one.
: Exchange on your right side data to
other data.
If the all recording data isn’t displayed
on the screen at once, you can see
the rest of the data by pressing

buttons Izland .

: the graphic data moves forward

(right side).

: the graphic data moves backward

(left side).

How to use the TABLE function

INFO | :Gives information about car model
specifications of displayed data.
| REW | :Moves forward and backward
through the recording data by
pressing these buttons like a tape
STOP | recorder.
PLAY
FWD

MENU DIAL : Move the recording data

by moving the menu dial.



SPECIFIC 5: SIMULATION TEST

Objective

*To learn how to operate OUTPUT devices (IAC, injectors, EGR, etc.) by sending simulation
command signals from the NGS to the PCM (ECM).

Information
*This function is fitted to specific mode only.

Preparation

*Start the engine, and let it idle until it is at normal operation temperature andrpms.

Injector No.1 Operation Checking Procedure

1.

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNCTIONS : !

SELECT ITEM AND PRESS TRIGGER TO START

‘Select “MODEL” and “SPECIFICATION”
of the vehicle you're testing.

. l

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK
VIEW RECORDER AREAS
'|DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS !

SELECT ITEM AND PRESS TRIGGER TO START
|
Select “DIAGNOSTIC DATA LINK”
and press “TRIGGER”

, 1

ABS-ANT| LOCK BRAKE MODULE

SELECT ITEM AND PRESS TRIGGER TO START

Select “PCM-POWERTRAIN CTRL MODULE”
and press “TRIGGER” .

l
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Information Points

Select the MODEL and
SPECIFICATIONS of the vehicle you're
testing (refer to SPECIFIC 1),

l
Press TRIGGER until display returns to the
main menu.



DIAGNOSTIC TEST MODES

PID/DATA MONITOR AND RECORD
SIMULATION TEST

DIAGNOSTIC SUPPORT PROCEDURE

SELECT ITEM AND PRESS TRIGGER TO START

|
Select “SIMULATION TEST”
and press “TRIGGER” .

!

IGNITION ON TEST
1DLING TEST

SELECT ITEM AND PRESS TRIGGER TO START

T
Select “IDLING TEST” and
press “TRIGGER” .

Y ACRLY FANC  INJ#2

PCM 01 ALTF FP ALY INJ#3
CDCV  IACV  INJ#4
CHRGLMP INJ  PROV

TOTAL 01 EGRBP  INM1  PRGCHK 4

I |

| [sTaRT] |

!
Select “INJ#1” and press “TRIGGER” .

The screen displays PID abbreviations.
Verify the standard name by referring to
the Service Highlight (S/H) of the vehicle
that you are testing.

(See section F: on-board diagnostic
system)

You can select only one PID (device).

{
o - ACRLY  FANC INJ#2
PCM 01 ALTF FP RLY INJ#3
cbev IACV  INJ#4
CHRGLMP INJ  PRCV
TOTAL 01 EGRBP  *INJ#1 PRGCHK |
[ | T | | [57A87] | |
Press ISTAHT" |
CURRENT DATA NA
SIMULATION DATA oFE
[[INJ #1 |
PRESS TRIGGER TO START

i .

If you select IDLING TEST, the NGS will
monitor the following three signals:

@ Idle SW: ON (Equipped vehicle)

@ TRSW :PorN

@ RPM : above 550

If the screen displays “TEST
CONDITION NOT CORRECT”, you have
to check the three 5|gna| condmons and

T s e |

Press “TRIGGER” .



CURRENT DATA NA The simulation is performed for 3
SIMULATION DATA OFF seconds, and “SIMULATION
ACTIVATED PLEASE WAIT” is
displayed during those 3 seconds.
Then INJ#1's injection will be stopped.
--------------- While the simulation is performing, you
can feel the idle fluctuation.

This lets you know that the injector
10. operation is normal before the testing.
- SIMULATION IS COMPLETED
- PRESS TRIGGER FOR PID SCREEN If you want to perform once again, you
simply press TRIGGER.

SIMULATION ACTIVATED PLEASE WAIT

PRESS CANCEL TO EXIT

Press “CALCEL” once.

l

Fuel Pump Operation Checking Procedure

Turn ignition SW OFF, then it ON again. Set up condition
as shown below in diagram (No.11).

11.

IDLING TEST

SELECT ITEM AND PRESS TRIGGER TO START
|

Select “IGNITION ON TEST” and
press “TRIGGER” ‘

12.
A/C ALY FP RLY
PCM 01 cbey IACV
CHRGLMP  PRCV
EGRBP PRG#CHK
TOTAL O1 FANG SEGRP

L_JL__JL_J[  J[sma][ ]

Select “FPRLY” and press “TRIGGER> .

|
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13.

14,

15.

16.

17.

A/C ALY “FP RLY
PCM 01 cDCcv IACV
CHRGLMP  PRCV
EGRBP PRGCHK
TOTAL 01 FANG SEGRP
C 1T | |
Press l' .
CURRENT DATA OFF
SIMULATION DATA
[ FPRLY |
PRESS TRIGGER TO START
Press “TRIGGER” .
CURRENT DATA OFF

SIMULATION DATA

[ FPRLY

SIMULATION ACTIVATED PLEASE WAIT

- SIMULATION COMPLETED

- PRESS TRIGGER FOR PID SCREEN

PRESS CANCEL TO EXIT

Press “CANCEL” until you get back to the main menu.

|

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

!

SELECT ITEM AND PRESS TRIGGER TO START

c-54

Then the fuel pump relay and the fuel
pump will be operated. You can hear
the fuel pump operation sound while the
simulation is running. This sound lets
you know that the ECM, the fuel pump
and their related harnesses are all
normal.

If the operation sound can't be heard,
perform the FP RLY simulation again and
check for the operation sound of the fuel
pump relay.

If the operation sound is heard, check the
following.
a. Measure the voltage at battery
supply of the fuel pump connector
(harness side)
(Refer to wiring diagram).
b. If the voltage is correct (B+), check the
following.
+ Continuity of.the fuel pump
c. If the voltage is not correct (0V), check
the following.
« Wiring harnesses and correctors
(open circuit)
{Fuel pump relay-Fuel pump}
If the operation sound is not heard, check
the following.
* Fuel pump relay
* Wiring harnesses and connectors
(open circuit)
{Main relay-Fuel pump relay-ECM
(PCM)}



SPECIFIC 6: DIAGNOSTIC SUPPORT PROCEDURE

Objective

NGS.

*To learn how to check devices (Sensors, Switches, IAC, etc.) operation condition by the

Information
*This information is fitted to specific mode only.

Diagnostic Support Procedure

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNCTIONS ]

SELECT ITEM AND PRESS TRIGGER TO START

Select “MODEL” and “SPECIFICATION”
of the vehicle you're testing.

. 1

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK_

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNCTIONS !

SELECT ITEM AND PRESS TRIGGER TO START

Select “DIAGNOSTIC DATA LINK”
and press “TRIGGER” .

PCM:POWERTRAIN CONTROL MODULE
ABS- ANTI LOCK BRAKE MODULE

SELECT ITEM AND PRESS TRIGGER TO START

Select “PCM-POWERTRAIN CTRL MODULE”
and press “TRIGGER” .

4. J

DIAGNOSTIC TEST MODES

PID/DATA MONITOR AND RECORD
SIMULATION TEST

DIAGNOSTIC SUPPORT PROCEDURE:

ECT ITEM PRE R TO STA

!
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Information Points

Select the MODEL and
SPECIFICATIONS of the vehicle you're
testing (refer to SPECIFIC 1).

!
Press TRIGGER until display returns to
the main menu.




Select “DIAGNOSTIC SUPPORT PROCEDURE"
and press “TRIGGER” .

ALLTEST
SINGLE TEST

SELECT ITEM AND PRESS TRIGGER TO START

Select “ALLTEST” and press “TRIGGER” .

<TPS TEST=>

TURN IGNITION SWITCH TO ON

FULLY DEPRESS THROTTLE AND HOLD
PRESS TRIGGER TO CONTINUE

=T .

Follow the message and press “TRIGGER?.
7. d

<TPS TEST>
RELEASE THROTTLE

PRESS TRIGGER TO CONTINUE

Release throttle and piess “TRIGGER”.

<BASIC SWITCH TEST>

TURN IGNITION SWITCH TO ON

TURN THE HEADLIGHT SWITCH, BLOWER
SWITCH, AND DEF SWITCH TO OFF
RELEASE THE BRAKE PEDAL

L Jfowrjf Jlexw ][~ J[ ]

Press to slfp “BASIC SWITCH TEST”.

<MASS AIR FLOW SENSOR TEST>
TURN IGNITION SWITCH TO ON
PRESS TRIGGER TO CONTINUE

G | =0 |

Turn ignition SW ON and press “TRIGGER”.
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When you select

ALL TEST : You can perform each
item from the
beginning.

SINGLE TEST : You can select any item.
To select a desired item,
place the highlight bar
over the item and press
TRIGGER.

If you carry out BASIC SWITCH TEST,
you can check the operation condition of
the following items:

1. Headlight SW

2. Power Steering SW
3. Blower SW

4. A/C SW

5. Rear DEF SW

6. Brake SW



10.

11.

12.

13.

14,

<MASS AIR FLOW SENSOR TEST>
START THE ENGINE AND WARM |T UP TO
BASIC OPERATION CONDITION

PRESS TRIGGER TO CONTINUE

C I (o] (0] |

]

Press | BASIC | and set up condition as shown bellow

in messages (No.11-No.13).

<BASIC CONDITION:=

1. WARM UP THE ENGINE TO NORMAL
OPERATING TEMPERATURE

2. SHIFT THE SELECTOR LEVER TO
PORN

PRESS TRIGGER TO CONTINUE

Turn the menu dial until the screen shows the below

message. l

<BASIC CONDITION:
3 TURN OFF ALL ELECTRICAL LOADS.

-HEADLIGHT -BLOWER MOTOR

-A/C -POWER STEERING

-BRAKE -REAR WINDOW DEFOG l
PRESS TRIGGER TO CONTINUE

Turn the menu dial until the screen shows the below

message. l

<BASIC CONDITION= T
-HEADLIGHT -BLOWER
-AlC -POWER STEERING
-BRAKE -REAR WINDOW DE#FOG

4. WAIT FOR COOLING FAN TO STOP

PRESS TRIGGER TO CONTINUE

Press “I‘ RIGGER”.

<MASS AIR FLOW SENSOR TEST>

START THE ENGINE AND WARM IT UP TO
BASIC OPERATION CONDITION

PRESS TRIGGER TO CONTINUE

B | | H___“.EXITJ[_BASICH_

|

Press “TRIGGER”.

l
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Before you carry out MASS AIR FLOW
SENSOR TEST, you must set up the
basic condition on your test vehicle in
order to get exact test data.



15.

16.

17.

18.

19.

<02 SENSOR TEST>

START THE ENGINE AND WARM IT UP TO
BASIC OPERATION CONDITION

PRESS TRIGGER TO CONTINUE

[ | [omT] [

| [ ] e8] |

Press to ikip “02 SENSOR TEST”.

<IACV SYSTEM TEST>

START THE ENGINE AND WARM IT UP TO
BASIC OPERATION CONDITION
PRESS TRIGGER TO CONTINUE

| | [ ] [ =] [Basic] | }

Press to skip “IACV SYSTEM TEST”.

l

<NEUTRAL/CLUTCH SWITCH TEST>
TURN IGNITION SWITCH TO ON.
SHIFT TO NEUTRAL.

PRESS TRIGGER TQ CONTINUE.

L Ilowr J[ JEr] [ 7]

Turn ignition SW OFF, then turn it ON again.
Shift to Neutral and press “TRIGGER”,

l

<NEUTRAL/CLUTCH SWITCH TEST>
SHIFT TO 1ST POSITION.
RELEASE THE CLUTCH PEDAL

PRESS TRIGGER TO CONTINUE

Follow the message and press “TRIGGER”.

|

<NEUTRAL/CLUTCH SWITCH TEST>

DEPRESS THE CLUTCH PEDAL WITH 1ST
POSITION.

PRESS TRIGGER TO CONTINUE

!
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If you carry out IACV SYSTEM TEST,
you can check the Idle Air Control Valve
operation condition.



20.

<NEUTRAL/CLUTCH SWITCH TEST>
SHIFT TO NEUTRAL AND RELEASE THE
CLUTCH PEDAL.

PRESS TRIGGER TO CONTINUE

Follow the messafe and press “TRIGGER”.

21.
<TPS TEST=> PASSED
THROTTLE RESULT (V) STANDARD (V)
FULL DEPRESS . 3.7 © 34 - 49
RELEASE : 0.5 ; 03 - 07
L] 1 L |[PaNT]
Turn the menu dial until the screen shows the below
message.
22. !
<MASS AIR FLOW SENSOR TEST> [PASSED |
CONDITION RESULT (V) : STANDARD (V)
IG ON : 05 L7 - 20
IDLING : 1.2 10 - 25
I I 1] [eRinT]
Turn the menu dial until the screen shows the below
message. Press “CANCEL” until you get back
to the main menu.
23. !
<NEUTRAL/CLUTCH SWITCH TEST> [PASSED |
POSITION © RESULT ' STANDARD
NEUTRAL :  ON : ON
18T : OFF : OFF
C O I C ] e
Turn the menu dial until the screen shows the below
message.
24. J,

18T (CL ON) ON . ON

| —
I
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The screen immediately displays the
result of each test when you carry out all
of the items.

The result of each test is indicated in the
upper right-hand corner, and compared
with a standard valve.

If the screen shows , the

system operates correctly.

If the screen shows , the

system operates incorrectly. Therefore,
you have to check the device in question
and its related harness as per the
appropriate W/M.

The resuits of these tests can be printed
out with the NGS printer. Then you can
show them to customers as proof of
repair completion.



25.

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TQO START
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SPECIFIC 7-1 DIGITAL. MEASUREMENT SYSTEM

Objective

*To learn how to measure VOLTAGE(V), RESISTANCE(Q), FREQUENCY (Hz), DUTY
CYCLE (%) AND PULSE WIDTH (ms) by using the NGS tester.

*To learn how to monitor the input and output signals, of the Engine Control Module.

Voltage Measurement and Monitoring Procedure

1.

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDI FUNCTIONS ]

SELECT ITEM AND PRESS TRIGGER TO START

Select “MODEL” and “SPECIFICATION”
of the vehicle you're testing.

. 1

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNGTIONS 1

SELECT ITEM AND PRESS TRIGGER TO START

Select “DIGITAL MEASUREMENT SYSTEM”
and press “TRIGGER”.

3.
VOLT METER’
OHM METER
FREQUENCY METER
DUTY CYCLE METER
PULSE WIDTH METER |
SELECT ITEM AND PRESS TRIGGER TO START
Select “VOLT METER” and press “TRIGGER”.
4. !
MAX VOLTAGE NO VEHICLE
0.001
0.000 v COMMUNICATION
“MIN
0.001 AUTO DC LINK SELECTED

M_M}Mlmmll LNK | [ rec]

Connect test leads (RED—-SIG, BLACK—COM)
Turn the ignition key to the ON position, if necessary.
Measure the Throttle Position Sensor(RED—TVO,
BLACK—GND)
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Information Points

Select the MODEL and
SPECIFICATIONS of the vehicle you’re
testing (Refer to SPECIFIC 1) if you are
monitoring the input and output signals of
the engine control module (for link
function).

You can measure VOLTAGE like a digital
circuit tester, and display the data in MAX
and MIN values.




7.

MAX
0.487

-MIN
0.001

VOLTAGE

0.449V

AUTO DC

NO VEHICLE

COMMUNICATION

LINK SELECTED

Specification

[cLEnm] [RANGE] [acpe] [PamT | [um | [Rec

Measuring condition Voltage(V)
Closed throttle position 0.3-0.7
Wide open throttle 3.4-45
Closed throttle position—Wide open Increases smoothly
throttle

Press [ UNK |.

PID /OATA MONITOR.
STAR MONITOR
DISABLE MONITOR

SELECT ITEM AND PRESS TRIGGER TO START

Select “PID/DATA MONITOR?” and press “TRIGGER”.

PCM-POWER TRAIN CONTROL MODULE
ABS-ANTI LOCK SYSTEM MODULE

SELECT ITEM AND PRESS TRIGGER TO START

Select “PCM-POWERTRAIN CONTROL MODULE”
and press “TRIGGER’l.

S AICRLY B+2 CHRGLMP

PCM Q0 AICSW BARO ECT
ALTF BAROV ECTV
ALTTV BRKSW EGRBV

TOTAL 00 B+ CDCV  FANG

I | | o= — —

Select PIDs (TP V), place the highlight bar
over the item and press “TRIGGER” .

o PRGV  RPM

PCM 01 PSPSW SEGRP
RFCFLAG TEN
RHO2S *TPV

TOTAL 01 RHO2SH VS

| st | [ ]

|
Press .

!
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The screen will display a list of PIDs.
PID (Parameter Identification):

These are items for which the monitoring
and recording of data is possible.

A several-page list of items you may
monitor is displayed on the screen.
Move the menu dial to scrolt through the

list.

The screen displays PID abbreviations.
Verify the standard name by referring to
the Service Highlight (S/H) of the vehicle

that you are testing.

(Refer to Section F:

on-board diagnostic system.)




10.

11,

12.

13.

14.

MAX VOLTAGE TPV 0.4v

0.487 cTP 0.3-0.7
0.449 V WOP 3445

-MIN

0.001 AUTO DC

[cLEAR ] |RraNGE| [acDC ] [PRINT | [TUNK ] [REC]

Press [ REC ]
Open / Close throttle valve repeatedly
MAX VOLTAGE TPV 0.7V
1.665 CTP  03.07
0.560 V WOP  3.4-45
-MIN
0.001 5V DC
PRESS TRIGGER TO CAPTURE DATA
Press “TRIGGER”
+
MAX VOLTAGE TPV 07V
1.665 CTP 0307
0.560 V WOP 3445
-MIN
0.001 5V DC

CAPTURING DATA. PRESS TRIGGER TO SAVE

l

Press “TRIGGER”
¥

VIEW RECORDING _

STORE RECORDING IN AREA 1
STORE RECORDING IN AREA 2
STORE RECORDING IN AREA 3

SELECT ITEM AND PRESS TRIGGER TO START

l

Select “STORE RECORDING IN AREA 1”

and press “TRIGGER”.

l

- PRESS TRIGGER TO SAVE RECORDING
IN AREA #1

WARNING! SAVING THE RECORDING

WILL OVERWRITE CURRENT CONTENTS:

323 (BA) Z5 (M)

WILL OVERWRITE CURRENT CONTENTS:

Press “TRIGGER” .

The PIDs that you selected are displayed
on the right side of the screen.

There is a difference between “Measured
voltage” and “Monitored voltage”
because of the impedance and ground
conditions are different.

This indicates that the sensor output and
the ECM received voltage are normal.

If the screen shows a big difference, you
can verify the malfunctioning point by
using this function.

You can store both of these current
(measuring and monitoring) data by
pressing the @ button. Once data is
stored, it can be replayed and displayed
graphically or in table form when you
access the VIEW RECORDER AREA
function (Refer to SPECIFIC 4).

To memorize the recorded data, highlight
a storage recording area and press
TRIGGER.



15.

16.

17.

18.

19.

PID/DATA RECORDER INFORMATION

CAR: |97 75 MT  323PROTEGE |

MODULE] PCM | TRIGGER {MANUAL] RATE :[ FasT

PRESS CANGEL TO EXIT

Press “CANCEL” until you get back to the main menu.

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS.
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START

Select “VIEW RECORDER AREA” and press
“TRIGGER” . l

VIEW RECORDER IN AREA 1
VIEW RECORDER IN AREA 2
VIEW RECORDER IN AREA 3
VIEW RECORDED DTCs

SELECT ITEM AND PRESS TRIGGER TO START

[

Select “VIEW RECORDER IN AREA 1”
and press “TRIGGER”.

™ V
EXT_VDC

I =3 i s i |

[
Select “TPS”, “EXT_VDC” and press “TRIGGER”.

|

TPV
*EXT_VDC

LPRINT | [CLEAR] | 7] |GrAPH] [TABLE] | |

c-64

The memory banks and recorder areas
store data for 48 hours after the NGS is
turned off.

Steps 16 to 20 describe the VIEW
RECORDER AREA function. The
procedure is completely the same as for
SPECIFIC 4.

The “EXT_VDC” indicates the measured
value of the TPS.



20.

21.

1.88%
EXT_VDC
D.568
voC
0.580

Press “CANCEL” until you get back to the main menu.

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDIl FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START

How to use the GRAPH function

1.7 1.7:The MAX. value of Throttle
TPV Position Sensor voltage.

0.5 0.5:The Throttle Position Sensor
\Y% voltage at cursor point,

0.5 0.5:The MIN. value of Throttle

Position Sensor voltage.

-29.6 T0.0 +80.8

The “+” indicates the
time passed after
trigger has been pressed.
Indicates end of recording point

Indicate the exact time of trigger.

Indicates beginning of recording point.

RN

The “+" indicates amount of time before trigger point.

e By moving the cursor across the graph, you
can review PID valves.

e  Although you can choose four PIDs for reply,
you can view only two at a time on the graph.
However, you can rotate through four of the

PIDs you selected by pressing buttons
and[ o |.

: Exchange on your left side data to
other one.

: Exchange on your right side data to
other one.



SPECIFIC 7-2 DIGITAL MEASUREMENT SYSTEM

Objective

*To learn how to simulate the input signals.

*To learn how to measure VOLTAGE(V), RESISTANCE(Q), FREQUENCY (Hz), DUTY
CYCLE (%) AND PULSE WIDTH (ms) by using the NGS tester.
*To learn how to monitor the input and output signals, of the Powertrain Control Module.

Pulse Width Measurement and
Monitoring Procedure

VEHICLE & ENGINE SELECTION'

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNCTIONS !

SELECT ITEM AND PRESS TRIGGER TO START

|
Select “MODEL” and “SPECIFICATION”
of the vehicle you're testing.

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASIUREMENT SYSTEM

GENERIC OBDIlI FUNCTIONS l

SELECT ITEM AND PRESS TRIGGER TO START

[
Select “DIGITAL MEASUREMENT SYSTEM”
and press “TRIGGER”,

. 1

VOLT METER
OHM METER

FREQUENCY METER

DUTY CYCLE METER

PULSE WIDTH METER {
SELECT ITEM AND PRESS TRIGGER TO START

|
Select “PULSE WIDTH METER”
and press “TRIGGER”.

4.
MAX PULSE WIDTH NO VEHICLE
ms COMMUNICATION
-MIN
LOW DC LINK SELECTED

[cear] [LevEL ] [acioc | [PRiNT] [ TNk | [REC |

Connect test leads (RED—SIG, BLACK—COM).
Measure the No.1 INJECTOR
(RED-Y/B, BLACK—BATTERY negative).
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Information Points

Before performing this procedure,you
must start the engine until it is at normal
operating temperature.

Select the MODEL and
SPECIFICATIONS of the vehicle you're
testing (Refer to SPECIFIC 1) if you are
monitoring the input and output signals of
the engine control module (for link
function).

You can measure PULSE WIDTH(ms),
and display the data in MAX and MIN
values.




MAX PULSE WIDTH NQ VEHICLE
2.8
2.7 ms COMMUNICATION
-MIN
26 LOW DC LINK SELECTED

[ctear] [EvEL] [acc | [PANT] [OnK | [(REC ]

|
Select and press “TRIGGER”.

6.
PID /DATA MONITOR
STAR MONITOR
DISABLE MONITOR
SELECT ITEM AND PRESS TRIGGER TO START
Select “PID/DATA MONITOR?” and press “TRIGGER”.
7. !
PCM-POWER TRAIN CONTROL MODULE
ABS-ANTILOCK BRAKE MODULE
SELECT ITEM AND PRESS TRIGGER TO START
Select “PCM-POWERTRAIN CTRL MODULE”
and press “TRIGGER”
8. l
) . AICRLY B+2 CHRGLMP
PCM 00 ACSW BARO  ECT
ALTF  BAROV ECTV
ALTTV BRKSW EGRBYV
TOTAL 00 B+ CDCV  FANC
£ 1L |[cear]| L1l I
Select PIDs (A/C, INJ, RPM), place the highlight bar
over the item and press “TRIGGER” .
9. ! -
_ _. AICRLY B+2 CHRGLMP
FCM 03 *AICSW BARO  ECT
ALTF  BAROV ECTV
ALTTV BRKSW EGRBV
TOTAL 03 B+ CDCV  FANC
[
Press

!

The screen will display a list of PIDs.
PID (Parameter Identification):

These are items for which the monitoring
and recording of data is possible.

A several-page list of items you may
monitor is displayed on the screen.
Move the menu dial to scroll through the
list,

The screen displays PID abbreviations.
Verify the standard name by referring to
the Service Highlight (S/H) of the vehicle
that you are testing. (Refer to Section F:
on-board diagnostic system.)



10.

11.

12.

13.

14,

MAX PULSE WIDTH | [A/C SW OFF

2.8 INJ 22 MS
27ms RPM 765 RPM

-MIN [

2.6 LOW DC

[cLear | [RANGE] [a&DE | [PRINT] [unk | [ REG ]

l

Press [_REC |. Turn the BLOWER SW ON at 1st or
2nd position, then turn the A/C SW ON and OFF repeatedly.

MAX PULSE WIDTH A/C SW ON

3.3 INJ 2.8 MS
3.3 ms RPM  753RPM

-MIN

2.0 LOW DC

PRESS TRIGGER TO CAPTURE DATA

Press “TRIGGER”
v
MAX PULSEWIDTH | |AVCSW ON
3.3 INJ 3.3MS
3.3 mx RPM  753RPM
-MIN
2.0 LOW  DC

CAPTURING DATA, PRESS TRIGGER TO SAVE

Press “TRIGGER”.
v

VIEW RECORDING

STORE RECORDING IN AREA 1
STORE RECORDING IN AREA2
STORE RECORDING IN AREA 3

SELECT ITEM AND PRESS TRIGGER TO START

Select “STORE RECORDING IN AREA 2”
and press “TRIGGER”.

!

- PRESS TRIGGER TO SAVE RECORDING IN AREA #2

WARNING! SAVING THE RECORDING WILL
OVERWRITE CURRENT CONTENTS:

| _ EMPTY

WILL OVERWRITE CURRENT CONTENTS:

“TRIGGER” .

l

Press
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The PIDs that you selected are displayed
on the right side of the screen.
There is a difference between
“Measured puise” and “Monitored
pulse” because their impedance and
ground conditicns are different. Moreover,
“Measured pulse” includes ineffective
injection time.
This indicates that the sensor input and
the ECM out put are normal. If the screen
shows a big difference, you can verify the
malfunctioning point by using this
function. '
You can store both of these current
(measuring and monitoring) data by
pressing the button.
Once data is stored, it can be replayed
and displayed graphically or in table form
when you access the VIEW RECORDER
AREA function (Refer to SPECIFIC 4).

For measured pulse, the NGS calculates
the average ON times for a certain
period. If the injection pulse width
changes rapidly, the NGS cannot
calculate the average ON times and
display “OVER” on the screen.

To memorize the recorded data,
highlight a storage recording area
and press TRIGGER.



15.

16.

17.

18.

19.

PID/DATA RECORDER INFORMATION
CAR: [97 25 MT  323PROTVEGE |

MODULE] PEM | TRIGGER : [MANUAL] RATE | FAST

PRESS CANCEL TO EXIT

Press “CANCEL” until you get back to the main menu.

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START

!

Select “VIEW RECORDER AREA”
and press “TRIGGER” .

l

VIEW RECORDER IN AREA 1
VIEW RECORDER IN AREA 2
VIEW RECORDER IN AREA 3
VIEW RECORDED DTCS

SELECT [TEM AND PRESS TRIGGER TO START

Select “VIEW REC!)RDEH IN AREA 2”
and press “TRIGGER” .

!
A/C SW
INJ
RPM
EXTpwlO
[ [ctean] | || | | I ]

Select A/C SW, INJ, RPM, EXIT-ms DC
and press “TRIGGER” .

|

*A/C SW
“INJ

*RPM
*EXTpwLO

[PAnT] [ccEar] [ ] [Ghapn) [TaBiE] [

Presls
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The memory banks and recorder areas
store data for 48 hours after the NGS is
turned off.

Steps 16 to 20 describe the VIEW
RECORDER AREA function. The

procedure is completely the same as for
SPECIFIC 4.

The "EXT pw LO" indicates the measured
value of the INJ. You can select a
maximum of four PIDs.



20.

21.

-
AC SW NS
QFF 20
T
. AN M5
OFF PR LI . 20

Press “CANCEL"” until you get back to the main menu.

¥

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START
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How to use the GRAPH function

3.3:The MAX. value of Injection
INJ amount.

2.0:The Injection amount at cursor point.
MS

2.0:The MIN. value of Injection amount

-97.5 T0.0 +28.5

The “+” indicates the
time speed after trigger
has been pressed.

Indicates end of recording point

Indicate the exact time of trigger.

Indicates beginning of recording point.

w_rr

The “-” indicates amount of time before trigger points.

+ By moving the cursor across the graph, you
can review PID valves,

+ Although you can choose four PIDs for reply,
you can view only two at a time on the graph.
However, you can rotate through four of the

PIDs you selected by pressing buttons [ 5 |

and [9 ]

: Exchange on your left side data to
other one.

El : Exchange on your right side data to

other one.



SPECIFIC 8: NEW GENERATION STAR SET UP

Objectives
* To learn how to adjust NGS contrast.
* To lean how to select printing speeds.
* To learn how to select $/1 or English units.

Contrast Adjustment Procedure Information Points

VEHICLE & ENGINE SELECTION

DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS

DIGITAL MEASUREMENT SYSTEM _

GENERIC OBDIl FUNCTIONS !
ELECTITEM AND PRESS TRIGGER TO START

Turn the scroll dial clockwise.

2, {

NEW GENERATION STAR SET UP —%
INTERNAL SYSTEM TESTS

SELECT ITEM AND PRESS TRIGGER TO START

Select “NEW GENERATION STAR SET UP”

and press “TRIGGER.”
3. ]
LCD CONTRAST ADJUSTMENT

RS232 BAUDRATE SELECTION
ENGLISH/METRIC UNIT SELECTION

SELECT ITEM AND PRESS TRIGGER TO START.

Select “LCD CONTRAST ADJUSTMENT”
and press “TRIGGER.”

4, |

-TURN SCROLL DIAL TO ADJUST LLCD CONTRAST

PRESS CANCEL TO EXIT

Turn the scroll dial clockwise.,
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Printing Speed Selection

LCD CONTRAST ADJUSTMENT
RS 323 BAUDRATE SELECTION
ENGLISH / METRIC UNIT SELECTION

SELECT ITEM AND PRESS TRIGGER TO START

Select “RS232 BAUDRATE SELECTION”
and press “TRIGGER” .

2.

3.

4.

RS5232 300 BAUD
RS&232 600 BAUD
RS232 1200 BAUD
RS232 2400 BAUD
RS232 4800 BAUD

SELECT ITEM AND PRESS TRIGGER TO START

Turn the scroll dial until the second screen is displayed.

d

RS232 9600 BAUD
RS232 19200 BAUD

SELECT ITEM AND PRESS TRIGGER TO START

Select the proper “BAUD” for your printer
and press “TRIGGER.”

l

LCD CONTRAST ADJUSTMENT
RS 323 BAUDRATE SELECTION
ENGLISH / METRIC UNIT SELECTION

SELECT ITEM AND PRESS TRIGGER TO START
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You can select baudrate in accordance
with your own printer.



English/Metric Units Selection

1.
LCD CONTRAST ADJUSTMENT
RS 323 BAUDRATE SELECTION
ENGLISH / METRIC UNIT SELECTION
SELECT ITEM AND PRESS TRIGGER TO START
Select “ENGLISH/METRIC UNIT SELECTION”
and press “TRIGGER.”

2.
TEMP . °F DEGREES FAHRENHEIT
VELOCITY : MPH MILES/HOUR
VACUUM : InHg INCHES/Hg (MERCURY)
PRESSURE: psiG  POUNDS/SQUARE INCH
FLOW ¢ Ib/m  POUNDS/MINUTE
(v S 1]

Press [E

3 !
TEMP o) DEGREES CELSIUS
VELOCITY :  KPH KILOMETERS/HOUR
VACUUM : kPaA KILOPASCAL ATMOSPHERE
PRESSURE: kPaG KILOPASCALS GAUGE
FLOW : gm/s GRAMS/SECOND
Leve [ s J I JC 11

Press “CANCEL” to EXIT.
4, il

LCD CONTRAST ADIUSTMENT
RS 323 BAUDRATE SELECTION
ENGLISH / METRIC UNIT SELECTION

SELECT ITEM ANDPRESS TRIGGER 10 START

Press “CANCEL” ' until you get back to the main men.

s l

VEHICLE & ENGINE SELECTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM
GENERIC OBDII FUNCTIONS

SELECT ITEM AND PRESS TRIGGER TO START l
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SPECIFIC 9: NGS INTERNAL SYSTEM TESTS

{Objective

*To learn how to conduct the test.

*To learn how to access the internal System Test Function.

Internal System Tests Procedure

NEW GENERATION STAR SETUP T
INTERNAL SYSTEM TESTS

SELECT ITEM AND PRESS TRIGGER TO START

Select “INTERNAL SYSTEM TESTS”
and press “TRIGGER” .

2 :

KEYBOARD AND BEEPER TEST

SCROLL DIAL TEST

TEXT SCREEN TEST

GRAPHIC SCREEN TEST

MEASUREMENT SYSTEM TEST ]

SELECT ITEM AND PRESS TRIGGER TO START

!

Turn the menu dial until the next screen appears.

3.

PRINTER (R5232) TEST St
MODULE COMMUNICATION LINK TEST

RECORDER STORAGE TEST

PROGRAM CARD CHECKSUM TEST

SELECT ITEM AND PRESS TRIGGER TO START

Select “KEYBOARD AND BEEPER TEST”
and press “TRIGGER” .

. 1

KEYBOARD AND BEEPER TEST
SCROLL DIAL TEST

TEXT SCREEN TEST

GRAPHIC SCREEN TEST
MEASUREMENT SYSTEM TEST

SELECT ITEM AND PRESS TRIGGER TO START

Press “TRIGGER”

5. !

KEYBOARD AND BEEPER TEST

PRESS KEY : 1

BEEPER WILL SOUND ONCE
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Information Points

There are nine kinds of internal system
tests. They check various functions of the
NGS system, and determine whether or
not they are normal.

If the test yields abnormal results,

you should also check the power cable
connections and the fuse condition.

If NGS still doesn’t operate, contact
AMERICA KOWA SEIK] (Refer to 5/5
page of the HANDS-ON INTRODUCTION
TO NGS TESTER).

The KEYBOARD AND BEEPER TEST
checks the keyboard and beeper sound
condition.

The beeper sounds once for each time you
press the button according to the
instructions on the display.



10.

|
Press key [ 0 ]

KEYBOARD AND BEEPER TEST

PRESS “RIGHT TRIGGER”

Press “JI,_EFI- CANCEL”

KEYBOARD AND BEEFER TEST

ok TEST COMPLETED *++*

PRESS CANCEL TO EXIT

Press “CANCEL”

KEYBOARD AND BEEPER TEST
SCROLL DIAL TEST

TEXT SCREEN TEST

GRAPHIC SCREEN TEST

MEASUREMENT SYSTEM TEST

SELECT ITEM AND PRESS TRIGGER TQ START

Select “SCROLL DIAL TEST” and press “TRIGGER” .

v

SCROLL DIAL TEST

TURN SCROLL DIAL RIGHT : 5

Turn scroll dial left : 5 clicks.

l

SCROLL DIAL TEST

Fk TEST COMPLETED o+

PRESS CANCEL TO EXIT

Press “CANCEL”

l
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Process
KEY ~ II — TRIGGER RIGHT~
LEFT — CANCEL RIGHT ~ LEFT

koo TEST COMPLETED ****” appears
after you conduct the test according to the
instructions on the display and conclude
the test.

The SCROLL DIAL TEST checks the
menu dial’s condition.

The SCROLL DIAL TEST checks the
menu dial’s condition. Then beeper sounds
once for each time you turn the menu dial
according to the instructions on the
display.

“seort TEST COMPLETED *++” is displayed
when you conclude the test.



11.

KEYBOARD AND BEEPER TEST The TEXT SCREEN TEST checks the
SCROLL DIALTEST letter display condition.
TEXT SCREEN TEST

GRAPHIC SCREEN TEST
MEASUREMENT SYSTEM TEST !

SELECT ITEM AND PRESS TRIGGER TO START

Select “TEXT SCREEN TEST” and press

“TRIGGER” .
12, |
ABCDEFGHIJKLMNOPQRSTUVWX:abcdefghijkimnopgrstu Roman letters and ** TEST
BCDEFGHIJKLMNOPQRSTUVWX:abedefghijklmnopgrstuvx Seddeicde ;
CDEFGHIJKLMNOPQRSTUVWX:abcdefghijkimnopgrstuvwy COMPLETED_ ".’"e displayed
DEFGHIJKLMNOPQRSTUVWX:abcdefghijkimnopgrstuvwxz repeatedly during this test.

EFGHIJKLMNOPQRSTUVWX:abcdefghijkimnopgrstuvwxyz
FGHIJKLMNOPQRSTUVWX:abcdefghijkimnopqrstuvwxyzAB
GHIJKLMNOPQRSTUVWX abcdefghijkimnopgrstuvwxyzBC
HIJKLMNOPQRSTUVWX abcdefghijkimnopgrstuvwxyzABC

13.

TEXT SCREEN TEST

omerk TEST COMPLETED *roet
PRESS GANCEL TO EXIT
Press “CANCEL”
14, +
| lKEYBOAHD AND BEEPER TEST ] I The QR"}PH'C SCRE?N TEST checks the
= OONGL ik e o - LU )

- '!.l.fl b [pix i R vd

zall B Mn ot e AR R L ¥




17.

18.

19.

20.

21.

22.

" GRAPHIC SCREENTEST |

wores TEST COMPLETED oo

PRESS CANCEL TO EXIT

Press “CANCEL”
v

KEYBOARD AND BEEPER TEST
SCROLL DIAL TEST

TEXT SCREEN TEST

GRAPHIC SCREEN TEST

MEASUREMENT SYSTEMTEST ~ ~ -~ |

SELECT ITEM AND PRESS TRIGGER TO START

Select “MEASUREMENT SYSTEM TEST”
and press “TRIGGER” .
v

MEASUREMENT SYSTEM TEST

ZERO OFFSET : OK
GAIN ADJUST : OK

OHM OFFSET : OK

PRESS CANCEL T EXIT

Press “CANCEL”
+

KEYBOARD AND BEERER TEST
SCROLL DIAL TEST

TEXT SCREEN TEST

GRAPHIC SCREEN TEST

MEASUREMENT SYSTEM TEST l

SELECT ITEM AND PRESS TRIGGER TO START

Turn the menu dial until the second screen appears.
+

PRINTER (RS232) TEST . 1
MODULE COMMUNICATION LINK TEST

RECORDER STORAGE TEST

PROGRAM CARD CHECKSUM TEST

SELECT ITEM AND PRESS TRIGGER TO START

Select “PRINTER (RS232) TEST”
and press “TRIGGER” .
+

PRINTER (R$232) TEST

PRINTING : 0

PRESS CANCEL TO EXIT
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The MEASUREMENT SYSTEM TEST
checks the ZERO OFFSET, OHM
OFFSET and GAIN ADJUST.

OK appears on the screen when the test is
completed.

The PRINTER (R$232) TEST checks the
interface between the printer and NGS
unit.

Connect the printer and NGS tester, when
you carry out this test.

During this test, the data that is transmitted
to the printer. It is displayed on the NGS
screen and is printed out.

Press TRIGGER again when you want to
stop this test.

If you don’'t connect NGS tester to printer
and carry out this test. The NGS will
display “PRINTING:0” .



23.

24.

25.

26.

27.

Press “CANCEL”

KEYBOARD AND BEEPER TEST
SCROLL DIAL TEST

TEXT SCREEN TEST

GRAPHIC SCREEN TEST

MEASUREMENT SYSTEM TEST !

SELECT ITEM AND PRESS TRIGGER TQ START

Tu_rn the menu dial until the second screen appears.

PRINTER (RS232) TEST . T

MODULE COMMUNICATION LINK TEST
RECORDER STORAGE TEST
PROGRAM CARD CHECKSUM TEST

SELECT ITEM AND PRESS TRIGGER TO START

Select “MODULE COMMUNICATION LINK”
and press “TRIGGER” .

!

MODULE COMMUNICATION LINK TEST

SENDING 130
RECEIVING 130

PRESS CANCEL TO EXIT

“CANCEL”

d

Press

KEYBOARD AND BEEPER TEST
SCROLL DIAL TEST

TEXT SCREEN TEST

GRAPHIC SCREEN TEST

MEASUREMENT SYSTEM TEST l

SELECT ITEM AND PRESS TRIGGER TO START

Turn the menu dial until the second screen appears.

MODULE COMMUNICATION LINK TEST
RECORDER STORAGE TEST y
PROGRAM CARD CHECKSUM TEST -

PRINTER (RS232) TEST T

SELECT ITEM AND PRESS TRIGGER TO START

Select “RECORDER STORAGE TEST”
and press “TRIGGER” .

l
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The MODULE COMMUNICATION LINK TEST
checks the communication link condition.

This test is performed to check the sending and
receiving of signals.

During this test, 0 to 250 is continuously
displayed in increments of 10 when a signal is
correct.

The RECORDER STQORAGE TEST checks the
memory function.

STORAGE CHECK :
displayed when the test is completed.

OKis



28.

29.

30.

31.

32.

RECORDER STORAGE TEST

STORAGE CHECK: M OK

PRESS CANCEL TO EXIT

|
“CANCEL”
v

Press

KEYBOARD AND BEEPER TEST
SCROLL DIAL TEST

TEXT SCREEN TEST

GRAPHIC SCREEN TEST

MEASUREMENT SYSTEM TEST l

SELECT ITEM AND PRESS TRIGGER TO START

Turn the menu dial until the second screen appears.

+

MODULE COMMUNICATION LINK TEST
RECORDER STORAGE TEST
PROGRAM CARD CHECKSUM TEST

PRINTER (RS232) TEST T

SELECT ITEM AND PRESS TRIGGER TO START

- Select

and press “TRIGGER” .
¥

“PROGRAM CARD CHECKSUM TEST”

PROGRAM CARD CHECKSUM TEST

PROGRAM CARD CHECKSUM
PROGRAM CARD RAM

: BagD
- NOT AVAILABLE

PRESS CANCEL TO EXIT

Press “CANCEL” until you get back to the main menu.

VEHICLE & ENGINE SELEGTION
DIAGNOSTIC DATA LINK

VIEW RECORDER AREAS
DIGITAL MEASUREMENT SYSTEM

GENERIC OBDII FUNCTIONS il

SELECT ITEM AND PRESS TRIGGER TO START
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STORAGE CHECK ; #inciioicicicieicirkeiek OK
is displayed when the test is completed.

The PROGRAM CARD CHECKSUM TEST
checks the program card condition.

CHECKSUM: FA40 and RAM: NOT
AVAILABLE are displayed when the test is
completed (Version 2.02).






Notes
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