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ARTICLE BEGINNING

1992 ENA NE PERFORMANCE
Ni ssan Theory & Operation

Maxi ma, NX, Pathfinder, Pickup, Sentra, Stanza, 240SX, 300zZX

INTRODUCTION

This article covers basic description and operation of engine
per formance-rel ated systens and conponents. Read this article before
di agnosi ng vehicles or systenms with which you are not conpletely
famliar.

AIR INDUCTION SYSTEM
POWER VALVE SYSTEM (MAXIMA)

The power valve systemis designed to i nprove engi he torque
and power production by increasing or decreasing intake manifold
i nducti on vol une under different driving conditions. Alimted
i nduction volume is desirable at | ow or nedi um speed under heavy | oad.
This will increase intake velocity and i nprove atom zing of fuel and
conmbustion efficiency. An increased induction volune is desirable
under heavy | oad and hi gh speed conditions.

Power val ve system consists of power valve (built into
i ntake mani fold), diaphragmtype power val ve actuator, vacuum surge
t ank, power val ve sol enoi d, one-way check val ve and connecti ng vacuum
hoses. See Fig. 1.

Power Val ve

Val ve is used to nodify the induction passage of the power
val ve control system It is set in the fully closed or fully open
position by the power valve actuator. Power valve actuator is
regul ated by the ECU-controll ed power val ve sol enoi d. Vacuum f or
operating the actuator is stored in a surge tank.

Power Val ve Sol enoi d

Power val ve sol enoid receives power fromthe Brown fusible
link in the fuse box. Solenoid is energi zed when ECU provides a ground
for solenoid through ECU term nal No. 8. For |ocation and
identification of ECU term nals, see appropriate wiring diagramin L -
W RI NG DI AGRAMS article in the ENG NE PERFORMANCE Section. Wen ECU
activates power valve sol enoid, vacuum from surge tank passes through
sol enoid to power valve actuator, pulling the power val ve cl osed.

Surge Tank & One-Way Check Val ve



When vehicle is running, mani fold vacuum passes through the
one-way check valve into the vacuum storage surge tank. Check val ve
hol ds vacuumin storage tank at a high |l evel regardl ess of current
mani fol d vacuum | evels. This allows the power valve to remain fully
cl osed under heavy engi ne | oads when nmanifold vacuumis insufficient.
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Fig. 1. Power Valve Operation (Maxim)
Courtesy of N ssan Motor Co., U S A
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SWIRL COMBUSTION VALVE (SCV) SYSTEM (PICKUP 4-CYL., STANZA &
240SX)

Pi ckup 4-Cyl., Stanza & 240SX

The SCV systemis designed to i nprove engi ne torque and power
production by increasing or decreasing intake manifold induction
vol une under different driving conditions. Alimted induction volune
is desirable at | ow or nedi um speed under heavy load. This w |
i ncrease intake velocity and i nprove atom zing of fuel and combustion
ef ficiency. An increased induction volune is desirable under heavy
| oad and hi gh speed conditions.

SCV system consists of swirl control valve (built into
i ntake mani fold), diaphragmtype swirl control valve actuator and
swirl control valve sol enoid.

Swirl Control Valve

Valve is used to nodify the induction passage of the SCV
system It is set in the fully closed or fully open position by the
swirl control valve actuator. Valve actuator is regulated by the ECU
controlled swirl control val ve sol enoid.

Swirl Control Valve Sol enoid

Swirl control valve sol enoid receives power froma 10-anp
fuse in the relay box. Solenoid is energi zed when ECU provi des a
ground for solenoid through ECU terminal No. 25 (term nal No. 12 on
Pi ckup and Stanza). For |ocation and identification of ECU term nals,
see appropriate wiring diagramin L - WRING DI AGRAMS article in the
ENG NE PERFORMANCE Section. Wien ECU activates sol enoid, nmanifold
vacuum passes through solenoid to swirl control valve actuator,
pulling swirl control valve cl osed.

TURBOCHARGER (300ZX TURBO)

Tur bocharger system uses twin turbochargers and twin air-to-
air intercoolers. A wastegate systemis used to control naxi mnum boost
pressure. The wastegate is controlled by a sol enoid val ve.

Wast egate Control Sol enoid Val ve

Wast egate control sol enoid val ve changes vacuum source to
wast egate val ve actuator to achieve suitable turbo boost pressure.
When detonation occurs, the solenoid valve turns off and opens
wast egate val ve which | owers turbo boost pressure.

VALVE TIMING CONTROL SYSTEM (MAXIMA VE30DE, NX & SENTRA 1.6L
& 300ZX)

Maxi ma VE30DE, NX & Sentra 1.6L & 300zX
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pul |l ey and advance/retard mechanism valve timng control sol enoid and
oil control valve. See Fig. 2.

Valve timng control is used to increase engi ne perfornmance
by advancing or retarding the intake canshaft. Intake val ve opening
and closing points are controlled by the ECU according to engine
operating conditions. This affects the overall torque curve by
all owi ng nore favorabl e torque applications at | owto-nmedi um speeds.

| nputs fromthe cool ant tenperature sensor, throttle position
sensor, mass airflow sensor, engine RPM and gear position are used by
ECU to determ ne operation.

Val ve Tim ng Control Sol enoid

O | pressure, applied through the valve timng contro
solenoid is used to adjust canshaft pulley position. See Fig. 2. At
idle or high speed, valve timng control solenoid is off, valve timng
is retarded and val ve overlap is decreased. At | owto-nedi um speed,
valve timng control solenoid is on, valve timng is advanced and
val ve overlap is increased. This results in increased torque at | ower
engi ne RPM

Valve Timing Control
Return Spring Solenoid

Piston

Camshaft (Intake Side)

%

1 Drain
! Oil Control
Ol Valve
Helical Pressure
Gear  pzmm «——— Camshaft Pulley (Intake Side)
A0C19689

Fig. 2. Valve Timng Control System Conponents (300ZX Shown;
O hers Are Simlar)
Courtesy of N ssan Motor Co., U S A

COMPUTERIZED ENGINE CONTROLS

The El ectronic Concentrated Control System (ECCS) is a
conputeri zed em ssion, ignition, and fuel control system A single
El ectronic Control Unit (ECU) uses input voltage signals recei veg -f'fﬁlgbRY/OP



vari ous i nput conmponents to control
signal to the appropriate paraneter
out put voltage signals accordingly.
per f ormance under various operating

out put. ECU conpares each input
preprogranmed in ECU and adj usts
This all ows optimum vehicle
condi ti ons.

Vol tage to ECU and components requiring battery voltage is
supplied by a safety relay and/or a main relay. Safety relay is used
to prevent damage to ECU in the event of reverse polarity at the
battery cables. To determ ne power distribution to ECCS conponents on
specific nodels, see appropriate wiring diagramin L - WRI NG D AGRAMS
article in the ENG NE PERFORMANCE Secti on

ELECTRONIC CONTROL UNIT (ECU)

The ECU consists of a mcroconmputer, inspection |ights,
di agnosti c node sel ector, connectors and wiring for voltage signal
i nput, voltage signal output and power supply. The unit is not
servi ceabl e and shoul d not be opened. Inspection |ights are provided
on side of unit so system operation can be checked. The control unit
contains menory and logic circuits, enabling it to interpret sensor
i nputs and control various engi ne systens.

ECU LOCATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation Locati on
MBXI B . e Behi nd Cent er Consol e
NX & Sentra ......... . . ... ... Behi nd Cent er Consol e
Pat hfinder & Pickup ................. Under Passenger Seat
Stanza ... .. e Under Center Consol e
240SX .. Behi nd Passenger Side Kick Pane
300ZX . e Behi nd d ove Box

NOTE: Conmponents are grouped into 2 categories. The first category
covers | NPUT DEVI CES, which control or produce voltage
signals nonitored by the ECU. The second category covers
OQUTPUT SI GNALS, which are conponents controlled by the ECU.

INPUT DEVICES

Vehi cl es are equi pped with different conbinations of input
devices. Not all devices are used on all nodels. To determ ne the
i nput usage on a specific nodel, see appropriate wiring diagramin L -
W RI NG DI AGRAMS article in the ENG NE PERFORMANCE Section. The
avai l abl e i nput signals include the follow ng:

ANC Switch

I nforns ECU when A/C systemis on. ECU responds by increasing

E - THE!



idle speed to inprove idling and reduce em ssions. During heavy engine
|l oad, ECU will also open the A/C clutch relay to di sengage A/ C cl utch.

A/ C Thernmo Control Anplifier (Pickup 2.4L & Stanza)
I nfforms ECU of A/ C system evaporator outlet tenperature.
I nput is used to determ ne cooling fan operation.

Air Tenperature Sensor (Pickup 2.4L & Stanza)

The air tenperature sensor is located in the air cl eaner box.
Sensor nonitors tenperature of incomng air. Sensor is a thermstor
and increases (cold) or decreases (hot) its resistance in response to
t enperature changes. The air tenperature sensor controls ignition
timng when intake air tenperature is extrenely high, to prevent
engi ne knock (detonation).

Battery Vol tage Conpensation

Injector pulse width is directly affected by battery voltage.
As battery voltage drops, so does the injector's pulse w dth, causing
a lean air/fuel m xture. To conpensate for this, ECU nonitors battery
vol tage and increases injector pulse width if voltage drops. This
monitored voltage is also used with other input values to calcul ate
idle speed and is a factor for determ ning ignition timng.

Cool ant Tenper at ure Sensor

Cool ant tenperature sensor is installed in the coolant inlet
housi ng or intake nmanifold cool ant passage. Sensor senses changes in
tenperature by nmonitoring the resistance of a thermi stor. As
tenperature increases, therm stor resistance decreases.

Sensor sends tenperature information to ECU for air/fuel
m xture, timng and idle speed control. During warmup from col d
start, ECU increases fuel enrichnent to naintain engine perfornmance.
As engi ne tenperature increases, the ECU gradual |y decreases fuel
enri chment until engine reaches nornmal operating tenperature.

Crankshaft Angl e Sensor

The crankshaft angl e sensor nonitors engi ne speed and pi ston
position. The crankshaft angle sensor, which is built into the
distributor, has a rotor plate and a wave-form ng circuit. The rotor
pl ate has 360 small outer slits (one degree apart) to determ ne
crankshaft angle, and 4 (4-cylinder) or 6 (V6) |arger inner signal
slits (90 (4-cylinder) or 60 (V6) degrees apart) to determ ne engine
speed. See Fig. 7. The signal slit for the No. 1 cylinder is the
| argest of the 4 (4-cylinder) or 6 (V6) inner signal slits to allow
ECU to determine TDC for No. 1 cylinder

When the signal rotor plate passes the space between the
Light Emtting D ode (LED) and photo diode, the slits in the signal
rotor plate alternately cut the light fromLED to the photo di ode.
This causes a pul sating voltage, which is converted into an on-off
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pul se by the wave-formng circuit and sent to the ECU. ECU uses this
signal to control fuel injection, ignition timng and other functions.

Det onati on (Knock) Sensor (Maxima, NX & Sentra 2. 0L,

Pat hfi nder, Pickup 3.0L, 240SX & 300zX)

Basic ignition timng is preprogramed. Detonation sensor
det ect s engi ne knocki ng, converts knocking vibration into voltage
signal and transmts it to the ECU. Information is used by ECU to
adjust ignition timng accordingly to elimnate detonation.

Exhaust Gas (Oxygen) Sensor

Sensor nonitors the anount of unburned oxygen in the exhaust
gases. Wien heated in the presence of exhaust gases, sensor provides a
vol tage signal which is used to adjust air/fuel mxture (anmount of
injection tine) to obtain opti mum conbustion. Two types of oxygen
sensor are used. The 4-cylinder nodels use a Zirconia oxygen sensor
whi ch produces a varying voltage signal relative to the oxygen content
in the exhaust gases. The V6 nodels use a Titani a oxygen sensor, which
is a type of resistor.

The ECU provides the Titani a oxygen sensor with a one-volt
reference signal. Resistance of the ceramic Titania varies according
to the exhaust gas conditions. A rich exhaust gas m xture causes
sensor's resistance to drop, while a | ean exhaust gas m xture causes
resistance to increase. The ECU nonitors the return signal from sensor
and adjusts the air/fuel mxture according to this return signal. The
sensor al so contains an additional heating circuit to quickly bring
sensor to operating tenperature.

Exhaust Gas Tenperature Sensor (California)

The exhaust gas tenperature sensor, |ocated near EGR val ve,
detects tenperature of exhaust gases passing through EGR val ve. The
sensor has a therm stor which changes its resistance value in response
to changes in the exhaust gas tenperature. As the tenperature of the
exhaust gases increases, the resistance of the sensor decreases. ECU
anal yzes these changes in resistance and adjusts output voltage
signals to EGR sol enoi d accordingly.

Fuel Tenperature Sensor (300ZX)

The fuel tenperature sensor is built into fuel rail. Wen
fuel tenperature is higher than specified, ECU turns on the Pressure
Regul at or Val ve (PRV) control solenoid to raise fuel pressure.

lgnition Switch
I nforms ECU when ignition is in ON or START position. Wen
ECU recei ves voltage signal for START position, it will actuate
injectors, conmpute and initiate ignition timng sequence and ot her
functions including EGR control override during start-up.
E - THEORY/



I nhibitor Switch (A/T)

Switch is located on transm ssion/transaxle. Switch notifies
ECU when transm ssion/transaxle is in Park or Neutral and signals ECU
of increased engine | oad when vehicle is in gear. This signal is used
to calculate required changes in idle speed, ignition timng and
i njector operation.

Mass Airfl ow Meter

The mass airflow neter uses a hot-wire type sensing el enent.
| ncom ng air passing through the airflow neter causes the hot wire to
cool. As a result, ECU nust apply additional current to maintain hot
wire at the precalibrated tenperature. The ECU neasures airflow by
nmoni toring the anount of additional current required to maintain hot
wire at the precalibrated tenperature

On Throttle Body Injection (TBI) nodels, airflow neter is
mounted on the side of the throttle body, where it nmeasures a snal
portion of incomng air. On Port Fuel Injection (PFl) nodels, airflow
meter is located in main air intake duct.

If airflow nmeter output current is outside normal operational

range, a malfunction in airflow nmeter is indicated. ECUw Il go to
throttle position sensor for information on driving condition. During
this period, ECUw II limt engine speed to |less than 2000 or 3000
RPM depending on nodel. This will informthe driver that the vehicle

is driving under fail-safe conditions and needs attention.

Since the hot wire is exposed to atnospheric contam nants,
the ECU is progranmed to clean the hot-wire each tine the ignition
switch is cycled off. This is acconplished by heating the hot wire to
1832gF (1000gC) for one second after ignition has been turned off for
5 seconds. This function will not occur if engine speed has not
exceeded 1500 RPM vehicle speed has not exceeded 12 MPH, engi ne has
stalled with ignition on, or engine is hot.

Neutral Switch (MT)

Switch is |ocated on transm ssion/transaxle. Switch notifies
ECU when transmi ssion/transaxle is in Neutral and signals ECU of
i ncreased | oad when vehicle is in gear. Information is used to
cal cul ate required changes in idle speed, ignition timng and injector
oper ati on.

Power Steering Q| Pressure Switch

Switch is attached to the power steering high pressure |ine.
Switch nonitors the power steering |l oad and sends signal to the ECU.
When oil pressure exceeds a predeterm ned amount, ECU will send a
vol tage signal to idle speed control valve to increase idle speed.

Throttl e Position Sensor (TPS) & Idle Switch
The TPS has a potentionmeter which varies output voltage in
EeSTHROR WOPEHRXTONAmicldText (pe Syl iNissan 3004 o désaenmira sakhian Redsisy@1243423Copy



to the ECU in the formof an input voltage signal on the 3-term nal
TPS harness. See Fig. 3. The TPS also has the ability to informthe
ECU of the rate of changes taking place in throttle plate novenent.
TPS is attached to throttle body housing and is actuated by novenent
of the accel erator pedal.

The idle switch is an integral part of the TPS. Switch is
cl osed at idle and open during all other conditions. Switch is used to
informthe ECU when the throttle is closed for fuel-cut on
deceleration. Switch also has a full throttle position used only on
vehi cl es equi pped with an automatic transm ssion control unit.

Vehi cl e Speed Sensor (VSS)

The VSS provides ECU with vehicle speed signal. VSS consists
of areed switch installed in the speedoneter unit. Reed switch
transforns vehicle speed into pul sed signal.

Not Used
_ (Full Throttle

. 1 Switch)
=
I IcHe
[ Y 03] Swith
=T 41
o §5T Throttle
] Sensor
27 _2 6
3
it o E];qi A
- i Z . My
= \¢

Fig. 3: Throttle Position Sensor & Idle Switch
Courtesy of N ssan Motor Co., U S A

OUTPUT SIGNALS

NOTE: Vehi cl es are equi pped with different conbinations of
conputer-control |l ed conponents. Not all conponents |isted
bel ow are used on every vehicle. For theory and operation on
each out put conponent, refer to the indicated system under
appropri ate headi ngs.

AN C Cutch
See M SCELLANEQOUS CONTROLS.

Air-Cut Val ve
See | DLE SPEED under FUEL SYSTEM

Air Injection Valve (AIV) Contro
See AR I NJECTI ON under EM SSI ON SYSTEMS.

E - THEO



CONTROLS.

SYSTEMS.

Ai r Regul at or
See | DLE SPEED under FUEL SYSTEM

Airflow Meter Sel f-C eaning
See MASS Al RFLOW METER under | NPUT DEVI CES.

Aut omati c Transm ssion/ Transaxl e Control Unit (ATCU)
See TRANSM SSI OV TRANSAXLE CONTROLS under M SCELLANEQOUS
Auxi liary Air Control (AAC) Val ve

See | DLE SPEED under FUEL SYSTEM

Cani ster Purge Control
See FUEL EVAPCRATI ON SYSTEM under EM SSI ON SYSTEMS.

Cool i ng Fan Mot or
See COCLI NG FAN under M SCELLANEOUS CONTROLS.

Cool i ng Fan Rel ay
See COOLI NG FAN under M SCELLANEQUS CONTROLS.

Direct Ignition System (Maxi ma VE3ODE & 300ZX)
See |GNI TI ON SYSTEM

Exhaust Gas Recircul ation (EGR) Control
See EXHAUST GAS RECI RCULATI ON (EGR) SYSTEM under EM SSI ON
Exhaust Gas Sensor (Titania Heating El enent)

See EXHAUST GAS ( OXYGEN) SENSOR under | NPUT DEVI CES.

Fast Idle Control Device (FICD) Solenoid
See | DLE SPEED under FUEL SYSTEM

Fuel |njector
See FUEL CONTROL under FUEL SYSTEM

Fuel Punmp
See FUEL DELI VERY under FUEL SYSTEM

Fuel Punp Control Mdul e (3002ZX)
See FUEL DELI VERY under FUEL SYSTEM

Fuel Punmp Rel ay
See FUEL DELI VERY under FUEL SYSTEM
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| GNI TI ON

SYSTEM

See | DLE SPEED under FUEL SYSTEM

| dl e-Up Sol enoi d
See | DLE SPEED under FUEL SYSTEM

I gnition Timng Control
See IGNITION TI M NG CONTROL SYSTEM under | GNI TI ON SYSTEM

Mass Airfl ow Meter Hot-Wre Burnoff
See MASS Al RFLOW METER under | NPUT DEVI CES.

Power Val ve Sol enoi d
See POVER VALVE SYSTEM ( MAXI MA) under Al R | NDUCTI ON SYSTEM

Power Transistor & Ignition Coil (s)
See ELECTRONI C | GNI TI ON SYSTEM (DI STRI BUTOR TYPE) under
SYSTEM

Pressure Regul ator Control Sol enoid
See FUEL DELI VERY under FUEL SYSTEM

Sel f-Di agnostic System (Single LED 2 Modes)
See SELF- DI AGNOSTI C SYSTEM

Sel f - Di agnostic System (Dual LED 5 Mbdes)
See SELF- DI AGNOSTI C SYSTEM

Swirl Control Val ve Sol enoi d
See SWRL COVBUSTI ON VALVE (SCV) SYSTEM under Al R | NDUCTI ON

Val ve Tim ng Contr ol
See VALVE TI M NG CONTROL SYSTEM ( MAXI MA VE3ODE, NX & SENTRA

1. 6L & 300ZX) under AIR | NDUCTI ON SYSTEM

Wast egat e Control Sol enoid Val ve
See TURBOCHARGER (300zZX TURBO) under Al R | NDUCTI ON SYSTEM

FUEL SYSTEM

FUEL DELIVERY

NOTE:

For location and identification of ECU term nals, see
appropriate wiring diagramin L - WRING DI AGRAMS article in
t he ENG NE PERFORMANCE Secti on.

Fuel Punp
E - THEORY/OPERATIONArticle Text (p. 11)1992 Nissan 300ZXFor



The electric in-tank fuel punp is turned on by the ECU.
Dependi ng upon the systemin use, either voltage or ground is supplied
directly to the fuel punp. Fuel punp is activated when ECU supplies
the m ssing voltage or ground signal through the fuel punp relay. See
FUEL PUVP RELAY for appropriate nodels.

Dependi ng on the system fuel punp will be energized by the
ECU for up to 5 seconds when ignition is first turned on, during
cranking and running, and will be de-energi zed approxi mately one
second after engine stops.

Fuel Punp Control Mdul e (3002ZX)

The fuel punp has its own control nodul e. When fuel punp
relay is activated, battery voltage is directed through the relay, to
fuel punp control nodule, and to the fuel punp. See FUEL PUWP RELAY
(300zX). The fuel punp control nodul e adjusts the voltage supplied to
fuel punp according to engine conditions. Fuel punp control nodule
supplies approxinmately 14 volts to the fuel punp under the follow ng
condi ti ons:

One second after ignition switch is turned to ON position.
During engi ne cranki ng.

Thirty seconds after engine starts at tenperatures

greater than 122gF (508C).

* Engine tenperature is |l ess than 50gF (10aC).

Engi ne is running under heavy | oad condition.

* ok

*

*

Under conditions other than those listed, fuel punp control
module limts fuel punp voltage to approxinmately 8 volts.

Fuel Punp Rel ay (Except Maxi ma & 300ZX)

Fuel punp has its own ground circuit. Fuel punp relay
receives current fromfused battery voltage or fromthe ignition
switch when switch is in the ON position. Relay is energized by ECU
when a ground is supplied at ECU term nal No. 104. This causes rel ay
contacts to close, delivering battery voltage to the in-tank fue

punp.

Fuel Punp Rel ay (Maxi ng)
On VG30E engi ne, fuel punp receives battery voltage through a
10-anp fuse. Gound circuit for fuel punp is provided directly from
ECU during engi ne cranki ng. When vehicle is running, ground is
provi ded t hrough fuel punp relay. If ECU detects a fuel punp circuit
failure, it will energize the fuel punp through a back-up circuit.
On VE3ODE engi ne, the ECU operates the fuel punp for 5
seconds after ignition is turned on. The ECU controls the fuel punp
relay, which in turn controls the fuel punp. If the ECU receives 120-
degree signal fr OnEcrmﬁomgbﬁE‘@ﬁ*ﬁ@NAﬂtfclé(WB%F(ﬁ h_@il%@%é%ﬁn BB0ZXFor dasaer mira s:
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fromcrank angle sensor is not received, the engine stalls (fuel punp
turned off). The ECU stops fuel punp operation and prevents the
battery from di schargi ng.

Fuel Punp Rel ay (300zX)

Fuel punp relay receives battery voltage through a fusible
link. Gound circuit for fuel punp relay is provided through ECU
term nal No. 18. \Wen fuel punp relay is activated, battery voltage is
directed through relay, to fuel punp control nodule, then to the fue
punp. See FUEL PUMP CONTROL MODULE (300ZX)

Fuel Pressure Regul ator

Fuel is delivered to the injector fromthe in-tank electric
fuel punp. Fuel pressure at the injector is regulated by the fuel
pressure regul ator located in the fuel return |ine between the
injector and the fuel tank. The pressure regulator is a sealed unit
divided into 2 chanbers (fuel and spring) by a diaphragm The fuel
chanber receives fuel through the inlet side fromthe injector fue
rail. The spring chanber is connected to intake manifold vacuum

A vacuum oper at ed di aphragm i nsi de the regul ator maintains
fuel pressure at a specific range, taking into consideration changes
in engine load. At idle, intake manifold vacuumis high, causing the
di aphragmto be pulled down, allow ng excessive fuel to be returned to
the fuel tank. As the throttle is depressed, intake manifold vacuum
decreases, allow ng di aphragmregul ator spring to overcone nmanifold
vacuum causi ng di aphragmto block fuel returning to fuel tank. This
causes an increase in fuel pressure.

Pressure Regul ator Control Sol enoid (Stanza & 300ZX)

When the pressure regulator control solenoid is energized,
vacuumto the fuel pressure regulator is bl ocked, causing fuel
pressure to increase. ECU energi zes the pressure regul ator control
sol enoid for 30 seconds each time the vehicle is started. Wen cool ant
tenperature is greater than 172gF (782C) and engine speed is | ess than
2500 RPM or engine load is light, ECU will energize the pressure
regul ator control solenoid for up to 3 mnutes. This inproves hot
engi ne start.

FUEL CONTROL

Feedback System
ECU cal cul ates base injection pulse width by processing
signals fromthe crankshaft angle sensor and mass airflow neter. After
receiving signals fromsensors detecting engine conditions, ECU adds
fuel enrichnment (preprogramred into the control unit) to the base
injection width to obtain optinmumfuel m xture for all operating
conditions. Fuel enrichnent is always avail abl e during warn up,
starting, off idle, under heavy | oad and when engi ne tenperature i s E-THEOF



hi gh.

Fuel injection systemincorporates mxture ratio feedback.
It is designed to maintain a precise mxture ratio. Through the use of
a Zirconia (4-cylinder) or Titania (V6) exhaust gas sensor |located in
t he exhaust mani fold, ECU can adjust air/fuel ratio to optimally
control exhaust em ssions and engi ne performance. This function takes
pl ace during closed | oop operation and continuously nonitors itself to
stay within an acceptabl e eni ssions out put range. However, this
f eedback system can be overridden and will operate in open | oop when
one or nore of the follow ng conditions exist:

* Starting

* Engi ne and/ or exhaust sensor cold

* Driving at high speeds or under heavy | oad

* 1dling

* Exhaust gas sensor nonitors a too rich condition for over 10
seconds

* Fuel shutoff solenoid is activated

*

Exhaust gas tenperature sensor is malfunctioning or vehicle
i s decel erating

Fuel 1Injector

The fuel injector is a small el aborate sol enoid. The ECU
sends a duration signal to the injector which in turn opens to high
pressure fuel supplied by the fuel punp.

Port Fuel Injection

Port fuel injected vehicles can operate in one of two
i njection nodes, sinultaneous or sequential. In sinmultaneous injection
node, fuel is injected into all 4 or 6 cylinders at the sane tinme. In
sequential injection node, the injectors are triggered in spark plug
firing order. Fuel injection operates in sequential node under nost
conditions. Fuel injection will shift from sequential to sinultaneous
node under the followi ng conditions: engine speed is |ess than 300
RPM engi ne tenperature is | ess than 140gF (60gC) and during starting.

If airflow neter nal functions, ECU will enter fail-safe node.
In fail-safe node, fuel injection is determned frominternal default
t abl es based on throttle position. During fail-safe node, engine speed
islimted to |l ess than 2000 or 3000 RPM dependi ng on nodel. Wen the
engi ne reaches this maximum RPM it will not go faster, indicating the
fail -safe systemis in effect and vehicl e needs servi cing.

IDLE SPEED

| dl e Speed Control

ECU controls engine idle speed according to engi ne operating
condi ti ons and conponent/nodel application. ECU will send an on signal
to adjust and conpensate for idle speed under the foll owi ng conditi BnsTHEORY



(if applicable on system: fromstarting to 20 seconds after start,

| ow battery voltage, headlights on, heater switch on, A/C switch on,
rear defogger on, power steering oil pressure switch on, radiator fan
swi tch on, during decel eration and when vehicle is noving at idle. ECU
will also send voltage signal to one or nore of the foll ow ng
conponents as applicabl e.

Maxi ma - AAC Val ve, Air-Cut Valve
Pat hfi nder & Pickup - AAC Valve, Air Regulator (3.0L), Ar
Cut Val ve

* NX & Sentra - AAC Valve, Fast Idle Control Device (FICD), Ar
Regul at or
Stanza & 240SX - AAC Val ve, Air Regul ator (240SX)
300zX - AAC Valve, FICD, Air Regul ator

Auxiliary Air Control (AAC) Val ve (Sol enoid Type)

The ECU processes signals received fromsensors to deternine
the optinumidl e speed under varying engine conditions. The ECU senses
engi ne condition and determ nes the best idle speed with regard to
cool ant tenperature and transm ssion/transaxl e gear position. ECU wi ||
then send an el ectrical on-off signal corresponding to the difference
bet ween actual and optimum i dl e speed. AAC sol enoid then regul ates the
anount of by-passing air. ECU controls AAC sol enoid by varying the
el ectrical signal on tine.

Auxiliary Air Control (AAC) Valve (Mdtor Type)

The ECU processes signals received fromsensors to deternine
the optinmumidle speed for various engine conditions. The AAC valve is
a stepper notor with 4 wi ndings. Wndings are energi zed to extend or
retract AAC plunger to increase or decrease air by-passed around
throttle plate. Wien plunger retracts, idle speed increases. \Wen
pl unger extends, idle speed decreases. AAC valve is nounted on idle
air adjusting unit. See Fig. 4.

Idle Speed
Adjusting
Screw

()

90J19686 FICD Solenoid Valve

Fig. 4. 1Idle Air Adjusting Unit (300ZX Shown; Others Are Simlar)
Courtesy of N ssan Motor Co., U S A
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Air-Cut Val ve

The air-cut valve is nounted under the Auxiliary Air Contro
(AAC) valve. Air-cut valve sensing unit is exposed to coolant flow As
cool ant tenperature gradually increases, the air-cut door will begin
closing to limt maxi mum airflow through AAC, elim nating possible
dieseling in the event of AAC failure.

Ai r Regul at or

The air regulator provides an air by-pass when engine is cold
for fast idle during warmup. A binmetallic heater and rotary shutter
val ve control the rate of air by-passing. See Fig. 5. Wen the
bimetallic heater and shutter are cold, air by-pass port is open. As
engi ne starts and an electrical current is permtted to flow through
the bimetallic heater, it warns up and cl oses the air by-pass port.
The air regulator and fuel punp are both energi zed by the fuel punp
rel ay.

Bimetallic
Terminal
N Slide Plate
m o ®
- @

90A19687 [,_.__J AN

J @ Airflow

Fig. 5. Ar Regulator (NX 1.6L, Pathfinder, Pickup 3.0L, Sentra
1. 6L, 240SX & 300zX)
Courtesy of N ssan Motor Co., U S A

| dl e- Up Sol enoi d

| dl e-up solenoid is attached to the throttle body. It
suppl ements by-pass air to increase idle speed whenever auxiliary air
control or fast idle control device is not able to maintain idle speed
due to excessive engine | oad.

Fast Idle Control Device (FICD) Solenoid

FICD i ncreases idle speed for a few seconds when vehicle is
first started and when A/ C conpressor is engaged.

IGNITION SYSTEM

NOTE: Al'l nodels use a Light Emtting D ode (LED) crank angle
sensor. For additional infornmation on operation, see | NPUT
DEVI CES.

E - THEORY/OPERATIONArticle Text (p. 16)1992 Nissan 300ZXFor dasaer mira sakhalin Russia 34243423Cox



DIRECT IGNITION SYSTEM (DIS)(MAXIMA VE30DE & 300ZX)

The DI S uses one coil per cylinder. Individual coils are
pl ugged directly onto spark plugs. See Fig. 6. No conventi onal
di stributor or high tension wires are used. A crank angl e sensor
(mounted on front of left side exhaust canmshaft) nonitors engi ne speed
and piston location. Signals created by the crank angle sensor are
sent to the Electronic Control Unit (ECU) for processing. ECU then
delivers ignition signals to the power transistor to control ignition
by triggering the appropriate ignition coil. Power for ignition coils
is supplied fromignition switch through the power transistor relay.

\
Power Transistor Unit // . F(om ECM

Bracket

To Ignition

Coil ...

Ignition
oil

Upper Radiator
Hose

_ 90H19684
Fig. 6: Direct Ignition System (300ZX)

Courtesy of N ssan Motor Co., U S A
ELECTRONIC IGNITION SYSTEM (DISTRIBUTOR TYPE)

A crank angl e sensor mounted inside the distributor nonitors
engi ne speed and piston location. See Fig. 7. Signals created by the
crank angl e sensor are sent to the Electronic Control Unit (ECU)

Power Transistor & Ignition Coil (s)

Power Transistor uses ignition signals received fromECU to
trigger ignition coil. Power for ignition coil(s) is supplied through
the ignition switch

E - THEORY/OPERATIONArticle Text (p. 17)1992 Nissan 300ZXFor dasaer mira sakhalin Russia 34243423Cox



Rotor Ptate

Crank Angie
Sensor
Rotor Head
Light Emitting
Diode (LED) Sealed Caover
4
Photo Dicde A 71'\ e
g?glil':c’f ming Rotor Plats
Sigrat Slit Quter Signal Siit
Eor“rr]ﬂé:e.r1 L’N“\n\mlw m,,,\(One Degree Apart)
v — is, >
/\§‘ ’z,,// Inner Signal Slit
/E ’%\ (90 Degree Apart)
- O )
4-CYLINDER SHOWN, \\\\\S“
V& IS SIMILAR.
Rotor Plate
Fig. 7. Distributor/Crank Angle Sensor (Direct Ignition Crank
Angl e Sensor Is Simlar)
Courtesy of N ssan Motor Co., U S A

IGNITION TIMING CONTROL SYSTEM
The ignition systemcontrols ignition timng by matching

vehi cl e operating conditions to preprogranmed tim ng advance and
retard specifications. These paraneters are stored in the Electronic
Control Unit (ECU) nenory. The conputer uses input fromthe crank
angl e sensor, coolant and various other sensors to determ ne advance
requi renents. , _ . . :
E - THEGRYIQRERATHONAWtIGE TexthiBH0RA SH" BIRPESLA2eL R el Rigiam24342300
operating conditions. Optinmumignition timng for various driving
conditions is preprogranmed and stored in the ECU ECU receives and
signals fromvarious sensors to determ ne present
then select the optimumtim ng signal for
to the power

processes el ectri cal

driving conditions. ECU wi ||

the present driving conditions and send vol tage signal
ti m ng advance and detonation retard operation

transistor to contro



(1 f equipped).

Det onati on Retard Operation (Mxim, NX 2.0L, Pathfinder,

Pi ckup 3.0L, Sentra 2.0L, 240SX & 300zX)

Since systemis designed to prevent detonation (engine
knock), the retard system does not work under normal operating
condi tions. \Wen engi ne knock condition exists, the detonation (knock)
sensor will transmit a signal to the ECU. ECU w Il then retard the
ignition timng to elimnate engi ne knock.

EMISSION SYSTEMS
AIR INJECTION

Air Injection Valve (AIV) Control

The air injection systemis designed to send air to exhaust
mani fold to reduce exhaust em ssions of hydrocarbons (HC) and carbon
nmonoxi de (CO). The system consists of an AV and AlV control sol enoid.
The AV is designed for one-way use and consists of a one-way reed
val ve and | ock-out di aphragm

AlV control solenoid will be activated by ECU when vehicle
is in the follow ng conditions:

* ldling or running at tenperatures between 59gF (15gC) and
140gF (60gC)
Idling at tenperatures greater than 158gF (7080
Decel erating

When negative exhaust system pressure i s present, one-way
reed valve will open, and if AV control solenoid is activated, air
will be drawn into exhaust manifold. This allows for continued burning
of HC and CO in the exhaust and 3-way catal ytic converter.

AUTOMATIC TEMPERATURE CONTROL (ATC) AIR CLEANER

The ATC is located in the air cleaner assenbly. ATC naintains
air tenperature entering throttle body at a constant range. This
provides a l|leaner air/fuel mxture to reduce exhaust eni ssions. ATC
air cleaner also inproves engine warmup characteristics and hel ps
prevent throttle body icing.

The ATC air cleaner assenbly consists of an air cl eaner
housi ng, vacuum notor, tenperature sensor, air control valve, hot air
duct, fresh air duct and various connecting hoses.

FUEL EVAPORATION SYSTEM

The fuel evaporation systemis used to reduce em ssions of E.-THEOF
hydrocarbons (HC) into the atnosphere. The system consists of a seal ed



fuel tank, vacuumrelief filler cap, charcoal canister, purge contro
val ve, fuel -check val ve, canister purge and vacuum signal |ines, and
vapor vent |ines.

Fuel vapor fromthe sealed fuel tank is stored in the
activated charcoal canister when the engine is not running. Fuel vapor
is retained in the canister until purged by air drawn through the
bottom of the canister to the intake manifold during engine operation.

When engine is running at idle, purge control valve is closed
and only a small amount of stored vapor flows into the intake manifold
t hrough the constant purge orifice. As engine speed increases and the
throttle vacuumrises higher, the purge control valve opens and vapors
are drawn into the intake manifold through the main purge orifice and
the constant purge orifice. See Fig. 8, 9 and 10.

Vapor Vent Line Purge Thrattie
urge Chamber

F fnack Val Contral Main P
uel Cneck Valve Valve Qrifice || Intake
f:éfl' _ Mamfold
p—— — S
Charcoal i F

. Camster

5. A
l Constant Purge
Vacuum Relief Qrifice

Fuel Tank Filler Cap . é::el Vapor

Fig. 8  Fuel Evaporation Systen1(thina, Pat hf i nder, Pi ckup,
Stanza & 300zZX)
Courtesy of N ssan Motor Co., U S A

Cani ster Purge Control (NX, Sentra & 240SX)
Ported purge signal is regulated by the ECU using a
conbi nati on EGR and cani ster purge control solenoid. See Fig. 9 or 10.

EGR & Canister Control
Solenoid Valve

Throttle
|

MK Main Purge
Orifice

Valve

Fuel Check Valve

&ﬁ Vapor Vent Line Intake
{1 =

Manifold

Fuel Tank c:é; Carbon Canister
Vacuum Relief o Air
Filler Cap. & Fuel Vapor

91F16563

Fig. 9: Fuel Evaporation System (NX & Sentra)
Courtesy of N ssan Motor Co., U S A
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—_— & Air
EGR Control * Fuel Vapor

EL&“ Solenoid Valve
ﬁ T \\

1 Throttle
Valve
Fuel Check Valve

: i Intake
; - Main Purge | Manifold

A / Pu;ge; Cantrol

Valve

Constant
Purge Orifice

B8
Vacuum Relief Carbon Canister
Filler Cap

' Fuel Tank

Fig. 10: Fuel Evaporation System (240SX)
Courtesy of N ssan Motor Co., U S A

EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EGR Contro

To reduce exhaust gas em ssions of NOx (oxides of nitrogen),
an exhaust gas recirculation systemis incorporated within the
El ectronic Concentrated Control System (ECCS). To reduce NOx
enm ssions, a portion of exhaust gases fromthe exhaust nanifold is
returned to the intake mani fold, and then to the conbustion chanber to
be reburned. This is controlled by the EGR val ve, EGR control sol enoid
val ve and backpressure transducer (some nodel s).

EGR system does not operate under sone or all of the
foll ow ng conditions:

Engi ne starting

Throttl e valve switch on

Under heavy | oad

Low engi ne tenperature

Hi gh engi ne tenperature at hi gh engi ne speeds

* ok 3k k3

Under these conditions, ECU energizes the coil within the
control solenoid to pull the plunger downward, allow ng control vacuum
to bleed off to atnosphere. California nodels are al so equipped with
exhaust gas tenperature sensor |ocated near the EGR val ve. This sensor
is used to determi ne when EGR is actually occurring. If sensor
i ndi cates a | ow exhaust gas tenperature when EGR action is comuanded,
ECU can determine if an EGR fault is present.

ECR Backpressure Transducer
A backpressure transducer is installed in the EGR val ve

EACHYBHRAGOPERK I ARG O FexLfp. 172YM 8 RAiah sHRBERF BSUF Bira WAERIFER slaS34243423C0r



not desirable, the transducer allows EGR vacuum signal to bleed off to
at nosphere. \Wen backpressure increases, internal diaphragm of
transducer is lifted to block off vacuum bl eed, allow ng vacuumto
react on EGR di aphragm

SELF-DIAGNOSTIC SYSTEM

NOTE: For additional information and operating procedures on the
sel f-di agnostic system see G- TESTS WCODES article in the
ENG NE PERFORMANCE Secti on.

Two types of self-diagnostic systemare used: single LED and
dual LED. Sel f-diagnostic systemis |ocated on the ECU For system
application, see SELF-DI AGNOSTI C SYSTEM tabl e. For ECU | ocati ons, see
ECU LOCATI ONS t abl e under COMPUTERI ZED ENG NE CONTRCLS.

SELF- DI AGNOSTI C SYSTEM TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CHECK ENG NE LED
Appl i cation Li ght COLORS (No.)
Maxi ma
V&GOE ............. Calif. & Fed. .... Red & Geen (2)
VE3ODE ............ Calif. & Fed. ............ Red (1)
NX Calif. & Fed. ............ Red (1)
Pat hfinder .......... Calif. & Fed. .... Red & Geen (2)
Pi ckup
2.4L ... Calif. ........ Red & Green (2)
3.0L ... Calif. & Fed. .... Red & Geen (2)
Sentra .............. Calif. & Fed. ............ Red (1)
Stanza .............. Calif. & Fed. ............ Red (1)
240SX ... Calif. & Fed. ............ Red (1)
300ZX ... Calif. & Fed. ............ Red (1)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
SELF-DIAGNOSTIC SYSTEM (SINGLE LED - 2 MODES)

Sel f-di agnostic systemw || operate in one of 2 nodes. Mbdes
are nmanual |y changed using screwdriver through access port on ECU. To
change node, turn ignition switch on but DO NOT start engine. Turn
screwdriver fully clockwi se. Wait at |east 2 seconds then turn

screwdriver fully counter-clockw se. Inspection light will begin to
fl ash.
NOTE: It is not possible to switch node when the engine is

running. ECU will switch back to MODE | when ignition switch
is turned off. E - THEOE



Mode | (Bul b Check)

In this node, the engine is NOT running. The CHECK ENG NE
[ight on the instrunment panel and the Red LED on the ECU shoul d renmain
lit. If not, check and repl ace bul bs as necessary.

Mode | (Mal function Warni ng)
This is the normal vehicle operating node in which engine
must be running. On California vehicles, if a malfunction occurs, the

Red LED and CHECK ENG NE light will illum nate, indicating an ECCS
mal f uncti on has occurred and a code has been stored. On Feder al
vehicles, the codes are stored and only the Red LED will illum nate

when the ECU s Central Processing Unit (CPU) nal functions.

Mode 11 (Sel f-Di aghostics)

When node is accessed (engine NOT running), codes stored in
ECU menory will be flashed by the CHECK ENG NE |i ght and the Red LED
on the side of the ECU Long flashes (.6 seconds) represent the first
digit of the code, and short flashes (.3 seconds) represent the second
digit of the code. For exanple: 3 long flashes followed by 5 short
fl ashes of the Red LED (or CHECK ENG NE |ight) would indicate a Code
35.

Mode |1 (Exhaust Gas Monitor)

In this node (engine running), both Red LED and CHECK ENG NE
light are used to nonitor air/fuel m xture feedback control. If
vehicle is in open loop, Red LED will remain on or off. In order for
results to be valid, vehicle nmust be in closed |oop. In closed | oop,
Red LED will indicate if systemis running rich (light off), |ean
(light on) or at ideal air/fuel ratio (blinking simultaneously with
CHECK ENG NE |ight).

I f 2 oxygen sensors are used (left and right), the left is
monitored first. To switch to right, turn screwdriver fully clockw se
wi th engine running. Wait at |east 2 seconds, and then turn
screwdriver fully counter-clockw se

SELF-DIAGNOSTIC SYSTEM (DUAL LED - 5 MODES)

The sel f-di agnostic systemis capabl e of detecting ECCS
mal functions and storing trouble codes. Since even intermttent codes
are stored, all codes are available for interpretation unless codes
have been cleared or ignition has been cycled on-off 50 tinmes since
the mal function | ast occurred.

Sel f-di agnostic systemw || be operated in one of 5 nodes.
Modes are manual | y changed using screwdriver through access port on
ECU. To enter or change node, turn screwdriver fully clockw se.

I nspection lights will Eté_g];m‘ﬁ)?gyf/bﬁgpmﬂbﬁ\i}mﬁé FFS%%{?%%EM§ NRESR 300zXFor dasae

entered, turn screwdriver fully counterclockw se. and G een



LED performdifferent functions in different nodes.

Mode |

This is the normal vehicle operating node. Green LED wil |
indicate |oop status. If Geen LED is not blinking, vehicle is in open
|l oop or there is a fault with the oxygen sensor or sensor circuit. If
Green LED is blinking, vehicle is in closed loop. If a mal function
occurs, Red LED and CHECK ENGA NE light (if equipped) will illum nate,
i ndi cati ng an ECCS mal functi on has occurr ed.

Mode |1

Both Red LED and Green LED are used to nonitor air/fue
m xture feedback control. Green LED will function as described in MODE
. If vehicle is in open | oop, Red LED and G een LED will remain on or

off. In order for results to be valid, vehicle nust be in closed | oop.
In closed | oop, Red LED renmins off if systemis running rich, cones
on if systemis running | ean and blinks sinultaneously with G een LED
if systemis at the ideal air/fuel ratio.

Mode 111

When node is accessed, codes stored in ECU nmenmory will be
fl ashed by the G een LED and Red LED on the side of the ECU Red LED
will flash representing the first digit of the code, while G een LED
will flash representing for the second digit of the code. For exanpl e:
3 flashes of the Red LED followed by 5 flashes of the Geen LED woul d
i ndi cate a Code 35.

Mode |V

This node is used for checking ECCS switch status. Wen the
idle switch or starter switch is activated, the Red LED will cone on
and go off as the status changes. For vehicle speed sensor status, the
Green LED will remain off when vehicle speed is less than 12 MPH and
come on when vehicle speed is greater than 12 MPH

Mode V

This node represents a real -tine diagnostic test of the crank
angl e sensor, ignition signal, airflow output signal and fuel punp
(Maxima). This node is accessed for an in-bay running test of the
vehicle. The Red and Green LEDs nust be nonitored carefully during
this test; pay special attention to the nunber of flashes before each
pause.

The mal function code will be displayed only once and will not
be stored in menory. |If Red LED blinks on and off uniformy, a fault
in the crank angle sensor is indicated. If the Geen LED flashes 2
times before a pause, it indicates a fault in the airflow nmeter. If
the Red LED blinks 3 tines before a pause, a fault in the fuel punp
circuit is indicated. If the Geen LED blinks 4 tines before a pause,
a fault in the ignition signal is indicated. E - THEORY



CHECK ENGINE LIGHT

Al'l Except 2.4L (Federal) Pickup

Al l applicable vehicles are equi pped with a CHECK ENGA NE
light on the instrunment panel. Light comes on as a bulb check when the
ignition switch is turned to the ON position. Light also comes on when
systens related to the em ssion controls are mal functioning during
normal vehicle operation (MODE I). For additional information, see G -
TESTS W CCDES article in the ENG NE PERFORMANCE Secti on.

MISCELLANEOUS CONTROLS

NOTE: Al t hough not consi dered true engi ne performance-rel at ed
systens, some controlled devices may affect driveability if
t hey nal functi on.

A/C CLUTCH

If A/Cswitch is turned on while engine is at idle, ECU wi ||
signal the Auxiliary Air Control (AAC) and/or the Idle-Up solenoid to
i ncrease idle speed. During hard accel eration, ECU cuts off the A/IC
power relay circuit to disengage A/C clutch for several seconds to aid
accel erati on.

COOLING FAN

NOTE: Pat hf i nder and Pi ckup are equi pped with drive belt-operated
cooling fan with fan cl utch.

Cool i ng Fan Mdtor (Except Pathfinder & Pickup)

Cooling fan nmotor(s) is controlled by the ECU t hrough the
cooling fan relay(s). ECU wi |l conpensate idle speed when cooling fan
is on.

Cool i ng Fan Rel ay (Except Pathfinder & Pickup)

On vehicles with nultiple relays, one relay operates under
normal or | ow speed operation and the other operates under high speed
or extra load conditions (AACon). Athird relay is sometines used for
operating the 2-speed cooling fan notor at high speed.

TRANSMISSION/TRANSAXLE CONTROLS

Al Except NX, Pickup 2.4L & Sentra

A/'T nodel s are equi pped with an el ectronic Automatic
Transm ssi on/ Transaxl e Control Unit (ATCU). ATCU receives i nput
signals fromthe ignition coil (RPMsignal), idle switch (on-off
signal), throttle sensor (variable signal) apd THEORWOPERATIOMAGITIe Text (p. 2



(on-of f signal). Based on these val ues, the ATCU cal cul ates opti num
timng and duration to energize shift sol enoids, overrun clutch

sol enoi d and | ock-up sol enoi d. ATCU al so i ndi cates when Overdrive (QD)
is engaged (if equipped) by illumnating the OD indicator |ight.

END OF ARTICLE
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