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DIAGNOSIS AND REPAIR WORKFLOW
< BASIC INSPECTION >

BASIC INSPECTION
DIAGNOSIS AND REPAIR WORKFLOW

Wo r k F I OW INFOID:0000000001504141

DETAILED FLOW
1.VEHICLE BROUGHT TO WORK SHOP

>>GO TO 2.
2.CUSTOMER PROBLEM ANALYSIS

Get the detailed information from the customer about the symptom (the condition and the environment when
the incident/malfunction occurred) using the “DIAGNOSTIC WORKSHEET".

>> GO TO 3.
3.CONNECT CONSULT-III TO THE DATA LINK CONNECTOR

NOTE:
If the display on the CONSULT-III indicates a communication malfunction, inspect the data link connector.

>> GO TO 4.
4.CHECK DTC AND SAVE FREEZE FRAME DATA
1. Check DTC.

2. Perform the following procedure if DTC is displayed.

- Record DTC and freeze frame data.

- Study the relationship between the cause detected by DTC and the symptom described by the customer.
3. Check related service bulletins for information.

4. Clear DTC.

>> GO TO 5.
5.CONDUCT VISUAL INSPECTION
Check the vehicle visually.

>>GO TO 6.
6.CONFIRM THE SYMPTOM

Try to confirm the symptom described by the customer.
DIAGNOSIS WORK SHEET is useful to verify the incident.
Verify relation between the symptom and the condition when the symptom is detected.
NOTE:
If the engine does not start, perform steps 7 to 8 first.
Is the malfunction occur?
YES >>GOTOS.
NO >>GO TO 7.

7.DUPLICATE CONDITIONS THAT PRODUCE SYMPTOMS

1. Drive the vehicle under the similar conditions to Freeze Frame Data for certain time.
2. Check DTC.

Is DTC detected?

YES >>GOTO 8.
NO >> GO TO 9.
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DIAGNOSIS AND REPAIR WORKFLOW
< BASIC INSPECTION >

8.PERFORM DIAGNOSIS PROCEDURE
Perform the diagnosis procedure related to displayed DTC.

>> GO TO 12.
O.CHECK HYBRID VEHICLE CONTROL ECU POWER SUPPLY CIRCUIT
Perform the circuit inspection for the hybrid vehicle control ECU power supply circuit.

Is malfunction confirmed?

YES >>GOTO 11.
NO >> GO TO 10.

10.cHECK INTERMITTENT INCIDENT

Perform the trouble diagnosis for intermittent incident.

>> GO TO 11.
11.DENTIFY PROBLEM

Check the malfunctioning parts

>> GO TO 12.
12.ADJUST AND/OR REPAIR

1. Repair or replace the malfunctioning part.
2. Reconnect parts or connectors disconnected during Diagnosis Procedure again after repair and replace-
ment.

>>GO TO 13.
13.CONDUCT CONFIRMATION TEST

Perform the step again that the DTC or malfunction was confirmed in this procedure.

>> INSPECTION END
Diagnostic Work Sheet INFOIDI0000000001504142
DESCRIPTION

There are many operating conditions that lead to the malfunction of
Hybrid vehicle control components. A good grasp of such conditions

can make troubleshooting faster and more accurate. KEY POINTS

In general, each customer feels differently about a incident. It is _ .
important to fully understand the symptoms or conditions for a cus- WHAT ... Vehicle & engine model
tomer complaint. WHEN ... Date, Frequencies

WHERE..... Road conditions

HOW ... Operating conditions,
Weather conditions,
Symptoms

Utilize a diagnostic worksheet like the sample in order to organize all
the information for troubleshooting.

SEF907L
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WORK SHEET SAMPLE

Incident Date

Manuf.Date
In Service Date
Fuel and fuel filler cap

Symptoms O Startability
|- ross!
O Others [
Oldling |0 No fastidle_ _
o
ODriveability
|0 Surge _
SOC status

Incident occurrence

|21 At nig _—
O In the daytime

Frequency |0 All the time _ __
o
Weather conditions Weather
lowing
hers [ ]
Temperature

Engine conditions

up

[Engine speed ; 0 2000 4000 6000 8000 rpm
Road conditions O In town

10 In suburbs
ighway

)

Driving conditions

[u]

OW
[Vehicle speed_; __0_ 10 _20_30__40 50_ 60 MPH
Shift position OP OR ON OD OB ONone (Not displayed)

Malfunction indicator lamp O Turned on

O Not turned on
READY operation indicator light O Turned on

O Not turned on
Hybrid system warning light O Turned on

O Not turned on
Hight voltage battery warning light O Turned on

O Not turned on
Charge warning light O Turned on

O Not turned on
Brake warning light O Turned on

O Not turned on
EPS warning light O Turned on

O Not turned on
Master warning light O Turned on

O Not turned on
ASCD SET lamp O Turned on

O Not turned on
O Flashing (if ASCD CRUISE lamp is turned on)

JMCIA0171GB
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INSPECTION AND ADJUSTMENT
ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT

ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Precaution for replac-
ing hybrid vehicle control ECU INFOID:0000000001504143

When replacing the hybrid vehicle control ECU, never remove the waterproof sheet.

NOTE:

The hybrid vehicle control ECU is covered with a waterproof sheet. If the waterproof sheet is peeled off, the
labels on the hybrid vehicle control ECU will be removed together with the waterproof sheet. Consequently
important data printed on the label for warranty procedure will be lost.

ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Special Repair Re-
q u i re m e nt INFOID:0000000001504144

1.PERFORM INITIALIZATION OF NATS SYSTEM AND REGISTRATION OF ALL NATS IGNITION KEY IDS
Refer to SEC-7, "ECM RE-COMMUNICATING FUNCTION : Special Repair Requirement”.

>> END
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HYBRID CONTROL SYSTEM

< FUNCTION DIAGNOSIS >

FUNCTION DIAGNOSIS
HYBRID CONTROL SYSTEM

System Diagram

INFOID:0000000001504145
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INFOID:0000000001504146

System Description

DESCRIPTION
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HYBRID CONTROL SYSTEM
< FUNCTION DIAGNOSIS >

General

The Hybrid Vehicle Control system optimally effects cooperative control of a QR25DE engine and a high-
speed, high-output MG2 through a hybrid transaxle that provides excellent transmission performance.
Furthermore, it uses a variable-voltage system consisting of a high-output HV battery with a nominal voltage of
DC 244.8 V, and a boost converter that boosts the operating voltage of the system to a maximum voltage of
DC 650 V.

NOTE:

« Inverter water pump is also called water pump with motor and bracket assembly in this service manual.

» Generator is also called MG1 or motor generator No.1 in this service manual.

Traction motor is also called MG2 or motor generator No.2 drive motor in this service manual.

Inverter assembly is also called inverter with converter assembly inverter in this service manual.

Hybrid vehicle converter (DC/DC converter) is also just called DC/DC converter in this service manual.

Driving Performance

This system uses a variable-voltage system that consists of a boost converter to boost the operating voltage to
a maximum voltage of DC 650 V. It is able to drive the MG1 (Motor Generator No.1) and MG2 at a high volt-
age, and minimizes the electrical loss associated with the supply of electric power at a smaller current. Thus, it
is able to operate the MG1 and MG2 at high speeds and high outputs.

A high driving force is achieved through the synergy effect of the high-speed, high-output MG2 and the high-
efficiency QR25DE engine.

Fuel Economy Performance

» By optimizing the internal construction of MG2, this system realizes a high level of regenerative capability,
thus realizing a high level of fuel economy performance.

» This system stops the engine while the vehicle is idling, and stops the engine as much as possible under
conditions in which the operating efficiency of the engine is poor, allowing the vehicle to operate using only
MG2. Under the conditions in which the operating efficiency of the engine is favorable, the engine operates
to drive the vehicle using MG1 while generating electricity. Thus, this system effects the input-output control
of driving energy in a highly efficient manner to realize a high level of fuel economy.

FEATURES

General

» The Hybrid Vehicle Control System offers the following representative features:

- Uses a variable-voltage system in which a boost converter boosts the operating voltage of the system to a
maximum voltage of DC 650 V and an inverter converts the direct current into an alternating current, which
supplies the system voltage to MG1 and MG2.

- A motor speed reduction planetary gear unit, whose purpose is to reduce motor speed, is used to enable the
high-speed, high-output MG2 to adapt optimally to the power split planetary gear unit in the hybrid transaxle.

» The Hybrid Vehicle Control System consists primarily of the following components:

Mechanical Power Path

[///A : Electrical Path

% Compound %
Engine Gear Unit
. Hybrid
Vehicle Transaxle
front e TN
! ! Inverter with HV
! 4 Converter Batt
'gﬂ\ | Assembly - %

JMCIA0033GB]

Variable-Voltage System

In the Hybrid Vehicle Control System, a boost converter is used inside the inverter assembly. The boost con-
verter boosts the system operating voltage to a maximum voltage of DC 650 V and the inverter converts direct
current into alternating current, in order to drive MG1 and MG2 at a high voltage as well as minimize the elec-
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HYBRID CONTROL SYSTEM
< FUNCTION DIAGNOSIS >

trical loss associated with the electric power supply at a smaller current. Thus, MG1 and MG2 can be operated
at high speeds and high output.

Inverter with Convereter Assembly

Nominal Maximum
Voltage of Voltage of . ,—>
DC 2448V DC 650 V Inverter X
(DC—=AC) |
: ,

I
1
I
1
|
I
HV Battery : Boost Converter
1
I
1
I
1
I

JMCIA0034GB]

Clutch-Less System

A clutch-less system is used to mechanically link the front wheels and MG2 via gears. To disengage the
motive force in the neutral position, the shift position sensor outputs an N position signal to turn OFF all the
power transistors in the inverter (which controls MG1 and MG2). As a result, the operation of MG1 and MG2
shuts down, thus rendering the motive force at the wheels to zero.

Hybrid Transaxle

« This system drives the vehicle by combining the motive forces of the engine and the MG2 in an optimal man-
ner in accordance with the driving conditions of the vehicle. In this system, the engine power forms the
basis. The power split planetary gear unit in the hybrid transaxle splits the engine power two ways: one to
drive the wheels, and the other to drive MG1, so that it can function as a generator.

e This hybrid transaxle consists primarily of MG1, MG2, a compound gear unit (which consists of a motor
speed reduction planetary gear unit and a power split planetary gear unit), a counter gear unit, and a differ-
ential gear unit.

« The engine, MG1 and MG2 are mechanically joined via the compound gear unit.

« The compound gear unit contains a motor speed reduction planetary gear unit and a power split planetary
gear unit. The motor speed reduction planetary gear unit reduces the rotational speed of MG2, and the
power split planetary gear unit splits the motive force of the engine two ways: one to drive the wheels, and
the other to drive MG1, so that it can function as a generator.

« In the motor speed reduction planetary gear unit, the sun gear is coupled to the output shaft of MG2, and the
carrier is fixed. Furthermore, the compound gear unit uses a compound gear, in which two planetary ring
gears, a counter drive gear, and a parking gear are integrated.

Compound Gear Unit

Pinion Gear~_ v

i __~Ring Gear

MG1
MG2 -~ -

'
1
i
§
@
'

Sun Gear-—"

)
i

_

| ! T~ Sun Gear
~—

Compound Gear == *:— ------- \Pinion Gear
i )
i SN Coume; N
Sun Gear ) i . TDrive Sun G .
(MG2) Ring Gearf it [ SO ' Gear un Gear ng'Gear
N " - ; , 1 (MG1) 2 /
H 1 I i
1
/
Differential
Gear Unit
Carrier - Carrier
(Fixed) (Engine)
Motor Speed Reduction Power Split Planetary
Planetary Gear Unit Gear Unit

JMCIA0035GB}
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Link-Less

The Electric Throttle Control Actuator is used. This is a link-less system that does not use an accelerator
cable. Instead, it uses an accelerator pedal position sensor and a throttle position sensor to detect the acceler-
ator pedal position and the throttle position.

The HV ECU calculates the target engine speed and the required engine motive force in accordance with the
signals provided by the accelerator pedal position sensor, vehicle driving conditions, and the SOC (state of
charge) of the HV battery. The HV ECU sends the results of this calculation to the ECM through CAN commu-
nication line. The ECM optimally controls the electric throttle control actuator and sends the actual engine
speed signal to the HV ECU.

Throttle Control
Motor
¥ A
CAN
Hybrid |communication Throttle
Vehicle Valve
Control | NN HN W ECM
ECU
7 A
Accelerator Pedal
Position Sensor Throttle Position
Sensor
JMCIA0036GH]

Regenerative Brake
The regenerative brake function operates MG2 as a generator while the vehicle is decelerating or braking and
stores this electrical energy in the HV battery.

Basic Operation

This system generates a motive force in combination with the engine, MG1 and MG2 in accordance with the
driving conditions. Representative examples of the various combinations are described below.

Starting (Drive by MG2)

Supply of electrical power from the HV battery to MG2 provides force to drive the front wheels.

[///A : Electrical Path

Engine

Mechanical Power Path

Compound Gear Unit

MG1

___1 T____

Inverter
with
Converter //Z] HV Battery
) ____. Assembly
| —
JMCIA0037GB]
During Acceleration with Engine
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While the front wheels are being driven by the engine via the planetary gears, MGL1 is driven by the engine via
the planetary gears, in order to supply the generated electricity to MG2.

(/A : Electrical Path

Engine

Mechanical Power Path

Compound Gear Unit

Inverter
with

Converter

Assembly

\///] HV Battery

___________

JMCIA0038GB]

Charge The HV Battery
MG1 is rotated by the engine via the planetary gears, in order to charge the HV battery.

[///A : Electrical Path

: Mechanical Power Path

—————mm-y

L [ N P — ﬁ---- \ >
i i
' i Inverter
1 .
i - with
: MG2 : Converter //7] HV Battery
! |

[ ] X ! Assembly

JMCIA0039GB}

During Deceleration Driving
When the vehicle is decelerating, kinetic energy from the front wheels is recovered and converted into electri-
cal energy and used to recharge the HV battery by means of MG2.

[///A : Electrical Path

Engine

: Mechanical Power Path

Compound Gear Unit

MG1

______ . I __1 r___-

Inverter
with
Converter //Z)  HV Battery
————— Assembly
I — -

JMCIA0040GB}

SYSTEM OPERATION

General
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» The Hybrid Vehicle Control System uses two sources of motive force, the engine and MG2, and uses MG1
as a generator. The system optimally combines these forces in accordance with the various driving condi-
tions.

» The HV ECU constantly monitors the SOC condition, the HV battery temperature, the coolant temperature,
and the electrical load condition. If any one of the monitored items fails to satisfy the requirements when the
READY indicator is ON and the shift lever is in the “P” position, or the vehicle is driven in reverse, the HV
ECU to starts the engine to drive MG1, and then charges the HV battery.

» The Hybrid Vehicle Control System drives the vehicle by optimally combining the operations of the engine,
MG1, and MG2 in accordance with the driving conditions listed below.

The vehicle conditions listed below are examples of typical vehicle driving conditions.

Vehicle
Speed
(G)
(A) ’ (B) (©) (D) (E) (F) ‘ M Time
E i Downhill E i Flat i
' Flat Road ' Road ' ' Road '
Driving Condition
JMCIA0041GB]
A. READY ON State B. Starting with MG2 C. Driving with MG2 and Engine
D. During Low Load and Constant- E. During Full Throttle Acceleration F.  During Deceleration Driving

Speed Cruising
G. During Reverse Driving

How to Read a Nomographic Chart

» The nomographic chart below gives a visual representation of the planetary gear's rotational direction, rota-
tional speed, and torque balance.

« In the nomographic chart, a straight line is used to represent the relationship between the rotational speeds
of the 3 gears in the power split planetary gear unit. The rotational speed of each gear is indicated by the dis-
tance from the O rpm point. Due to the structure of the power split planetary gear unit, the relationship
between the rotational speeds of the 3 gears is always expressed by a straight line.

» The relationship between the gear rotation directions and the torque that acts on each gear is as described
below.

Due to the structure of this hybrid transaxle, the MG2 motive force acts on the ring gear via the motor speed
reduction planetary gear unit. The illustrations of the power split planetary gear unit operation on the follow-
ing pages, represent the rotational direction, rotational speed and torque condition that act on the ring gear.
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« The nomographic charts and the illustrations of the power split planetary gear unit operation for each vehicle
driving condition shown on the following pages represent one situation as an example.

P Nomographic Chart ¢ P Power Split Planetary Gear Unit Operation «
. . Sun Gear
Sun Gear Carrier Ring Gear (MG1)
(MG1) (Engine)  (Output) Carrier
(+) (+) (+) ./ (Engine)

L
/ pm

0 @ e g Goar
IMCIA0042GH)
Condition of power split planetary gear unit
Sun Gear (MG1) Carrier (Engine) Ring Gear (Output)
Rotational Direction + + +
Torque Condition - + -

Normal Driving (During Low Load and Constant-speed Cruising)

(B): Starting with MG2
* When the vehicle is started off, the vehicle operates powered only by the MG2.

Engine (/A : Electrical Path

: Mechanical Power Path
Compound Gear Unit

Hybrid
Transaxle

MGH1

__“ i.____

Inverter

with
Converter /77  HV Battery

Assembly

Front

Wheel
JMCIA0043GH]

* When the vehicle starts off under normal conditions, it runs using the motive force of MG2. While driving
under this condition, the rotational speed of the carrier is O rpm due to the engine being inactive. In addition,
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since MG1 does not generate any torque, no torque acts on the sun gear. However, the sun gear rotates
freely in the (-) direction balancing the rotating ring gear (Output).

P Nomographic Chart ¢ P Power Split Planetary Gear Unit Operation «
Sun Gear Carrier Ring Gear Sun Gear Carrier
i MGH1
(MG1) (Engine)  (Output) ( \.) / (Engine)

(+) (+) (+)

/ rpom
0

=) =) =)

Ring Gear
(Output)
JMCIA0044GB|
Condition of power split planetary gear unit
Sun Gear (MG1) Carrier (Engine) Ring Gear (Output)
Rotational Direction - 0 +
Torque Condition 0 0 +

(C): Driving with MG2 and Starting Engine

« If the required drive torque increases when driving with MG2 only, MGL1 is activated to start the engine.
In addition, if any one of the items monitored by the THS ECU such as the SOC condition, the battery tem-
perature, the engine coolant temperature or the electrical load condition deviates from the specified level,
MG1 is activated to start the engine.

[///A : Electrical Path

Engine

Mechanical Power Path
Hybrid
Transaxle

_____ ) —
Inverter
with
Converter (/74 HV Battery
Assembly
I —

Front
Wheel

JMCIA0045GB]

» Only when driving with MG2, when the engine starts with MG1, the torque acts on the sun gear (MG1) in the
(+) direction, the carrier (Engine) rotates in the (+) direction in reaction to the torque transmitted by the sun
gear. The ring gear rotates in the (+) direction in reaction to the carrier rotation.
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« The nomographic charts and the illustrations of the power split planetary gear unit operation for each vehicle
driving condition shown on the following pages represent one situation as an example.

P Nomographic Chart ¢ P Power Split Planetary Gear Unit Operation «

. ) Sun Gear
Sun Gear Carrier Ring Gear (MG1)
(MG1) (Engine) (Output) Carrier
(+) (+) (+) ./ (Engine)

L
/ pm

Ring Gear
=) =) =) (Output)

JMCIA0042GB]

Condition of power split planetary gear unit

Sun Gear (MG1) Carrier (Engine) Ring Gear (Output)
Rotational Direction + + +
Torque Condition + +

(D): During Low Load and Constant-Speed Cruising

* When the vehicle is driving under low load and constant-speed cruising conditions, the motive force of the
engine is transmitted by the planetary gears. Some of this motive force is output directly, and the remaining
motive force is used for generating electricity through MG1. Through the use of the electrical path of an
inverter, this electrical power is transmitted to MG2 to be output as the motive force of MG2.

If the SOC level of the HV battery is low, it is charged by MG1 driven by the engine.

[///A : Electrical Path

: Mechanical Power Path

Hybrid

C dG Unit
Transaxle ompound Gear Uni

When SOC level is low.

Inverter
with
Converter
Assembly

//7] HV Battery

...........

Front
Wheel

JMCIA0046GB

The following represents an example of the power split planetary gear unit operation under normal driving
conditions. The sun gear, carrier and ring gear rotate in the (+) direction. The torque from the engine acts on
the carrier (Engine) in the (+) direction, causing the sun gear and ring gear to react in the (-) direction.

MGL1 generates electricity by harnessing the (-) torque that acts on the sun gear.
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« The nomographic charts and the illustrations of the power split planetary gear unit operation for each vehicle
driving condition shown on the following pages represent one situation as an example.

Sun Gear
(MG1)

(+)

P Nomographic Chart ¢

Carrier
(Engine)
(+)

/O/(

=)

P Power Split Planetary Gear Unit Operation

Ring Gear
(Output)

(+)

Sun Gear
(MG1)

Ring Gear
(Output)

Carrier

./ (Engine)

JMCIA0042GB]

Condition of power split planetary gear unit

Sun Gear (MG1)

Carrier (Engine)

Ring Gear (Output)

Rotational Direction

+

+

+

Torque Condition

+

(E): During Full Throttle Acceleration
» When the vehicle driving condition changes from low load cruising to full-throttle acceleration, the system
supplements the motive force of MG2 with electrical power from the HV battery.

Engine [/ZZA : Electrical Path

: Mechanical Power Path

Hybrid

Compound Gear Unit
Transaxle

Inverter
with

Converter V//4 HV Battery
__________ Assembly
| —
Front
Wheel
JMCIA0047GB]
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* When more engine power is required, in order to increase the engine speed, the rotation speeds of the
related gears change as follows. The directions in which the torque acts on each gear are the same as those
described in “During Low Load and Constant-speed Cruising”.

P Nomographic Chart 4 P Power Split Planetary Gear Unit Operation

Carri
Sun Gear Carrier Ring Gear Sun Gear , (Ear:giire)
(MG1) (Engine)  (Output) (MGT) /

*) (+) )

- © © Oupt
IMCIA0048GH)
Condition of power split planetary gear unit
Sun Gear (MG1) Carrier (Engine) Ring Gear (Output)
Rotational Direction + + +
Torque Condition - + +

(F): During Deceleration Driving

Deceleration in “D” Range

* While the vehicle is decelerated with the shift lever in the D position, the engine is turned OFF and the
motive force changes to zero. At this time, the wheels drive MG2, causing MG2 to operate as a generator,
charging the HV batteries.

« If the vehicle decelerates from a higher speed, the engine maintains a predetermined speed without stop-
ping, in order to protect the planetary gear unit.

(/A : Electrical Path

: Mechanical Power Path
Compound Gear Unit

Hybrid
Transaxle

MG1 | i

__* l,____

Inverter

with
Converter V//) HV Battery
e — Assembly
e L
Front
Wheel

JMCIA0049GB]

« During deceleration, the ring gear is rotated by the rear wheels. Under this condition, due to the engine being
inactive, the rotational speed of the carrier is O rpm. In addition, since MG1 does not generate any torque, no
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torque acts on the sun gear. However, the sun gear (MGL1) rotates freely in the (-) direction balancing the
rotating ring gear (Output).

P Nomographic Chart ¢ P Power Split Planetary Gear Unit Operation «

Sun Gear Carrier Ring Gear Carrier

(MG1) (Engine)  (Output) |
+) +) ) :/ (Engine)

/ rpom
0

=) =) =) Ring Gear
(Output)
JMCIA0044GB|
Condition of power split planetary gear unit
Sun Gear (MG1) Carrier (Engine) Ring Gear (Output)
Rotational Direction - 0 +
Torque Condition 0 0 0

(G): During Reverse Driving

» When the vehicle is being driven in reverse, the required power is supplied by MG2. At this time, MG2
rotates in the opposite direction, the engine remains stopped, and MGL1 rotates in the normal direction with-
out generating any electricity.

» During reverse driving, when any of the SOC condition, battery temperature, engine coolant temperature
and electrical load condition reaches a specified level, the engine may start. The following illustration repre-
sents the condition when the engine is not driving.

[///A : Electrical Path

Mechanical Power Path

Compound Gear Unit

Hybrid
Transaxle

MG1

___1 T----

Inverter
with
Converter \/ZZ] HV Battery
Assembly
Front
Wheel

JMCIA0043GB]

» The conditions of the planetary gear are opposite to those described in “Starting and Driving with MG2".
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Due to the engine being inactive, the rotational speed of the carrier is O rpm but the sun gear (MG1) rotates
freely in the (+) direction balancing the rotating ring gear (Output).

P Nomographic Chart 4 P Power Split Planetary Gear Unit Operation

Sun Gear )
Sun Gear Carrier Ring Gear (MG1) ‘ Carrlgr
(MG1) (Engine)  (Output) :// (Engine)

(+) (+) )

C
\ rom
0

\)

6 6 6 i
IMCIA0050GH)
Condition of power split planetary gear unit
Sun Gear (MG1) Carrier (Engine) Ring Gear (Output)
Rotational Direction + 0 -
Torque Condition 0 0 -
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Component Parts Location

ALCIA0008ZZ

1. Combination meter 2.  READY operation indicator light 3. Malfunction indicator light

. Master warning light 5. Data link connector 6. Steering angle sensor
7.  Stop lamp switch 8.  Accelerator pedal position sensor 9. ACU (Air bag diagnosis sensor unit)
10. Yaw rate/side G sensor 11. Controller (A/C auto AMP.) 12. Vehicle information display indicator
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ALCIA0009ZZ

1. Inverter with converter assembly 2. Water pump with motor & bracketas- 3. High voltage fuse and fusible link box
sembly A: HV CONT MAIN fuse 10A
B: IGCT relay

C: IGCT fusible link 50A
D: DC/DC fusible link 120A

HV battery 5. Auxiliary battery 6. Frame wire

7. Hybrid vehicle control ECU 8. Brake ECU 9. Electric compressor (For A/C)
(located under heater box assembly)

10. A: Crankshatft position sensor 11. ECM
B: Axle

<a Vehicle front
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HYBRID CONTROL SYSTEM

10.

@_____,____,._.—

\

2
’ T
— wU

ALCIA0010ZZ

Cover
MG2 connector

Motor resolver

Inverter with converter assembly
connector (MG ECU)
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11.

Compressor fuse cover

Generator resolver and generator
temperature sensor

Motor temperature sensor

Inverter with converter assembly
connector (Resolver)

HBC-28

MG1 connector
6. Park/Neutral position (PNP) switch

9. Hybrid transaxle (MG1, MG2, motor
speed reduction planetary gear unit,
power split planetary gear unit)

12. Inverter with converter assembly
(Boost converter, inverter, MG ECU)
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- _J
ALCIA0004ZZ
1. Service plug grip 2. Battery temperature sensor 0 3. Battery smart unit
SMRG 5. SMRB 6. Battery current sensor
7. Hybrid vehicle converter 8. Battery temperature sensor 3 9. Intake air temperature sensor
10. Battery temperature sensor 2 11. Battery temperature sensor 1
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HYBRID TRANSAXLE
MOTOR AND GENERATOR

MOTOR AND GEN ERATOR : System Dlagram INFOID:0000000001504148
MGH1 MG2
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MOTOR AND GENERATOR : System Description

GENERAL

 Serving as the source of supplemental motive force that provides power assistance to the engine as needed,
the electric motor helps the vehicle achieve excellent dynamic performance, including smooth start-offs and
acceleration. When the regenerative brake is activated, MG2 (Motor Generator No.2) converts the vehicle's
kinetic energy into electrical energy, which is then stored in the HV battery.

 MG1 (Motor Generator No.1) recharges the HV battery and supplies electrical power to drive MG2. In addi-
tion, by regulating the amount of electrical power generated (thus varying the generator's rpm), MG1 effec-
tively controls the continuously variable transmission function of the hybrid transaxle. MG1 also serves as
the starter to start the engine.

» Both the MG1 and MG2 are compact, lightweight, and highly efficient alternating current permanent magnet
synchronous type.

» Both the MG1 and MG2 use a rotor containing a V-shaped, high-magnetic force permanent magnet that
maximizes the generation of reduction torque. They use a stator made of a low core-loss electromagnetic
steel sheet and a high voltage resistant winding wire. Through these measures, the MG1 and MG2 have
realized high output and torque in a compact construction.
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HYBRID TRANSAXLE

¢ A inverter cooling system via water pump for the MG1 and MG2 has been added. For details, refer to the
inverter cooling system (for Inverter, MG1 and MG2) on HBC-51, "System Diagram".

MG2

TR
LT

Stator

Hybrid Transaxle

MG1

JMCIA0051GB]

MG1 Specifications

Type

Permanent magnet motor

Function

Generate, engine starter

Maximum system voltage*

DC 650 V

Inverter cooling system

Water-cooled

MG2 Specifications

Type

Permanent Magnet Motor

Function

Generate, Drive Front Wheels

Maximum System Voltage*

DC 650 V

Maximum Output

105 kW (141 HP)

Maximum Torque

270 N-m (199 ft-Ibf)

Inverter Cooling System

Water-cooled

*: These voltage are converted into an alternating current and then supplied to MGland MG2.

PERMANENT MAGNET MOTOR (FOR MG1 AND MG2)

* When a three-phase alternating current is passed through the three-phase windings of the stator coil, a rota-
tional magnetic field is created in the electric motor. By controlling this rotating magnetic field according to
the rotor's rotational position and speed, the permanent magnets that are provided in the rotor become
attracted by the rotating magnetic field, thus generating torque.

The generated torque is for all practical purposes proportionate to the amount of current, and the rotational
speed is controlled by the frequency of the alternating current.

Furthermore, a high level of torque, all the way to high speeds, can be generated efficiently by properly con-
trolling the rotating magnetic field and the angles of the rotor magnets.
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« When the motor generates electricity, the rotor rotates to create a magnetic field, which creates a current in
the stator coil.

‘U Phase

Stator Coil
Rotational
Magnetic Field

~

. V Phase
=P From inverter Attraction

# . Connected internally in the motor
IMCIA0053GH)

Three-phase Alternating Current Output Waveforms

JMCIA0054GB]

SPEED SENSOR/RESOLVER (FOR MG1 AND MG2)

» This is an extremely reliable and compact sensor that precisely detects the magnetic pole position, which is
indispensable for ensuring the efficient control of MG1 and MG2.

» The stator of the sensor contains three types of coils: excitation coil A, detection coil S, and detection coil C.
The detection coils S and C are electrically staggered 90 degrees.
The rotor is oval, the distance of the gap between the stator and the rotor varies with the rotation of the rotor.

« The flow of an alternating current into an excitation coil A results in the output of signals of a constant fre-
qguency. Coil S and coil C output values that correspond to the position of the rotor. Therefore, the MG ECU
detects the absolute position based on the difference between the coil S and coil C output values.
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Furthermore, the MG ECU calculates the rotational speed based on the amount of change in the position
within a given length of time.

__rﬂ~b T

s Speed Sensor (Resolver)
T \ \“/

Excitation
Coil A

Stator

Detection
Coil S

Detection
Coil C

JMCIA0055GH]

e Because an alternating current flows from this resolver to the excitation coll at a constant frequency, a con-
stant frequency is output to the coils S and C, regardless of the rotor speed. The rotor is oval, and the dis-
tance of the gap between the stator and the rotor varies with the rotation of the rotor. Consequently, the peak
values of the waveforms output by the coils S and C vary in accordance with the position of the rotor.

« The MG ECU constantly monitors these peak values, and connects them to form a virtual waveform. The
MG ECU calculates the absolute position of the rotor from the difference between the values of the coils S
and C. It determines the rotor direction based on the difference between the phases of the virtual waveform
of the coil S and the virtual waveform of the coil C. Furthermore, the MG ECU calculates the rotational speed
based on the amount of change in the rotor position within a given length of time.
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HYBRID TRANSAXLE

MOTOR AND GENERATOR : Component Parts Location

INFOID:0000000001504150
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1. Combination meter
Master warning light

7.  Stop lamp switch

10. Yaw rate/side G sensor
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READY operation indicator light
Data link connector
. Accelerator pedal position sensor
11. Controller (A/C auto AMP.)

HBC-35

3.
6.
9.

12.

Malfunction indicator light

Steering angle sensor

ACU (Air bag diagnosis sensor unit)
Vehicle information display indicator
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ALCIA0009Z2Z

1. Inverter with converter assembly 2. Water pump with motor & bracketas- 3. High voltage fuse and fusible link box
sembly A: HV CONT MAIN fuse 10A
B: IGCT relay

C: IGCT fusible link 50A
D: DC/DC fusible link 120A

4. HV battery 5. Auxiliary battery 6. Frame wire

7.  Hybrid vehicle control ECU 8. Brake ECU 9. Electric compressor (For A/C)
(located under heater box assembly)

10. A: Crankshaft position sensor 11. ECM
B: Axle

<a Vehicle front
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HYBRID TRANSAXLE
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1. Cover
MG2 connector

7. Motor resolver

10. Inverter with converter assembly
connector (MG ECU)

Revision: May 2007

2. Compressor fuse cover 3. MG1 connector

Generator resolver and generator 6. Park/Neutral position (PNP) switch
temperature sensor

8. Motor temperature sensor 9. Hybrid transaxle (MG1, MG2, motor
speed reduction planetary gear unit,
power split planetary gear unit)

11. Inverter with converter assembly 12. Inverter with converter assembly
connector (Resolver) (Boost converter, inverter, MG ECU)
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- _/
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1. Service plug grip 2. Battery temperature sensor 0 3. Battery smart unit
SMRG 5. SMRB 6. Battery current sensor
7. Hybrid vehicle converter 8. Battery temperature sensor 3 9. Intake air temperature sensor
10. Battery temperature sensor 2 11. Battery temperature sensor 1

MG1 AND MG2 MAIN CONTROL
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MGl AND MGZ MAIN CONTROL : System Diagram INFOID:0000000001504151
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MG1 AND MG2 MAIN CONTROL : System Description INFOIDI0000000001504152

GENERAL

« MG1, which is rotated by the engine, generates high voltage (alternating current) in order to operate MG2
and charge the HV battery. Also, it functions as a starter to start the engine.

* MG2 is driven by electrical power from MGL1 or HV battery, and generates motive force for the front wheels.

« MG2 generate electricity to charge the HV battery (regenerative brake control) during braking, or when the
accelerator pedal is not being depressed.

¢ The MG ECU, which follows the commands of the HV ECU, controls MG1 and MG2 via the IPM (Intelligent
Power Module), for driving the vehicle. Six IGBTs (Insulated Gate Bipolar Transistors) switch ON and OFF to
control the individual motors in accordance with the driving or generation operation.

MOTOR DRIVE OPERATION

e The illustration below describes the basic control for driving a motor. The IGBTs (Insulated Gate Bipolar
Transistors) in the IPM switch ON and OFF to supply a three-phase alternating current to the motor.
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« In order to create the motive force required of the motor generator as calculated by the HV ECU, the MG
ECU switches the IGBTs ON and OFF and controls the speed, in order to control the speed of the motor

generator.
U \' W IPM Motor
Generator
D‘< x ng KON F 3 ‘
D]% 1:ON% x l:ljﬁ x ‘ i”“‘”
IGlBT
U \" W @

®
ON E;

T

JMCIA0071GB]

MOTOR GENERATION OPERATION

The illustration below describes the basic control for the motor to generate electricity. The current that is gen-
erated sequentially by the three phases of the motor, which is driven by the wheels, is utilized to charge the
HV battery or drive another motor generator.

U \ W IPM Motor
; — 7@3rator
(K ot | |
or RETTSF
U \Y W
= v ow u!
. X A XX

JMCIA0072GB]
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HYBRID TRANSAXLE

MG1 AND MG2 MAIN CONTROL : Component Parts Location

INFOID:0000000001504153
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1. Combination meter
Master warning light

7.  Stop lamp switch

10. Yaw rate/side G sensor
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READY operation indicator light
Data link connector
. Accelerator pedal position sensor
11. Controller (A/C auto AMP.)

HBC-41

3.
6.
9.

12.

Malfunction indicator light

Steering angle sensor

ACU (Air bag diagnosis sensor unit)
Vehicle information display indicator
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ALCIA0009Z2Z

1. Inverter with converter assembly 2. Water pump with motor & bracketas- 3. High voltage fuse and fusible link box
sembly A: HV CONT MAIN fuse 10A
B: IGCT relay

C: IGCT fusible link 50A
D: DC/DC fusible link 120A

4. HV battery 5. Auxiliary battery 6. Frame wire

7.  Hybrid vehicle control ECU 8. Brake ECU 9. Electric compressor (For A/C)
(located under heater box assembly)

10. A: Crankshaft position sensor 11. ECM
B: Axle

<a Vehicle front
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HYBRID TRANSAXLE
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1. Cover
MG2 connector

7. Motor resolver

10. Inverter with converter assembly
connector (MG ECU)
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2. Compressor fuse cover 3. MG1 connector

Generator resolver and generator 6. Park/Neutral position (PNP) switch
temperature sensor

8. Motor temperature sensor 9. Hybrid transaxle (MG1, MG2, motor
speed reduction planetary gear unit,
power split planetary gear unit)

11. Inverter with converter assembly 12. Inverter with converter assembly
connector (Resolver) (Boost converter, inverter, MG ECU)
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1. Service plug grip 2. Battery temperature sensor 0 3. Battery smart unit
SMRG 5. SMRB 6. Battery current sensor
7. Hybrid vehicle converter 8. Battery temperature sensor 3 9. Intake air temperature sensor
10. Battery temperature sensor 2 11. Battery temperature sensor 1
INVERTER ASSEMBLY
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INVERTER ASSEMBLY : SyStem D|ag ram INFOID:0000000001504154
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INVERTER ASSEMBLY : System Description INFOID:0000000001504155

GENERAL

¢ The inverter converts the high-voltage direct current of the HV battery into three-phase alternating current for
driving MG1 and MG2.

¢ The activation of the power transistors is controlled by the HV ECU, via the MG ECU. In addition, the inverter
transmits information that is needed for current control, such as the output amperage or voltage, to the HV
ECU via the MG ECU.

» Together with MG1 and MG2, the inverter is cooled by the dedicated sub radiator of the coolant system that
is separate from that of the engine.
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« In the event of a collision involving the vehicle, the sensor detects a collision signal in order to stop the sys-
tem. For details, refer to During Collision Control on HBC-61, "System Diagram".

» A boost converter is used in the inverter assembly, in order to boost the nominal voltage output by the HV
battery from DC 244.8 V to maximum voltage of DC 650 V. After the voltage is boosted, the inverter converts
the direct current into an alternating current.

» Each of the bridge circuits for MG1 and MG2 contains 6 power transistors. In addition, a signal processor/
protective function processor has been integrated into a compact IPM (Intelligent Power Module) for driving
the vehicle.

For details on the multiple functions of the inverter, refer to Inverter Assembly Control on HBC-45, "INVERTER

ASSEMBLY : System Diagram".

Inverter with Converter Assembly
(Included Inverter, Boost Converter and MG ECU)

JMCIA0057GB]

BOOST CONVERTER

 This boost converter boosts the nominal voltage of DC 244.8 V that is output by the HV battery to the maxi-
mum voltage of DC 650 V. The converter consists of the boost IPM (Intelligent Power Module) with a built-in
IGBT (Insulated Gate Bipolar Transistor) which performs the switching control, and the reactor which stores
energy. By using these components, the converter boosts the voltage. For details, refer to Inverter Assembly
Control on HBC-45, "INVERTER ASSEMBLY : System Diagram".

 When MG1 and MG2 acts as the generator, the inverter converts the alternating current into the maximum
voltage of DC 650 V, and then the boost converter reduces the voltage to the nominal voltage of DC 244.8 V,
thus the HV battery is charged.

MG (MOTOR GENERATOR) ECU

» The MG ECU is provided in the inverter assembly. In accordance with the signals received from the HV
ECU, the MG ECU controls the inverter and boost converter in order to drive MG1 or MG2 or cause them to
generate electricity.

* The MG ECU transmits information that is required for vehicle control, such as the inverter output amperage,
inverter temperature, and any failure information, to the THS ECU. It receives information that is required for
controlling the motor generator, such as the required motive force and the motor temperature, from the HV
ECU.
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< FUNCTION DIAGNOSIS >

HYBRID TRANSAXLE

INVERTER ASSEMBLY : Component Parts Location

INFOID:0000000001504156
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1. Combination meter
Master warning light

7.  Stop lamp switch

10. Yaw rate/side G sensor

Revision: May 2007

READY operation indicator light
Data link connector
. Accelerator pedal position sensor
11. Controller (A/C auto AMP.)

HBC-47

3.
6.
9.

12.

Malfunction indicator light

Steering angle sensor

ACU (Air bag diagnosis sensor unit)
Vehicle information display indicator
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HYBRID TRANSAXLE
< FUNCTION DIAGNOSIS >

ALCIA0009Z2Z

1. Inverter with converter assembly 2. Water pump with motor & bracketas- 3. High voltage fuse and fusible link box
sembly A: HV CONT MAIN fuse 10A
B: IGCT relay

C: IGCT fusible link 50A
D: DC/DC fusible link 120A

4. HV battery 5. Auxiliary battery 6. Frame wire

7.  Hybrid vehicle control ECU 8. Brake ECU 9. Electric compressor (For A/C)
(located under heater box assembly)

10. A: Crankshaft position sensor 11. ECM
B: Axle

<a Vehicle front
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HYBRID TRANSAXLE
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1. Cover
MG2 connector

7. Motor resolver

10. Inverter with converter assembly
connector (MG ECU)

Revision: May 2007

2. Compressor fuse cover 3. MG1 connector

Generator resolver and generator 6. Park/Neutral position (PNP) switch
temperature sensor

8. Motor temperature sensor 9. Hybrid transaxle (MG1, MG2, motor
speed reduction planetary gear unit,
power split planetary gear unit)

11. Inverter with converter assembly 12. Inverter with converter assembly
connector (Resolver) (Boost converter, inverter, MG ECU)
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HYBRID TRANSAXLE
< FUNCTION DIAGNOSIS >
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1. Service plug grip 2. Battery temperature sensor 0 3. Battery smart unit
SMRG 5. SMRB 6. Battery current sensor

7. Hybrid vehicle converter 8. Battery temperature sensor 3 9. Intake air temperature sensor
10. Battery temperature sensor 2 11. Battery temperature sensor 1
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COOLING SYSTEM FOR INVERTER, MG1 AND MG2
< FUNCTION DIAGNOSIS >

COOLING SYSTEM FOR INVERTER, MG1 AND MG2

System Dlag ram INFOID:0000000001504157

AWCIA0001Z2Z]

1. Coolant reservoir 2. Water pump with motor and bracket 3.  Sub radiator
assembly

System Description INFOIDI0000000001504158

< Aninverter cooling system that is independent from the engine cooling system has been provided to cool the
inverter, MG1 and MG2.

« This inverter cooling system activates when the power supply status is switched to the READY ON state.

¢ A sub radiator, which is exclusively used for the inverter, MG1 and MG2, has been provided in front of the
radiator and condenser assembly (for the engine cooling and A/C).

Specifications
Water Pump Discharge Volume liter/min. 10 or above [65°C (149°F)]
Capacity US measure (Imp. measure/Liters) 7/8 gal (3/4 gal, 3.2)
Tvpe NISSAN Genuine Long Life Coolant (LLC) or the
Coolant yp equivalent
Maintenance First Time 60,000 miles (96,000 km) or 48 months
Intervals Subsequent Every 30,000 miles (48,000 km) or 24 months

« The inverter cooling system is filled at the factory with a high-qual-
ity, year-round, anti-freeze coolant solution. The anti-freeze solu-
tion contains rust and corrosion inhibitors. Therefore, additional
inverter cooling system additives are not necessary. Outeide ommoraized
CAUTION:. . temperature down to | Anti-freeze er\;;r:z:a;rze
When adding or replacing coolant, be sure to use only Genu- distilled water
ine NISSAN Long Life Antifreeze/ Coolant or equivalent with
the proper mixture ratio of 50% anti-freeze and 50% deminer- -35 -30 50% 50%
alized water/distilled water.

Other types of coolant solutions may damage your inverter
cooling system.

°C oF

SMA947CA
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COOLING SYSTEM FOR INVERTER, MG1 AND MG2

< FUNCTION DIAGNOSIS >

Component Parts Location

INFOID:0000000001504159
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1. Combination meter
Master warning light

7.  Stop lamp switch

10. Yaw rate/side G sensor

Revision: May 2007

2.  READY operation indicator light

Data link connector

8.  Accelerator pedal position sensor

11. Controller (A/C auto AMP.)

HBC-52

Malfunction indicator light

Steering angle sensor

ACU (Air bag diagnosis sensor unit)
Vehicle information display indicator

2007 Altima Hybrid



COOLING SYSTEM FOR INVERTER, MG1 AND MG2
< FUNCTION DIAGNOSIS >

ALCIA0009ZZ

1. Inverter with converter assembly 2. Water pump with motor & bracketas- 3. High voltage fuse and fusible link box
sembly A: HV CONT MAIN fuse 10A
B: IGCT relay

C: IGCT fusible link 50A
D: DC/DC fusible link 120A

HV battery 5. Auxiliary battery 6. Frame wire

7. Hybrid vehicle control ECU 8. Brake ECU 9. Electric compressor (For A/C)
(located under heater box assembly)

10. A: Crankshatft position sensor 11. ECM
B: Axle

<a Vehicle front
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COOLING SYSTEM FOR INVERTER, MG1 AND MG2
< FUNCTION DIAGNOSIS >
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Cover
MG2 connector

Motor resolver

Inverter with converter assembly
connector (MG ECU)

Revision: May 2007

11.

Compressor fuse cover

Generator resolver and generator
temperature sensor

Motor temperature sensor

Inverter with converter assembly
connector (Resolver)

HBC-54

MG1 connector
6. Park/Neutral position (PNP) switch

9. Hybrid transaxle (MG1, MG2, motor
speed reduction planetary gear unit,
power split planetary gear unit)

12. Inverter with converter assembly
(Boost converter, inverter, MG ECU)
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COOLING SYSTEM FOR INVERTER, MG1 AND MG2
< FUNCTION DIAGNOSIS >
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1. Service plug grip 2. Battery temperature sensor 0 3. Battery smart unit
SMRG 5. SMRB 6. Battery current sensor
7. Hybrid vehicle converter 8. Battery temperature sensor 3 9. Intake air temperature sensor
10. Battery temperature sensor 2 11. Battery temperature sensor 1
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BRAKE CONTROL

< FUNCTION DIAGNOSIS >

BRAKE CONTROL

System Diagram

INFOID:0000000001504160

TN N
(MG1) (MG2)
/ \,

Inverter with
Converter Assembly

: CAN
(HEV SYSTEM CAN)
: Serial
Communication

|l

Brake ECU

Regenerative

Hybrid Vehicle Control ECU

f

Battery Smart Unit

» Battery Condition

(1) : » Required regenerative brake force
* Required motive force
(2) : = Actual Regenerative Brake Control Value

ECM | MG ECU
Required
———
| Brake Force
Calculation
Motor Traction ’ mgizve Force 2)
Control | . — Required
Calculation
Force
-
Calculation

Hydraulic Brake

(1)

<—‘Wheel Speed Sensors ‘

Yaw Rate/Side G Sensor

Deceleration Rate Sensor

ﬁSteering Angle Sensor ‘

—oi

Brake Pedal Stroke
Sensor

JMCIA0080GB]

System Description

INFOID:0000000001504161

« The brake ECU calculates the total braking force needed, based on the master cylinder pressure in the
brake actuator and brake pedal stroke sensor generated when the driver depresses the brake pedal.
» The brake ECU computes a part for the required regeneration brake force from the total braking force, and

sends the result to the HV ECU.

« The HV ECU executes to the minus torque to MG2, and carries out the regenerative brake functions.
The brake ECU controls the brake actuator solenoid valves and generates the wheel cylinder pressure,
which is the actual regenerative brake control value subtracted from the total braking force.
» The brake ECU outputs a request to the HV ECU to effect motor traction control while the vehicle is operat-
ing under TCS function control. The HV ECU controls the engine, MG1, and MG2 in accordance with the

present driving conditions in order to suppress the motive force.
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HBC-56

2007 Altima Hybrid



BRAKE CONTROL
< FUNCTION DIAGNOSIS >

Component Parts Location

INFOID:0000000001504162
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1. Combination meter 2.  READY operation indicator light
Master warning light 5. Data link connector

7.  Stop lamp switch 8. Accelerator pedal position sensor

10. Yaw rate/side G sensor 11. Controller (A/C auto AMP.)

Revision: May 2007 HBC-57

3.
6.
9.

12.

Malfunction indicator light

Steering angle sensor

ACU (Air bag diagnosis sensor unit)
Vehicle information display indicator
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BRAKE CONTROL
< FUNCTION DIAGNOSIS >

ALCIA0009Z2Z

1. Inverter with converter assembly 2. Water pump with motor & bracketas- 3. High voltage fuse and fusible link box
sembly A: HV CONT MAIN fuse 10A
B: IGCT relay

C: IGCT fusible link 50A
D: DC/DC fusible link 120A

4. HV battery 5. Auxiliary battery 6. Frame wire

7.  Hybrid vehicle control ECU 8. Brake ECU 9. Electric compressor (For A/C)
(located under heater box assembly)

10. A: Crankshaft position sensor 11. ECM
B: Axle

<a Vehicle front
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< FUNCTION DIAGNOSIS >

BRAKE CONTROL
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1. Cover
MG2 connector

7. Motor resolver

10. Inverter with converter assembly
connector (MG ECU)

Revision: May 2007

2. Compressor fuse cover 3. MG1 connector

Generator resolver and generator 6. Park/Neutral position (PNP) switch
temperature sensor

8. Motor temperature sensor 9. Hybrid transaxle (MG1, MG2, motor
speed reduction planetary gear unit,
power split planetary gear unit)

11. Inverter with converter assembly 12. Inverter with converter assembly
connector (Resolver) (Boost converter, inverter, MG ECU)
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BRAKE CONTROL
< FUNCTION DIAGNOSIS >
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1. Service plug grip 2. Battery temperature sensor 0 3. Battery smart unit
SMRG 5. SMRB 6. Battery current sensor

7. Hybrid vehicle converter 8. Battery temperature sensor 3 9. Intake air temperature sensor
10. Battery temperature sensor 2 11. Battery temperature sensor 1

Revision: May 2007 HBC-60 2007 Altima Hybrid



DURING COLLISION CONTROL
< FUNCTION DIAGNOSIS >

DURING COLLISION CONTROL
System Diagram

INFOID:0000000001504163

ACU
(Air Bag Diagnosis Hybrid Vehicle
Sensor Unit) Control ECU = SMR OFF

Front Impact
Collision

JMCIA0082GB]

System Description

INFOID:0000000001504164
If the vehicle encounters one of the situations described below, the hybrid vehicle control ECU will shut down

the entire power supply by turning the SMR (System Main Relay) OFF, in order to ensure safety.

The hybrid vehicle control ECU receives an air bag deployment signal from the air bag diagnosis sensor unit
during a frontal collision.
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DURING COLLISION CONTROL
< FUNCTION DIAGNOSIS >
Component Parts Location

ALCIA0008ZZ

1. Combination meter 2.  READY operation indicator light 3. Malfunction indicator light

. Master warning light 5. Data link connector 6. Steering angle sensor
7.  Stop lamp switch 8.  Accelerator pedal position sensor 9. ACU (Air bag diagnosis sensor unit)
10. Yaw rate/side G sensor 11. Controller (A/C auto AMP.) 12. Vehicle information display indicator
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DURING COLLISION CONTROL
< FUNCTION DIAGNOSIS >

ALCIA0009ZZ

1. Inverter with converter assembly 2. Water pump with motor & bracketas- 3. High voltage fuse and fusible link box
sembly A: HV CONT MAIN fuse 10A
B: IGCT relay

C: IGCT fusible link 50A
D: DC/DC fusible link 120A

HV battery 5. Auxiliary battery 6. Frame wire

7. Hybrid vehicle control ECU 8. Brake ECU 9. Electric compressor (For A/C)
(located under heater box assembly)

10. A: Crankshatft position sensor 11. ECM
B: Axle

<a Vehicle front
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< FUNCTION DIAGNOSIS >

DURING COLLISION CONTROL
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1. Cover
MG2 connector

7. Motor resolver

10. Inverter with converter assembly
connector (MG ECU)

Revision: May 2007

2. Compressor fuse cover

Generator resolver and generator
temperature sensor

8. Motor temperature sensor

11. Inverter with converter assembly
connector (Resolver)

HBC-64

MG1 connector
6. Park/Neutral position (PNP) switch

9. Hybrid transaxle (MG1, MG2, motor
speed reduction planetary gear unit,
power split planetary gear unit)

12. Inverter with converter assembly
(Boost converter, inverter, MG ECU)
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DURING COLLISION CONTROL
< FUNCTION DIAGNOSIS >
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1. Service plug grip 2. Battery temperature sensor 0 3. Battery smart unit
SMRG 5. SMRB 6. Battery current sensor
7. Hybrid vehicle converter 8. Battery temperature sensor 3 9. Intake air temperature sensor
10. Battery temperature sensor 2 11. Battery temperature sensor 1
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS >

AUTOMATIC SPEED CONTROL DEVICE (ASCD)

System Dlag ra.m INFOID:0000000001504166
- | _Brake pedal operation R
| Stop lamp switch I q CRUISE/SET lamp operation Combination
mm:m:m:m:-:-:»
Brak dal . meter
I ASCD brake switch I rake pedal operation »
Accelerator pedal Accelerator pedal operation | Torque request Operation MG1
. > » MG ECU »
Position sensor MG2
HV ECU
| PNP switch I Gear position >
I MG ECU I MG2 speed R
ASCD request
Brake pedal operation v
I Brake ECU I:m:m |
n
n
- 1 Brake pedal operation "
| Stop lamp switch I n
Vehicle speed :
Brake pedal ti i
| ASCD brake switch } fake peda’ operafion E"Q!"e power request a
ngine speed request n
n
ASCD steering switch ECM |
I ASCD streering switch I operation -
Electric
O ti
Vehicle speed perafion throttle
| Brake ECU I:-:-:-:-:-:-:-:-:-:-:-m control
actuator
mp : This signal is sent through CAN communication line. IMCIAO165G8
System Description INFOID:0000000001504167
INPUT/OUTPUT SIGNAL CHART
Input Output
- ECU -
Sensor Signal Signal Actuator
Stop lamp switch Brake pedal operation CRUISE lamp operation* Combina-
ASCD brake switch | Brake pedal operation SET lamp operation* tion meter
Accelerator pedal .
o P Accelerator pedal operation
position sensor
PNP switch Gear position ) Torgue reguest MG Operation MG1
Hybrid quereq ecu | P MG2
MG ECU MG2 speed vehicle
Brake ECU Brake pedal operation* control
ECU
Stop lamp switch Brake pedal operation )
brak . ” dal Vehicle speed* Electric
ASCD brake switch | Brake pedal operation Engine power
_ B ASCD gine p ECM . throttle
ASCD steering ASCD steering switch | ECM 1 o0 o IrEer?uiﬁzts e Operation | 0
switch operation gine sp actuator
- request
Brake ECU Vehicle speed*

*: This signal is sent through CAN communication line.

BASIC ASCD SYSTEM
Refer to Owner's Manual for ASCD operating instructions.
Automatic Speed Control Device (ASCD) allows a driver to keep vehicle at predetermined constant speed

without depressing accelerator pedal. Driver can set vehicle speed in advance between approximately 40 km/
h (25 MPH) and 144 km/h (89 MPH).
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS >

The hybrid vehicle control ECU receives signals from each switch, sensor, control unit, and maintains constant
vehicle speed by optimizing the use of the engine and motor driving force.

Operation status of ASCD is indicated by CRUISE lamp and SET lamp in combination meter. If any malfunc-
tion occurs in ASCD system, it automatically deactivates control.

NOTE:

Always drive vehicle in safe manner according to traffic conditions and obey all traffic laws.

SET OPERATION

Press MAIN switch. (The CRUISE lamp in combination meter illuminates.) HBC
When vehicle speed reaches a desired speed between approximately 40 km/h (25 MPH) and 144 km/h (89

MPH), press SET/COAST switch. (Then SET lamp in combination meter illuminates.)

ACCELERATE OPERATION

If the RESUME/ACCELERATE switch is pressed during cruise control driving, increase the vehicle speed until
the switch is released or vehicle speed reaches maximum speed controlled by the system.

And then ASCD will keep the new set speed.

CANCEL OPERATION

When any of following conditions exist, cruise operation will be canceled.

CANCEL switch is pressed

More than 2 switches at ASCD steering switch are pressed at the same time (Set speed will be cleared)
Brake pedal is depressed

Selector lever is changed to N, P, R position

Vehicle speed decreased to 13 km/h (8 MPH) lower than the set speed

TCS system is operated

When any of the following conditions is detected, the hybrid vehicle control ECU will cancel the cruise opera-
tion and inform the driver by blinking indicator lamp.

« Malfunction for some self-diagnoses regarding ASCD control: SET lamp will blink quickly.

If MAIN switch is turned to OFF during ASCD is activated, all of ASCD operations will be canceled and vehicle
speed memory will be erased.

COAST OPERATION

When the SET/COAST switch is pressed during cruise control driving, decrease vehicle set speed until the
switch is released. And then ASCD will keep the new set speed.

RESUME OPERATION

When the RESUME/ACCELERATE switch is pressed after cancel operation other than pressing MAIN switch
is performed, vehicle speed will return to last set speed. To resume vehicle set speed, vehicle condition must
meet following conditions.

« Brake pedal is released

« Selector lever is in other than P and N positions

* Vehicle speed is greater than 40 km/h (25 MPH) and less than 144 km/h (89 MPH)
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)

< FUNCTION DIAGNOSIS >

Component Parts Location

INFOID:0000000001504168

ALCIA0008ZZ

1. Combination meter
Master warning light

7.  Stop lamp switch

10. Yaw rate/side G sensor

Revision: May 2007

2.  READY operation indicator light

Data link connector

8.  Accelerator pedal position sensor

11. Controller (A/C auto AMP.)

HBC-68

Malfunction indicator light

Steering angle sensor

ACU (Air bag diagnosis sensor unit)
Vehicle information display indicator
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS >

ALCIA0009ZZ

1. Inverter with converter assembly 2. Water pump with motor & bracketas- 3. High voltage fuse and fusible link box
sembly A: HV CONT MAIN fuse 10A
B: IGCT relay

C: IGCT fusible link 50A
D: DC/DC fusible link 120A

HV battery 5. Auxiliary battery 6. Frame wire

7. Hybrid vehicle control ECU 8. Brake ECU 9. Electric compressor (For A/C)
(located under heater box assembly)

10. A: Crankshatft position sensor 11. ECM
B: Axle

<a Vehicle front
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS >
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Cover
MG2 connector

Motor resolver

Inverter with converter assembly
connector (MG ECU)
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11.

Compressor fuse cover

Generator resolver and generator
temperature sensor

Motor temperature sensor

Inverter with converter assembly
connector (Resolver)

HBC-70

MG1 connector
6. Park/Neutral position (PNP) switch

9. Hybrid transaxle (MG1, MG2, motor
speed reduction planetary gear unit,
power split planetary gear unit)

12. Inverter with converter assembly
(Boost converter, inverter, MG ECU)
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS >

- _J
ALCIA0004ZZ
1. Service plug grip 2. Battery temperature sensor 0 3. Battery smart unit
SMRG 5. SMRB 6. Battery current sensor
7. Hybrid vehicle converter 8. Battery temperature sensor 3 9. Intake air temperature sensor
10. Battery temperature sensor 2 11. Battery temperature sensor 1
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)

< FUNCTION DIAGNOSIS >
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1. Intake valve timing control solenoid 2.

valve
4.  Air fuel ratio (A/F) sensor 1
7. ECM

10. Mass air flow sensor (with intake

temperature sensor)

5.
8.
11.

13. EVAP canister purge volume control 14.

solenoid valve

Revision: May 2007

Ignition coil (with power transistor)
and spark plug

Camshaft position sensor (PHASE)

Refrigerant pressure sensor
EVAP service port

Fuel injector

HBC-72

3.

6.
9.

12.

ALBIA0138ZZ

Knock sensor,
Crankshaft position sensor (POS)

Engine coolant temperature sensor
IPDM E/R

Electric throttle control actuator (with
built in throttle position sensor and
throttle control motor)
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS >
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1. Throttle valve
4. EVAP service port

7. ECM

<3 Vehicle front

Revision: May 2007

2.  Electric throttle control actuator 3.

5. EVAP canister purge volume control 6.
solenoid valve

8. Intake valve timing control solenoid
valve

HBC-73

ALBIA0160ZZ

Electric throttle control actuator har-
ness connector

Intake manifold collector
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS >

ALBIA0161ZZ

1. Air cleaner assembly 2. Fuel pump fuse 3. IPDME/R
EPS control unit (view with 5. Engine grounds 6.  Air cleaner assembly
air cleaner assembly re-
moved)
7. Mass air flow sensor (with 8. Upper radiator hose 9.  Engine coolant temperature sensor
intake temperature sensor)
10. Intake manifold collector 11. Camshaft position sensor (PHASE) 12. Knock sensor
13. Engine oil cooler 14. Crankshaft position sensor (POS) 15. Drive shaft RH

<2 Vehicle front
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS >
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1. No.1 ignition cail 2. Cooling fan motor-1 3. Cooling fan motor-2
Cooling fan control module 5. Refrigerant pressure sensor 6. Stop lamp switch
7. ASCD brake switch 8. Accelerator pedal position sensor 9.  Air cleaner assembly
10. Cooling fan relay 11. ASCD steering switch 12. CANSEC switch
13. RESUME/ACCELERATE switch 14. SET/COAST switch 15. MAIN switch

<= Vehicle front
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS >

10.

13.

Hood opener handle
Condenser-2

EVAP canister vent control valve 8.

Fuel level sensor unit and fuel pump  11.
harness connector

(This illustration is view with rear

seat cushion and inspection hole

cover removed.)

Fuel tank temperature sensor

<o Vehicle front

Revision: May 2007

Data link connector
Upper radiator hose

EVAP canister (MAIN)
Fuel pump assembly

HBC-76

12.

ALBIA0173ZZ

Fuel injector harness connector

EVAP control system pressure sen-
sor

EVAP canister (SUB)
Fuel pressure regulator
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)
< FUNCTION DIAGNOSIS >

HC adsorption
catalyst HO2S3

(Under floor) Muffler

©
ja
— % HO2S2 I/‘::I'E' t[::
®

Air fuel ratio (A/F) sensor 1

Vehicle
Front

Three way
catalyst
(Manifold)

No. of sensor
Location of a sensor in relation the engine air flow, starting from the
fresh air intake through to the vehicle tailpipe in order numbering 1, 2, 3, and so on

JMBIA0118GB|
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1. Exhaust manifold cover 2. Air fuel ratio (A/F) sensor 1 3. Air fuel ratio (A/F) sensor 1 harness
connector
4. Heated oxygen sensor 2 harness 5. Heated oxygen sensor 2 6. Heated oxygen sensor 2
connector (This illustration is a view from under
vehicle.)
7. Heated oxygen sensor 3 8. Heated oxygen sensor 3 harness
connector

<2 Vehicle front
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)

< FUNCTION DIAGNOSIS >

Component Description

INFOID:0000000001504169

Component

Reference

ASCD steering switch

EC-333, "Description"

ASCD brake switch

HBC-470, "Description”, EC-336., "Description"”

Stop lamp switch

HBC-475, "Description”, EC-344, "Description"

Electric throttle control actuator

EC-356, "Description”

MG1, MG2

HBC-39, "MG1 AND MG2 MAIN CONTROL : System Description"

ASCD indicator

HBC-570. "Description"
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CAN COMMUNICATION
< FUNCTION DIAGNOSIS >

CAN COMMUNICATION

System Description

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other
control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L line) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only.

This vehicle has two types of CAN communication systems; CAN and HEV SYSTEM CAN. The hybrid vehicle
control ECU functions as the network gateway ECU for signal transmitting/receiving between CAN and HEV
SYSTEM CAN.

Refer to LAN-27, "CAN Communication Signal Chart", about CAN communication for detail.
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ON BOARD DIAGNOSTIC (OBD) SYSTEM
< FUNCTION DIAGNOSIS >

ON BOARD DIAGNOSTIC (OBD) SYSTEM

Diagnosis Description

INTRODUCTION

The hybrid vehicle control ECU has an on board diagnostic system, which detects malfunctions related to
hybrid vehicle control system, sensors, actuators or HV battery systems, and records various diagnostic infor-
mation relating to the malfunction. The hybrid vehicle control ECU also illuminates the MIL and/or 3 warning
lights (Hybrid system warning light, High voltage battery warning light, Charge warning light) in the combina-
tion meter. For which light illuminates, refer to HBC-600, "DTC Index".

Three-digit information code (INF code) has been provided in the conventional DTC as subset of a primary
five-digit code. This enable the troubleshooting procedure to further narrow down a malfunctioning area to
identify a problem.

Diagnostic information Diagnostic service
Diagnostic Trouble Code (DTC) Service $03 of SAE J1979
Information code (INF code)
Freeze Frame data Service $02 of SAE J1979
Information data
Operation history data
Calibration 1D Service $09 of SAE J1979

The above information can be checked using procedures listed in the table below.
x: Applicable —:Not applicable

DTC INF code Freeze Frame data Information data Operat(;c;?ahlstory
CONSULT-II X X X X X
GST X — X — —

ONE TRIP DETECTION LOGIC

When a malfunction is detected, DTC and freeze frame data are stored in the hybrid vehicle control ECU
memory and illuminates the MIL and/or warning lights in the combination meter. Refer to HBC-600
"DTC Index".

TWO TRIP DETECTION LOGIC

Specific on board diagnostic items have the two trip detection logic. When a malfunction is detected for the
first time, DTC is not stored in the hybrid vehicle control ECU memory. <1st trip>

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored in
the hybrid vehicle control ECU memory, and the MIL and/or warning lights in the combination meter lights up.
<2nd trip>

The “trip” in the “Two trip detection logic” means a driving mode in which self-diagnosis is performed during
vehicle operation. For the items which have the two trip detection logic, refer to HBC-600, "DTC Index".

HOW TO READ DTC

(®Wwith CONSULT-III

@Wwith GST

CONSULT-IIl or GST (Generic Scan Tool) Examples: P0560, POA1A, etc.

These DTCs are prescribed by SAE J2012.

(CONSULT-III also displays the malfunctioning component or system.)

DTC of a malfunction is displayed in SELF-DIAGNOSTIC RESULTS mode of CONSULT-III.

HOW TO ERASE DTC

@ With CONSULT-lII

The diagnostic information in the hybrid vehicle control ECU can be erased by selecting “Erase” in the” “SELF-
DIAG RESULTS” mode with CONSULT-III.

@) With GST

The diagnostic information in the hybrid vehicle control ECU can be erased by selecting Service $04 with GST.

OBD System Operation Chart
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Relationship Between MIL and Detectable Items

¢ When a malfunction is detected for the first time, DTC is stored in the hybrid vehicle control ECU memory.

¢ When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the hybrid vehicle control ECU memory for some DTCs.

« The MIL will go off after the vehicle is driven 3 times (driving pattern B) with no malfunction. The drive is
counted only when the recorded driving pattern is met (as stored in the hybrid vehicle control ECU). If
another malfunction occurs while counting, the counter will reset.

« The DTC and the freeze frame data will be stored until the vehicle is driven 40 times (driving pattern A) with-
out the same malfunction recurring. HBC

Summary Chart

Items Operation Condition
MIL Goes off 3 (pattern B)
DTC, Freeze Frame Data No display 40 (pattern A)

<Driving Pattern A>

Engine C (F)
coolant | |
temperature | |

70 (158)

40 (104)
20 (68)

(2) Engine coolant temperature should change more than 22°C
(72°F) after starting engine.

T time—»
IGN:ON IGN:OFF
«——(3) Ignition switch should be changed from “ON” to “OFF”.

JMCIA0166GB]

* The A counter will be cleared when the malfunction is detected regardless of (1) - (3).

¢ The A counter will be counted up when (1) - (3) are satisfied without the same malfunction.

« The DTC will not be displayed after the A counter reaches 40.

<Driving Pattern B>

Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system.

« The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
« The B counter will be counted up when driving pattern B is satisfied without any malfunctions.

« The MIL will go off when the B counter reaches 3.

CONSULT-III Function INFOID:0000000001504172
FUNCTION
Diagnostic test mode Function
Self-diagnostic results Self-diagnostic results such as DTC data can be read and erased quickly.*
Data monitor Input/Output data, freeze frame data and operation history data in the HV ECU can be read.

Diagnostic Test Mode in which CONSULT-IIl drives some actuators apart from the HV ECU and also

Active test : . .
shifts some parameters in a specified range.

ECU part number HV ECU part number can be read.

*: The following emission-related diagnostic information is cleared when the HV ECU memory is erased.
« Diagnostic trouble codes
» Freeze frame data

SELF-DIAG RESULTS MODE

Self Diagnostic Item
Regarding items of DTC, refer to HBC-600. "DTC Index".)

DATA MONITOR MODE

Data Monitor
NOTE:
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ON BOARD DIAGNOSTIC (OBD) SYSTEM

e Some monitor item values may vary significantly if there are slight differences in the environment in which
the vehicle is operating when measurements are obtained. Variations may also occur due to aging of the
vehicle. Due to these considerations, it is not always possible to provide definite values to be used for judg-
ment of malfunctions. It is possible that a malfunction may be present even if measured values are within the
reference range.

« In the event of a problem with intricate symptoms, collect sample data from another vehicle of the same
model operating under identical conditions in order to reach an overall judgment by comparing all the items
in the data monitor.

* Using the CONSULT-III to read the data monitor allows the values or states of switches, sensors, actuators
and other items to be read without removing any parts. This non intrusive inspection can be very useful
because intermittent conditions or signals may be discovered before parts or wiring is disturbed. Reading
the data monitor information early in troubleshooting is one way to save diagnostic time.

x: Applicable
Monitored item | VHCL HV MG BAT | DCDC Measu;zr;ggt Item/ Normal Condition Diagnostic Note
Constant ON:
MIL status/ . Repair in accor-
MIL STATUS ON or OFF MIL ON: OFF dance with de-
tected DTCs
Comprehensive compo-
CCM MONITOR nent monitor/ — —
ON or OFF
INT/A TEMP SEN Intake air temperature/ Constant: Same as
(INTAKE AIR X X X X Min.: -40°C I\/?ax - 140°C ambient air tempera- —
TEMP SENSOR) v ' v ture
Elapsed time after starting
ENG RUN TIME engine/ — —
Min.: 0 s, Max.: 65,535 s
DTC ON RUN Travel distance after a
DIST malfunction occurs/ . .
(MIL ON Run Dis- Min.: 0 km, Max.: 65,535
tance) km
MIL OFF, engine cool-
ant temperature in-
DTC CLEAR The number of times en- criases froom below
Lo 22°C (71.6°F) before
WARM gine is warmed up after starting the enaine to .
(DTC Clear Warm clearing DTCs/ 9 9
. S ; above 70°C (158°F)
Up Times) Min.: 0, Max.: 255 .
after starting the en-
gine:
Increases once
DTC CLEAR Drive distance after clear-
RUN ing DTCs/ . .
(DTC Clear Run Min.: 0 km, Max.: 65,535
Distance) km
ACCEL SEN- ;. Accelerator pedal de-
Accelerator pedal position l
SOR 1 pressed: Changes
(Accelerator Ped- X X X X sensor 1/ with accelerator pedal -
. Min.: 0%, Max.: 100% P
al Position #1) pressure
ACCEL SEN- . Accelerator pedal de-
Accelerator pedal position ;
SOR 2 pressed: Changes
(Accelerator Ped- X X X X sensor 2/ with accelerator pedal -
e Min.: 0%, Max.: 100% P
al Position #2) pressure
TIME occurs/ — —
(MIL ON Engine Min.: O min, Max.: 65,535
Run Time) .
min
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ON BOARD DIAGNOSTIC (OBD) SYSTEM

Measurement ltem/

Monitored item | VHCL HV MG BAT | DCDC Range Normal Condition Diagnostic Note
Elapsed time after clear-
DTC CLEAR MIN ing DTCs/ - -
(DTC Clear Min) Min.: 0 min, Max.: 65,535
min
CCM SRT STA-
TUS Comprehensive compo-
(Comprehensive nent monitoring SRT sta- . o
Component Moni- tus/
toring SRT Sta- ON or OFF
tus)
CCM DIAG STA-
TUS Comprehensive compo-
(Comprehensive nent monitoring diagnosis o .
Component Moni- status/
toring Diagnosis ON or OFF
Status)
"\I'Algil REVOLU- Motor (MG2) revolution/
X X X X Min.: -16,383 rpm, Max.: — —
[Motor (MG2) 16 256 rom
Revolution] ’ P
MG2 TORQUE Motor (MGZ2) torque/
[Motor (MG2) X X X X Min.: -512 N-m, Max.: 508 — —
Torque] N-m
MG1 REVOLU- Generator (MG1) revolu-
TION tion/
[Generator (MG1) X X X X Min.: -16,383 rpm, Max.: - -
Revolution] 16,256 rpm
MG1 TORQUE Generator (MG1) torque/
[Generator (MG1) X X X X Min.: -512 N-m, Max.: 508 — —
Torque] N-m
POWER RE- Request engine power/
QUEST X X X X Min.: 0 W, Max.: 320,000 — —
(Request Power) w
;ﬁRDGET ENG Target engine speed/
. X X X X Min.: 0 rpm, Max.: 8,000 — —
(Target Engine rom
Revolution) P
ENGINE SPEED Engine speed/ Idling: 950 to 1,050
. X X X X Min.: O rpm, Max.: 8,000 g : —
(Engine Speed) rpm
rpm
SOC Battery state of charge/ . o
(State of Charge) | < X X X Min.: 0%, Max.: 100% Constant: 0 to 100% -
WOouT Discharge (Wout) control
(Wout Control X X X X power value/ 26,000 W or less —
Power) Min.: 0 W, Max.: 81,600 W
wn o G
(Win Control X X X X Min.: -40 800 W, Max.: 0 -25,000 W or more —
Power)

W
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ON BOARD DIAGNOSTIC (OBD) SYSTEM

Measurement Item/

Monitored item | VHCL HV MG BAT | DCDC Range Normal Condition Diagnostic Note
Engine stopped: 0
Engine about to be
stopped: 1
Engine about to be
DRIVE COND ID Drive condition 1D/ started: 2
(Drive Condition X X X X o - Engine operated or —
Min.: 0, Max.: 6 o
ID) operating: 3
Generating or load-
ing movement: 4
Revving in P posi-
tion: 6
* Ifthevalueis -
50°C (-58°F):
Undisturbed for 1 s;iss:rogr?uit
MG1 INV TEMP Generator (MG1) inverter day at 25°C (77°F): | | If the value is
[Inverter Temper- X X X X temperature/ 25°C (77°F) 205°C
ature (MG1)] Min.: -50°C, Max.: 205°C Street driving: 25 to (401°F);
80°C (77 to 176°F) Open or GND
short in sen-
sor circuit
 Ifthevalueis -
50°C (-58°F):
Undisturbed for 1 s;issc?rogr?uit
MG2 INV TEMP Motor (MG2) inverter tem- day at 25°C (77°F): | , If the value is
[Inverter Temper- X X X X perature/ 25°C (77°F) 205°C
ature (MG2)] Min.: -50°C, Max.: 205°C Street driving: 25 to (401°F):
80°C (77 to 176°F) '
Open or GND
short in sen-
sor circuit
 Ifthevalueis -
50°C (-58°F):
Undisturbed for 1 B shorF n
MG1 MOTOR Generator (MG1) temper- day at 25°C (77°F): sensor CIrCL!It
TEMP ° o * If the value is
[Generator (MG1) X X X X at_ure/ 25°C (77. '.:) 205°C
Min.: -50°C, Max.: 205°C Street driving: 25 to .
Temperature)] 90°C (77 to 194°F) (401°F):
Open or GND
short in sen-
sor circuit
 Ifthevalueis -
50°C (-58°F):
Undisturbed for 1 +B short in
MG2 MOTOR day at 25°C (77°F): sensor circuit
TEMP « « « « tMufetj’r (MG2) tempera- 25°C (77°F) . Ifthe value is
[Motor (MG2) Min.: -50°C. Max.: 205°C Street driving: 25 to 205°C
Temperature] v ' v 100°C (77 to (401°F):
212°F) Open or GND
short in sen-
sor circuit
PWR RE-
SOURCE VB X X X X HV battery voltage/ READY light ON: 200 .
(Power Resource Min.: 0 V, Max.: 510 V to 340V
VB)
PWR RE-
SOURCE IB X X X X HV battery current/ . .

(Power Resource
IB)

Min.: -256 A, Max.: 254 A

Revision: May 2007

HBC-84

2007 Altima Hybrid



ON BOARD DIAGNOSTIC (OBD) SYSTEM
< FUNCTION DIAGNOSIS >

Monitored item | VHCL| HV | MG | BAT | DCDC Meas“;;?ggt Item/ Normal Condition | Diagnostic Note
SHIFT POSITION
(Shift Sensor Shift X X X X Shift lever position P,R,N,DorB —
Position)
VEHICLE SPEED Vehicle speed (Resolver)/ Same as vehicle
[Vehicle Speed X X X X Min.: -256 km/h, Max.: speed —
(Resolver)] 254 km/h P
. - P position: ON
SHIFT SW P X PNP switch (P position)/ Except P position: —
ON or OFF
OFF
. . R position: ON
SHIFT SWR X PNP switch (R position)/ | £ /ot R position: —
ON or OFF
OFF
. . N position: ON
SHIFT SW N X PNP switch (N position)) | £/ N position: —
ON or OFF
OFF
. i, D position: ON
SHIFT SW D X PNP switch (D position)l | £/t b position: —
ON or OFF
OFF
. . B position: ON
SHIFT SW B X PNP switch (B position)/ | £, o5t B position: —
ON or OFF
OFF
. . D or B position: ON
SHIFT SW FD X PNP switch (FD position)/ | £, co¢'D or B posi- —
ON or OFF -
tion: OFF
. . R position: ON
SHIFT SW RV X PNP switch (RV position)/ Except R position: —
ON or OFF
OFF
PNP switch (MJ position)/ | P, R, N, D or B posi-
SHIFT SWMJ X ON or OFF tion: ON -
?gggN EXEC Regenerative brake exe-
(Regenerative X cution torque/ — —
9 ; Min.: 0 N-m, Max.: 186
Brake Execution
N-m
Torque)
REGEN RQST ' Vehicle speed 30 km/
TORQ Regenerative brake re- h (19 mph) and mas-
(Regenerative X X X X guest torque/ ter cylinder hydraulic .
g Min.: 0 N-m, Max.: 186 pressure -200 N-m:
Brake Request ;
N-m Changes with brake
Torque)
pedal pressure
Braking torque that is
MCYL CTRL equivalent to master cylin- | Brake pedal de-
POWER X X X X der hydraulic pressed: .
(Master Cylinder pressure/ Changes with brake
Control Torque) Min.: -2,040 N-m, Max.: 0 | pedal pressure
N-m
L-TEMP ST
JUDGE Time of low temperature
(Low Tempera- start . o
ture Start Judge- judging/
ment Number of Min.: 0, Max.: 65,535
Times)
L-TEMP ST TIME .
Low temperature starting
(Low Tempera- S
ture Start Judae- accumulation time/ — —
art udg Min.: 0, Max.: 67,107,840
ment Time)
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Monitored item | VHCL| HV | MG | BAT | DCDC Measulggggt Item/ Normal Condition | Diagnostic Note
(%CC?C CMD VOL Target auxiliary battery
(DC/DC Convert- X voltage (DC/DC Convert- . .
er Command Volt- en/
Min.: 0V, Max.: 20 V
age)
DCDC FAN Hybrid vehicle converter
MODE (DC/DC converter) cool-
(DC/DC Convert- X : — —
er Cooling Fan ing fan mode/
9 Min.: 0%, Max.: 255%
Mode)
INV COOLANT Inverter coolant tempera- | Cold start — Fully
TMP .
(Inverter Coolant X X ture/ warmed up: Gradually —
Min.: -128°C, Max.: 127°C | rises
Temperature)
DCDC VLO
DUTY DC/DC converter control
[DC/DC Convert- X X duty ratio/ — —
er Control Duty Min.: 0%, Max.: 99%
Ratio (VLO)]
* 0: Initial
DCDC CTRL DC/DC converter control | 1 Low temperature
e 2: Normal tempera-
MODE X X mode/ ture .
(DC/DC Convert- Min.:0, Max.: 4 « 3: High tempera-
er Control Mode) - 19 P
ture
* 4: Fail safe
DCDC TAR VOLT Target volume of DC/DC
(DC/DC Convert- X converter/ — —
er Target Voltage) Min.:0V, Max.: 19.92V
AMBIENT TEMP Ambient air temperature/ Ignition switch ON
(Ambient Air Tem- X X X X Min.: -40°C, Max.: 215°C (1G): Same as ambi- —
perature) ent air temperature
AMB/S CIRC
SHORT Ambient air temperature
(Ambient Air Tem- X sensor circuit short/ « OFF: Normal —
perature Sensor ON or OFF
Circuit Short
AMB/S CIRC
OPEN Ambient air temperature
(Ambient Air Tem- X sensor circuit open/ * OFF: Normal —
perature Sensor ON or OFF
Circuit Open)
DCDC CONDI- ¢ 0, 1: Normal
TION DC/DC converter condi- » 2,3: DC/DC Con-
(DC/DC Convert- X X tion/ verter Cooling Re- —
er Feedback Con- Min.:0, Max.: 30 quest to Air
dition) Conditioner
LOAD CONDI- . .
TION Driving (Loading) condi- 0: Generator load:
(Loading Condi- tion MG1 o
’ g » 1: Motor load: MG2
tion)
» 0: Driving at a low
speed
DRIVING PAT-  1: Driving at a medi-
TEN 3 Driving pattern 3/ um speed .
(Driving Pattern Min.: 0, Max.: 3  2:Driving at a medi-
3) um-high speed
« 3: Driving at a high
speed
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Monitored item | VHCL| HV | MG | BAT | DCDC Meas“g:ggt Item/ Normal Condition | Diagnostic Note
e 0: Driving at a low
speed
DRIVING PAT- ¢ 1: Driving at a medi-
TEN 2 Driving pattern 2/ um speed .
(Driving Pattern Min.: 0, Max.: 3  2:Driving at a medi-
2) um-high speed
« 3: Driving at a high
speed
¢ 0: Driving at a low
speed
DRIVING PAT- ¢ 1: Driving at a medi-
TEN 1 Driving pattern 1/ um speed .
(Driving Pattern Min.: 0, Max.: 3 e 2: Driving at a medi-
1) um-high speed
¢ 3: Driving at a high
speed
ENG STOP
RQST X X X X Engine stop request/ Requesting engine .
(Engine Stop Re- ON or OFF stop: ON
quest)
ENG IDLING
RQST Engine idling request/ S
(Engine Idling Re- X X X X ON or OFF Requesting idle: ON —
quest)
HV BATT CHG
RQST HV battery charging re- Requesting HV bat-
(HV Battery X X X X quest/ tery —
Charging Re- ON or OFF charging: ON
quest)
AIRCON RE- . . . .
QUEST Engine starting request Requesting engine
- . from controller (auto start from
(Air Conditioner X X X X . —
Engine Starting amp.)/ controller (auto amp.):
ON or OFF ON
Request)
ENG WARM UP Engine warming up re-
RQST g gup Requesting engine
. . X X X X quest/ . —
(Engine Warming warm-up: ON
ON or OFF
Up Request)
ACCEL DEG Accelerator pedal de- Accelerator pedal de-
(The Difference X X X X pressed pressed: .
Degree of an Ac- angle/ Changes with accel-
celerator) Min.: 0%, Max.: 100% erator pedal pressure
If the value is
0 V: Open or
VL High voltage before READY ON: Practi- Se’\rllgosrhc?:ctzsjri]t
(VL-Voltage Be- X X boosting/ cally the same as the If the value is
fore Boosting) Min.: 0 V, Max.: 510 V HV battery voltage 510 V- +B
short in sen-
sor circuit
If the value is
0 V: Open or
VH High voltage after boost- | Engine revving up in Se’\rlgosrhc?rr(t:tjri]t
(VH-Voltage After X X ing/ P position: HV battery If the value is
Boosting) Min.: 0 V, Max.: 765 V voltage to 650 V 765 V- +B
short in sen-
sor circuit
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Measurement Item/

Monitored item | VHCL HV MG BAT | DCDC Range Normal Condition Diagnostic Note
 Ifthevalueis -
50°C (-58°F):
. +B short in
CONVERTER Undisturbedfor 1 1 oo oo circuit
Boost converter tempera- day at 25°C (77°F): .
TEMP * If the value is
(Converter Tem- X X X X ture/ 25°C (17°F) 205°C
Min.: -50°C, Max.: 205°C | « Streetdriving: 25 to oy,
perature) 60°C (77 to 140°F) (401°F):
Open or GND
short in sen-
sor circuit
CRANK POSI- Crankshaft position/
TION X Min.: -90 deg, Max.: 90 — —
(Crank Position) deg
SMRG Operating condition of
(System Main Re- X system main relay SMRG/| READY ON: ON —
lay Status-SMRG) ON or OFF
SMRB Operating condition of
(System Main Re- X system main relay SMRB/| READY ON: ON —
lay Status-SMRB) ON or OFF
SMRP Operating condition of
(System Main Re- X system precharge relay | peapy oN: OFF —
lay Status-SMRP) SMRP/
y ON or OFF
MG2 TRQ EXC After full-load acceler-
VAL ('\:’l'ﬁltg; %Eg {Orque eXe- | ation with READY
[Motor (MG2) X L . light ON and engine —
Min.: -512 N-m, Max.: 508 o
Torque Execute N-m stopped: Within +
Value] 20% of MG2 TORQ
MG1 TRQ EXC After full-load acceler-
VAL Sfenci?éfv(xﬁ) torque | ation with READY
[Generator (MG1) X o . light ON and engine —
Min.: -512 N-m, Max.: 508 -
Torque Execute N-m stopped: Within =
Value] 20% of MG1 TORQ
SHORT WAVE Short circuit wave highest | Left for 2 minutes in
value READY-on state, and
HIGH i
S (Waveform voltage inleak | boost converter and
(Short Circuit X ; L . —
. detection circuit in battery | inverter voltages are
Wave Highest : .
Value) smart unit)/ equal:
Min.: 0 V, Max.: 5V 4V or more
MG1 CTRL
MODE
[Generator (MG1) X MG1 control mode — —
Control Mode]
:\:/IsEl QC[AGR;ELF:& MGL1 carrier frequency/
. X 10 kHz/ 5 kHz/ 2.5 kHz/ — —
tor (MG1) Carrier
1.25 kHz
Frequency]
MG2 CTRL
MODE
[Motor (MG2) X MG2 control mode — —
Control Mode]
MG2 CARRIR
FREQ MG2 carrier frequency/
[Motor (MG2) X 10 kHz/ 5 kHz/ 2.5 kHz/ — —

Carrier Frequen-
cyl

1.25 kHz
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Measurement Item/

Monitored item | VHCL HV MG BAT | DCDC Range Normal Condition Diagnostic Note
The boost converter
BOOST RATIO . . and the
(Converter Boost- X Boosting ratio/ inverter voltages are
in.: 09 : 0, -
ing Ratio) Min.: 0%, Max.: 100% equal:
0 to 10%
A/C CONSMPT
PWR X X X X A/C consumption power/ . o
(A/C Consump- Min.: 0 kW, Max.: 5 kW
tion Power)
MG1 GATE STA- .
TUS X X MG1 gate status/ aStr:)l:ttlng down gener- .
[Generator (MG1) ON or OFF inverter: ON
Gate Status] '
MG2 GATE STA-
TUS X X MG2 gate status/ Shutting down motor -
[Motor (MG2) ON or OFF inverter: ON
Gate Status]
CNV GATE STA- Boost converter gate sta-
TUS X X tus/ 9 Shutting down boost .
(Boost Converter ON or OFF converter: ON
Gate Status)
A/C GATE STA- While compressor in-
TUS X X AJC gate status/ verter is beFi)n .
(Air Conditioner ON or OFF shutoff- ON 9
Gate Status) ’
CNV CARIER . .
FREQ Converter signal carrier
(Converter Carri- X frequency/ 5kHz/ 10kHz —
5kHz/ 10kHz
er Frequency)
SUB BATTERY Auxiliary battery voltage
VOLT X X (Batt)/ ¢ Y g Equivalent to battery .
[Sub Battery Volt- Min.: 0 V, Max.: 19.92 V voltage
age (Batt)]
BATTERY VOLT Auxiliary battery voltage . :
[Battery voltage X X X X (vB)/ tic:w\\//gllteanteto sub bat —
(VB)] Min.: 0 V, Max.: 19.92 V/ yvoltag
ACCEL SEN- . Accelerator pedal de-
SOR M Accelerator pedal position ressed: Changes
(Accelerator Ped- X sensor main/ \r/)vith accélerato? edal —
al Position Sensor Min.: 0%, Max.: 100% P
Main) pressure
ACCEL SEN- . Accelerator pedal de-
SOR S Accelerator pedal position ressed: Changes
(Accelerator Ped- X sensor sub/ \F/)vith accélerato? edal —
al Position Sensor Min.: 0%, Max.: 100% P
Sub) pressure
ENG SPEED Engine speed based on
(NEI) X NEI signal/ Idling: 950 to 1,050 .
ngine Spee in.: 0 rpm, Max.: rpm
Engine Speed Min.: 0 M
(NEN] 16,383.75 rpm
ENG TDC SIG Engine speed based on
(Gl) X Gl signal/ Idling: 950 to 1,050 .
ngine Spee in.: 0 rpm, Max.: rpm
Engine Speed Min.: 0 rpm, M p
(GN] 16,383.75 rpm
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Monitored item | VHCL| HV | MG | BAT | DCDC Meas”g:ggt Item/ Normal Condition | Diagnostic Note
If the value is
over 4.6V: +B
short in circuit

DCDC MNT/STP H;g:r"g'gs_'s
REQ DC/DC converter monitor/ | o p iy oN: 2,788V - | GND short in cir-
(DC/DC Convert- X stop request signal/ 46V cuit
er Monitor/Stop Min.: OV, Max.: 4.98V ' .
Request Signal) If the value is
q 9 between 1.0V to
2.788V:
DC/DC convert-
er malfunction
If the value is al-
VOLT DC/DC converter output IGN ON: Under 1V cuit
(DC/DC Convert- X voltage change signal/ and over 1V repeat- If the value is al-
er Output Volt- Min.: OV, Max.: 4.98V edly )
age) ways over 1V:

9 +B short in cir-
cuit

A/B CRASH SIG- Albag communication sia- 0: Circuit abnor-
NAL « ol g 9" IGN ON: After 7 sec- | mality (+B short
(Air Bag Commu- o . ond: 1 or GND short or

o . Min.: 0, Max.: 32

nication Signal) abnormal pulse)

NDB WARN SIG-

NAL NDB warning lamp signal/| IGN ON or READY .

(NDB Warning ON or OFF ON: OFF

Lamp Signal)

WARN/L Engine oil pressure warn- ine runn?n

(Engine Oil Pres- ing light signal ENG RUN: OFF 9 9,
; check engine oil

sure Warning ON or OFF

. . level and pres-

Light Signal)
sure.
READY LMP
SIGNAL Ready signal/ .
(Ready Lamp Sig- ON or OFF READY ON: ON T
nal)
START SW SIG-
NAL Start switch signal/ . .
(Start Switch Sig- ON or OFF Start switch ON: ON o
nal)
I(?’;]II,“S:: g\l/v?t’;lhAL Ignition switch signal/ Ignition switch ON: .
9 ON or OFF ON
Signal)
IGCTRLY OPRT
SIG IGCT relay port monitor/ | While ignition switch .
(IGCT Relay Op- ON or OFF is ON: ON
eration Signal)
BATT FAN RE-
LAY Battery cooling fan relay
(HV Battery Cool- X drive signal port/ IGN ON: ON —
ing Fan Relay Op- ON or OFF
eration Signal)
SMRP MNTR
(System Main Re- Precharge relay monitor/
lay-SMRP Opera- X ge relay READY ON: OFF —
- . ON or OFF
tion Signal
Monitor)
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ON BOARD DIAGNOSTIC (OBD) SYSTEM

Measurement Item/

Monitored item | VHCL HV MG BAT | DCDC Range Normal Condition Diagnostic Note
SMRB MNTR
(System Main Re- High voltage power on re-
lay-SMRB Opera- X lay signal monitor(+)/ READY ON: ON —
tion Signal ON or OFF
Monitor)
SMRG MNTR
(System Main Re- High voltage power on re-
lay-SMRG Opera- X lay signal monitor(-)/ READY ON: ON —
tion Signal ON or OFF
Monitor)
CHARGE WARN/
L Charge warning signal/ .
(Charge Warning ON or OFF READY ON: OFF -
Light Signal)
HV BATT WARN/
L Main battery low voltage
(High-Voltage warning signal/ READY ON: OFF —
Battery Warning ON or OFF
Light Signal)
HV SYSTEM
WARNIL Caution lamp signal/
(Hybrid System Psig READY ON: OFF —
i i ON or OFF
Warning Light
Signal)
ENG OFF LAMP
SIG Engine off lamp signal/ . .
(EV Mode Indica- ON or OFF Engine OFF: ON -
tor Signal)
SET LAMP SIG-
NAL ASCD execute flag/ When the cruise con-
(Cruise Set ON or OFF trol main switch is —
Switch Indicator pushed: ON
Signal)
ASCD LAMP . .
SIGNAL Cruise lamp request sig- While t_he vehicle
. . speed is controlled by
(Cruise Main nal/ the cruise control sys- -
Switch Indicator ON or oFF ) Y
i tem: ON
Signal)
PNP SW SIGNAL X Shift P or N signal output/ | While the shiftis P or .
(Shift PNP Signal) ON or OFF N: ON
DOOR SW (DR)
SIG_ o ervers side door switch While the door is
(Driver's Side signal/ ooened: ON —
Door Switch Sig- ON or OFF P ’
nal)
(B;le EOSISZIQ) Ln X Brake operation signal/ Brake pedal de- .
. P ON or OFF pressed: ON
Signal)
ASCD CANSEL . .
SW « ,::fD brake switch sig- Brake pedal de- _
(ASCD Cancel ON or OFF pressed: ON
Switch Signal)
(BBR;QZ Esiv\ﬂ:]—CH X Stop lamp switch signal/ | Brake pedal de- .
- ON or OFF pressed: ON
Signal)
INTERLOCK SW Interlock switch signal/
(Interlock Switch X 9 IGN ON: OFF —
. ON or OFF
Signal)
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< FUNCTION DIAGNOSIS >

ON BOARD DIAGNOSTIC (OBD) SYSTEM

Monitored item | VHCL| HV | MG | BAT | DCDC Measulggggt Item/ Normal Condition | Diagnostic Note
(BBA;;I;:R\S(taSthf X Battery state of charge/ o .
y Min.: 0%, Max.: 127.5%
Charge)
IB BATTERY ;:;érk?nt value of battery
(Bilt‘tr;e”tp\gi'k“)e of X Min.: -327.68 A, Max.: - -
v 327.67 A
Vito V17 BATT Battery block voltage V01
BLOCK to V17/
04" J—
(Battery Block X Min.: -327.68 V, Max.: SOC 60%: 12 to 20 V
Voltage V01 to 32767V
V17) '
BATT INSIDE AIR Si?ttery cooling fan intake
Temperature Ino X temperature/ - -
a BaFt)te Pack) Min.: -327.68°C, Max.:
Y 327.67°C
VMF FAN VOLT 1 Battery blower motor Fan modg 1 with
7 READY light ON and
(VMF Fan Motor X monitoring voltage/ P position: 0.8 to 1.2 —
voltage 1) Min.: -25.6 V, Max.: 25.4V | o, P FOeto L
'(AALIJﬁ”?;TTB;g;T X Auxiliary battery voltage/ | Equivalentto auxiliary .
ry y Min.: -25.6 V, Max.: 25.4 V| battery voltage.
Voltage)
WIN Charge control wattage/
(Charge Control X Min.: -64 kW, Max.: 63.5 | -25 kW or more —
Value) kw
WOouT Discharge control watt-
(Discharge Con- X age/ 26 kW or less —
trol Value) Min.: 0 kW, Max.: 63.5 kW
Difference between maxi- | READY light ON, en-
DELTA SOC X mum and minimum val- gine stopped and no .
(Delta SOC) ues of SOC/ electrical load:
Min.: 0%, Max.: 100% 0 to 60%
SBLW RQST Battery blower motor stop .
[Cooling Fan Stop While blower motor
control request (standby .
Control Request X stop control is re- —
(Stand by Blow- blower)/ uested: ON
y ON or OFF q '
er)]
COOLING FAN 1 Battery blower motor ac- Stopped:_ 0
- - Low to high speed ac-
(Cooling Fan X tuation mode/ tuation: —
Mode 1) Min.: 0, Max.: 40 110 40
ECU CTRL
MODE X ECU control mode/ . .
(ECU Control Min.: 0, Max.: 4
Mode)
BATT TEMP 1 to Temperature of HV bat- Undisturbed for 1 day:
4 X tery 110 4/ Same as ambient air —
(Temperature of Min.: -327.68°C, Max.: temperature
Battery TB 1 to 4) 327.67°C P
NUM OF BATT The number of battery
(The Number of X blocks/ Always: 17 —
Battery Block) Min.: 0, Max.: 255
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< FUNCTION DIAGNOSIS >

ON BOARD DIAGNOSTIC (OBD) SYSTEM

Monitored item | VHCL| HV | MG | BAT | DCDC Measulrg:ggt Item/ Normal Condition | Diagnostic Note
BLOW TIME Accumulated time of bat-
(Accumulated .
Time of Battery X tery low/Battery low time — —
Low) Min.: 0, Max.: 65,535
(I?AC(::ICTJ;L'\IAafe d Accumulated time of DC
Time of DC Inhib- X inhibit/DC inhibit time — —
it Min.: 0, Max.: 65,535
BHI TIME Accumulated time of bat-
(Accumulated X tery too high/Battery too . .
Time of Battery high time
too High) Min.: 0, Max.: 65,535
HTMP TIME Accumulated time of hot
(Accumulated X temperature/Hot tempera- . .
Time of Hot Tem- ture time
perature) Min.: 0, Max.: 65,535
BAT BLOCK MIN Battery block minimum
\% X voltage/ SOC 50 to 60%: 12 V .
(Battery Block Min.: -327.68 V, Max.: or more
Minimum Voltage) 327.67V
MIN BAT BLOCK Battery block number with
. L One of numbers 1 to
(Minimum Bat- X minimum voltage/ 17 —
tery Block No) Min.: 1, Max.: 255
BAT BLOCK MAX Battery block maximum
\% X voltage/ SOC 55 to 60%: 18 V -
(Battery Block Min.: -327.68 V, Max.: or less
Minimum Voltage) 327.67V
MAX BAT BLOCK Battery block number with
. : One of numbers 1 to
(Maximum Bat- X maximum voltage/ 17 —
tery Block No.) Min.: 1, Max.: 255
R1 to R17 INTNL Internal resistance of
RESIST each battery block RO1 to .
(Internal Resis- X R17/ Always: 0.01t0 0.1 -
tance RO1 to R17) Min.: 0 Q, Max.: 0.255 Q
SOC GAUGE SOC gauge signal/ Same as state of o
SIGNAL Min.: 0%, Max.: 99% charge
WHEEL RND Wheel round direction sig- | * 0: Step
DIRCT :
(Wheel Round Di- nal/ » 1: Backward —
. . Min.: 0, Max.: 2 e 2: Forward
rection Signal)
* 2: No flow
EGY FLW [E TO E_nergy flow signal [En- » 3: Engine to wheel
W] gine to wheel]/ Low —
Min.: 0, Max.: 4 ¢ 4: Engine to wheel
High
EGY FLW [E TO E_nergy flow signal [En- . 2 No ﬂow
M] gine to motor]/ » 3: Engine to motor —
Min.: 0, Max.: 4 Low
¢ 0: Motor to battery
High
« 1: Motor to Battery
EGY FLW [M TO Energy flow signal [Motor pr
B] to battery]/ e 2: No flow —
Min.: 0, Max.: 4 « 3: Battery to motor
Low
 4: Battery to motor
High
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ON BOARD DIAGNOSTIC (OBD) SYSTEM

< FUNCTION DIAGNOSIS >

Monitored item | VHCL| HV | MG | BAT | DCDC Measulggggt Item/ Normal Condition | Diagnostic Note
» 0: Wheel to motor
High
» 1: Wheel to motor
EGY FLW [M TO Energy flow signal [Motor pr
W] to wheell/ * 2: No flow —
Min.: 0, Max.: 4 « 3: Motor to wheel
Low
* 4: Motor to wheel
High
ANALYSIS Analysis Data 1/ 0 or More o
DATA1 Min.: 0, Max.: 65535
ANALYSIS Analysis Data 2/ 0 or More .
DATA2 Min.: 0, Max.: 65535
ANALYSIS Analysis Data 3/ 0 or More .
DATA3 Min.: 0, Max.: 65535
ANALYSIS Analysis Data 4/ 0 or More .
DATA4 Min.: 0, Max.: 65535
ENG TRQ CRCT Engine torque correction
VAL .
(Engine Torque X value/ Always: 1.0to 1.5 —
gine forq Min.: 0, Max.: 1.992
Correction Value)
HISTORY DTC Number of DTCs which 40
(The Number of trips (warm-up cycles) — —
History DTC) have not completed for.
ALL DTC Number of all DTCs/
(The Number of Min.: 0. Max.: 127 — —
Current DTC) o -

Freeze Frame Data
NOTE:

» The hybrid vehicle control ECU records vehicle and driving condition information as freeze frame data the
moment a DTC is stored. It can be used for estimating or duplicating the vehicle conditions that were present

when the malfunction occurred.

« To confirm the details of the hybrid control system, check the INF code which is a detailed information for the

displayed DTC. INF code is displayed in freeze frame Data screen.
« 5 sets of the freeze frame data are can be recorded in the HVY ECU memory.
» The freeze frame data is displayed in Data Monitor mode.

CONSULT-III Display

Measurement Iltem/ Range (Display)

Suspected Vehicle Status When
Malfunction Occurs

INFORMATION 1 to 5
(INFORMATION 1 to 5)

Information data application/
NONE or AVAILABLE

INFO 1 to 5 DETAIL
(Detail information 1 to 5)

Information code

INT/A TEMP SEN
(Intake air temperature)

Intake air temperature/
Min.: -40°C, Max.: 140°C

Hot or cold weather

ENG RUN TIME
(Engine run time)

Elapsed time after engine start/
Min.: 0 sec., Max.: 65,535 sec.

Elapsed time after engine start

DTC CLEAR WARM
(DTC Clear Warm Up Times)

The number of times engine is warmed up
after clearing DTCs/
Min.: 0, Max.: 255

Frequency of malfunction recurrence after
clearing DTCs

DTC CLEAR RUN
(DTC Clear Run Distance)

Drive distance after clearing DTCs/
Min.: 0 km, Max.: 65,535 km

Frequency of malfunction recurrence after
clearing DTCs

ACCEL SENSOR 1
(Accelerator pedal position 1)

Accelerator pedal position sensor No. 1/
Min.: 0%, Max.: 100%

Idling, accelerating, or decelerating
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ON BOARD DIAGNOSTIC (OBD) SYSTEM

< FUNCTION DIAGNOSIS >

CONSULT-III Display

Measurement Iltem/ Range (Display)

Suspected Vehicle Status When
Malfunction Occurs

ACCEL SENSOR 2
(Accelerator pedal position 2)

Accelerator pedal position sensor No. 2/
Min.: 0%, Max.: 100%

Idling, accelerating, or decelerating

DTC CLEAR MIN
(DTC Clear Min)

Elapsed time after clearing DTCs/
Min.: 0 min, Max.: 65,535 min

Elapsed time after clearing DTCs

BATTERY SOC
(Battery State of Charge)

Battery state of charge/
Min.: 0%, Max.: 100%

State of charge of HV battery

IB BATTERY
(Current value of Battery Pack)

Current value of battery pack/
Min.: -327.68 A, Max.: 327.67 A

HV battery charge/discharge status

* Amount of current during discharge is
displayed with positive values

« Amount of current during charge is
displayed with negative values

V1to V17 BATT BLOCK
(Battery Block Voltage V01 to V17)

Battery block voltage/
Min.: -327.68 V, Max.: 327.67 V

Each HV battery block voltage variance

BATT INSIDE AIR
(Inhalation-of-air temperature into a
battery pack)

Battery cooling fan intake air temperature/
Min.: -327.68°C, Max.: 327.67°C

VMF FAN VOLT1
(VMF fan motor voltagel)

VMF fan voltage/
Min.: -25.6 V, Max.: 25.4 V

Cooling fan operation condition

AUX BATT VOLT
(Auxiliary battery voltage)

Auxiliary battery voltage/
Min.: -25.6 V, Max.: 25.4 V

Auxiliary battery voltage

WIN Charge control power value/
(Charge control value) Min.: -64 kW, Max.: 63.5 kW Charge amount of HV battery
WOuT Discharge control power value/

(Discharge control value)

Min.: -64 kW, Max.: 63.5 kW

Discharge amount of HV battery

Difference between maximum and minimum

(I?DEeII;ASSOOC(i value of SOC/ SOC variance
Min.: 0%, Max.: 100%
SBLW RQST
[Cooling fan stop control request (Stand by | Standby blower request —
Blower)]

COOLING FAN 1
(COOLING FAN MODE1)

Cooling fan mode/
Min.: 0, Max.: 40

HV battery cooling fan activation condition

« Stopped: 0

¢ Low speed drive - high speed drive:
1-40

ECU CTRL MODE
(ECU control mode)

ECU control mode/
Min.: 1, Max.: 5

HV battery control status

BATT TEMP 1to 4
(Temperature of battery TB 1 to 4)

Battery temperature/
Min.: -327.68°C, Max.: 327.67°C

HV battery temperature

Information Data
NOTE:

¢ Similar to freeze frame data, the hybrid vehicle control ECU also records the various vehicle and driving con-
dition information as the information data at the moment a DTC is stored.

CONSULT-III Display

Measurement Item/ Range (Display)

Suspected Vehicle Status When
Malfunction Occurs

MG1 REVOLUTION
[Generator (MG1) Revolution]

Generator revolution/
Min.: -16,384 rpm, Max.: 16,256 rpm

Generator speed
« Forward rotation appears as “+”
« Backward rotation appears as “-’

MG2 REVOLUTION
[Motor (MG2) Revolution]

Motor revolution/
Min.: -16,384 rpm, Max.: 16,256 rpm

Motor speed (proportionate to vehicle
speed)

« Forward rotation appears as “+”

¢ Backward rotation appears as “-"
Moving direction of vehicle

« Forward rotation appears as “+”

« Backward rotation appears as “-"
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< FUNCTION DIAGNOSIS >

CONSULT-III Display

Measurement Item/ Range (Display)

Suspected Vehicle Status When
Malfunction Occurs

MG1 TORQUE
[Generator (MG1) Torque]

Generator torque/
Min.: -512 N-m, Max.: 508 N-m

When generator rotation in “+” direction:

» Torque appears as “+” while generator
discharges

e Torque appears as “—" while generator
charges

When generator rotation in “-" direction:

e Torque appears as “—" while generator
discharges

« Torque appears as “+” while generator
charges

MG2 TORQUE
[Motor (MG2) Torque]

Motor torque/
Min.: -512 N-m, Max.: 508 N-m

When motor rotation in “+” direction:

¢ Torque appears as “+” while motor
discharges

« Torque appears as “~" while motor charg-
es

When motor rotation in “-" direction:

« Torque appears as “—" while motor
discharges

e Torque appears as “+” while motor
charges

POWER REQUEST
(Request Power)

Request engine power/
Min.: 0 W, Max.: 255 W

Engine power output requested to ECM

ENGINE SPEED
(Engine Speed)

Engine speed/
Min.: 0 rpm, Max.: 16,320 rpm

Engine speed

MCYL CTRL POWER
(Master Cylinder Control Torque)

Master cylinder control torque/
Min.: -512 N-m, Max.: 508 N-m

Brake force requested by driver

soc
(SOC)

Battery state of charge/
Min.: 0%, Max.: 100%

State of charge of HV battery

WOUT CTRL POWER
(Wout Control Power)

Power value discharge control/
Min.: 0 W, Max.: 81,600 W

Discharge amount of HV battery

WIN CTRL POWER
(Win Control Power)

Power value charge control/
Min.: -40,800 W, Max.: 0 W

Charge amount of HV battery

DRIVE CONDITION ID
(Drive Condition ID)

Drive condition ID

» Engine stopped: 0

« Engine about to be stopped: 1

» Engine about to be started: 2

» Engine operated or operating: 3

Engine operating condition

MG1 INV TEMP Generator inverter temperature/ Generator inverter temperature
[Inverter Temperature (MG1)] Min.: -50°C, Max.: 205°C P
MG2 INV TEMP Generator inverter temperature/

[Inverter Temperature (MG2)]

Min.: -50°C, Max.: 205°C

Motor inverter temperature

MG1 MOTOR TEMP
[Generator (MG1) Temperature]

Generator inverter temperature/
Min.: -50°C, Max.: 205°C

Generator temperature

MG2 MOTOR TEMP
[Motor (MG2) Temperature]

Generator inverter temperature/
Min.: -50°C, Max.: 205°C

Motor temperature

PWR RESOURCE VB
(Power Resource VB)

HV battery voltage/
Min.: 0 V, Max.: 510 V

HV battery voltage

PWR RESOURCE IB
(Power Resource IB)

HV battery charge/discharge status/
Min.: -256 A, Max.: 254 A

HV battery charge and discharge current

* Amount of current during discharge is
indicated with positive values

« Amount of current during charge is
indicated with negative values

SHIFT POSITION
(Shift Sensor Shift Position)

Shift position (P, R, N, D or B position)/

P:0,R:1,N:2,D:3,B: 4

Shift position

ACCEL SENSOR M
(Accelerator Pedal Position Sensor Main)

Accelerator pedal position sensor main/

Min.: 0%, Max.: 100%

Idling, accelerating, or decelerating

Revision: May 2007

HBC-96

2007 Altima Hybrid



ON BOARD DIAGNOSTIC (OBD) SYSTEM

< FUNCTION DIAGNOSIS >

CONSULT-III Display

Measurement Item/ Range (Display)

Suspected Vehicle Status When
Malfunction Occurs

ENG STOP RQST
(Engine Stop Request)

Engine stop request/
ON or OFF

Engine stop request

ENG IDLING RQST
(Engine Idling Request)

Engine idling request/
ON or OFF

Idle stop request

ENG FUEL CUT
(Engine Fuel Cut)

Engine fuel cut request/
ON or OFF

Fuel cut request

HV BATT CHG RQST
(Main Battery Charging Request)

HV battery charging request/
ON or OFF

HV battery charging request

ENG WARM UP RQST
(Engine Warming up Request)

Engine warming up request/
ON or OFF

Engine warm-up request

BRAKE SWITCH
(Brake switch)

Stop lamp switch/
ON or OFF

Brake pedal depressed or released

ASCD CONTROL
(Cruise Control)

Cruise control active condition/
ON or OFF

Operation under cruise control ON or OFF

BATTERY VOLT
[Battery Voltage (VB)]

Auxiliary battery voltage/
Min.: 0V, Max.: 19.92 V

Auxiliary battery voltage

EXCLUSIVE INFO 1to 7
(Exclusive Information 1 to 7)

Exclusive information (in numerical data)

Exclusive information linked to Information

OCCURRENCE ORDER
(Occurrence Order)

Occurrence sequence of information

Occurrence sequence of information

DISPLAY INFO
(Display Information)

Display information

Display information

WIN CTRL POWER
(Win Control Power)

Power value charge control/
Min.: -40.96 kW, Max.: 40.64 kW

Charge amount of HV battery

WOUT CTRL POWER
(Wout Control Power)

Power value discharge control/
Min.: -40.96 kW, Max.: 40.64 kW

Discharge amount of HV battery

SUB BATTERY VOLT
[Sub Battery Voltage (Batt)]

Auxiliary battery voltage/
Min.: 0 V, Max.: 19.92 V

Auxiliary battery voltage

ENG TRQ CRCT VAL
(Engine Torque Correction Value)

Engine torque correction value/
Min.: 0, Max.: 19.92

Engine torque correction value

CONVERTER TEMP Boost converter temperature/ Boost converter temperature
(Converter Temperature) Min.: -50°C, Max.: 205°C P

VL High voltage before it is boosted/ . L
(VL-Voltage Before Boosting) Min.: 0 V, Max.: 510 V High voltage level before it is boosted
VH High voltage after it is boosted/ . o
(VH-Voltage After Boosting) Min.: 0 V, Max.: 765 V High voltage level after it is boosted
IGN ON TIME The time after ignition switch on (IG)/ ) L .

(The Time of Ignition ON) Min.: 0 min, Max.: 255 min Time elapsed with ignition switch on (1G)
MGL1 INV TEMP Generator inverter temperature/ Generator inverter temperature
[Inverter Temperature (MG1) After IGN ON] | Min.: -50°C, Max.: 205°C P

MG2 INV TEMP Motor inverter temperature/

[Inverter Temperature (MG2) After IGN ON]

Min.: -50°C, Max.: 205°C

Motor inverter temperature

MG2 MOTOR TEMP
[Motor (MG2) Temperature After IGN ON]

Motor temperature/
Min.: -50°C, Max.: 205°C

Motor temperature

VEC RESON JDGE1

Vehicle vibration by running in rough road/
ON or OFF

Vehicle vibration by running in rough road

VEC RESON JDGE2

Vehicle vibration by running in rough road/
ON or OFF

Vehicle vibration by running in rough road

DCDC CONVRT STOP
(DC/DC Converter Stop Condition)

DC/DC converter stop condition/
ON or OFF

DC/DC converter stop condition
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< FUNCTION DIAGNOSIS >

CONSULT-III Display

Measurement Iltem/ Range (Display)

Suspected Vehicle Status When
Malfunction Occurs

AMB/S CIRC OPEN
(Ambient Temperature Sensor Circuit
Open)

Ambient temperature sensor circuit open/
ON or OFF

Ambient temperature condition

AMB/S CIRC SHORT
(Ambient Temperature Sensor Circuit
Open)

Ambient temperature sensor circuit short/
ON or OFF

Ambient temperature condition

DCDC CONVRT MODE
(DC/DC Converter Control Mode)

DC/DC converter control mode/
Min.: 0, Max.: 7

DC/DC converter control mode

TAR BAT VOL (DC)
(DC/DC converter Target Voltage)

Target battery voltage/
Min.: OV, Max.: 19.92V

DC/DC converter target voltage

CONVRTR TEMP IG
(Boost Converter Temperature After IGN-
ON)

Boost converter temperature after ignition
switch on (IG)/
Min.: -50°C, Max.: 205°C

Boost converter temperature soon after
ignition switch on (IG)

SOC IG
(Status of Charge After IGN-ON)

Battery state of charge after ignition switch
on (IG)/
Min.: 0%, Max.: 100%

Battery state of charge soon after ignition
switch on (IG)

MG1 INV TEMP MAX
[Inverter Temperature (MG1) MAX]

Generator inverter maximum temperature/
Min.: -50°C, Max.: 205°C

Overheating state of Generator inverter

MG2 INV TEMP MAX
[Inverter Temperature (MG2) MAX]

Motor inverter maximum temperature/
Min.: -50°C, Max.: 205°C

Overheating state of Motor inverter

MG2 MTR TEMP MAX
[Motor (MG2) Temperature MAX]

Motor maximum temperature/
Min.: -50°C, Max.: 205°C

Overheating state of Motor

DCDC CONVERTER
(DC/DC Converter Feedback Condition)

DC/DC converter Feedback Condition/
Min.: 0, Max.: 3

DC/DC converter feedback condition

ENG COOLANT TEMP
(Engine Coolant Temperature)

Engine coolant temperature/
Min.: -50°C, Max.: 205°C

Engine coolant temperature

CONVRTR TEMP MAX
(Boost Converter Temperature MAX)

Boost converter maximum temperature/
Min.: -50°C, Max.: 205°C

Overheating state of boost converter

SOC MAX Maximum status of charge/ Over-charding of HV batter
(Status of Charge MAX) Min.: 0%, Max.: 100% ging y
SOC MIN Minimum status of charge/ .

(Status of Charge MIN) Min.: 0%, Max.: 100% Over-charging of HV battery
MG2 SPD-MAX Maximum vehicle speed/

[Motor (MG2) Speed (Max)]

Min.: -256 km/h, Max.: 254 km/h

Over-discharging of HV battery

A/C COSMPT PWR
(Air Con Consumption Power)

A/C consumption power/
Min.: 0 kW, Max.: 5 kW

A/C load

HV COOLANT TEMP
(Inverter Coolant Temperature)

Inverter coolant temperature/
Min.: -40°C, Max.: 140°C

Inverter coolant temperature

Operation History Data
NOTE:

« The hybrid vehicle control ECU records inappropriate operations performed by the driver and the number of
abnormal conditions that have been input to the ECU as operation history data.

» The operation history data is displayed in Data Monitor mode.

- LATEST OPERATION [L/O]: Among the past occurrences, the number of special operations or controls that
have been effected during the most recent 1 trip detection.

- LATEST TRIP [L/T]: The number of trips after the occurrence of LATEST OPERATION.

- BEFORE LATEST OPERATION [B/O]: The number of occurrences during the trip previous to the LATEST

OPERATION.

- BEFORE LATEST TRIP [B/T]: The number of trips after the occurrence of BEFORE LATEST OPERATION.
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ON BOARD DIAGNOSTIC (OBD) SYSTEM
< FUNCTION DIAGNOSIS >

CONSULT-IIl Display Operation Count Condition
SFT BEF RDY[L/O]
SFT BEF RDY[L/T]
SFT BEF RDY[B/O]
SFT BEF RDY[B/T]
N RNG CTRL1[L/O]
N RNG CTRL1[L/T]
N RNG CTRL1[B/O]
N RNG CTRL1[B/T]
N RNG CTRL2[L/O]
N RNG CTRL2[L/T]
N RNG CTRL2[B/O]
N RNG CTRL2[B/T]
SIACC IN N[L/O]
SIACC IN N[L/T]
SIACC IN N[B/O]
SIACC IN N[B/T]
AUX BATT LO[L/O]
AUX BATT LO[L/T]
AUX BATT LO[B/O]
AUX BATT LO[B/T]
HV INTERMIT[L/O]

Shift gear before READY Shift lever moved with READY light blinking

N range control in half shift Shift position cannot be determined

N range control by busy shift N position control effected due to frequent shifting operation

Step accelerator in N range Accelerator pedal depressed in N position

Aucxiliary Battery Low Auxiliary battery voltage below 9.5 V

HV INTERMIT[L/T] ircui i i i-
HV ECU Intermittent incident Instantaneous open circuit at IGN SW terminal of hybrid vehi

HV INTERMIT[B/O] cle control ECU
HV INTERMIT[B/T]
MG2 TEMP HI[L/O]
MG2 TEMP HI[L/T]
MG2 TEMP HI[B/O]
MG2 TEMP HI[B/T]
MG1 TEMP HI[L/O]
MG1 TEMP HI[L/T]
MG1 TEMP HI[B/O]
MG1 TEMP HI[B/T]
MG2 INV HI[L/O]
MG2 INV HI[L/T]
MG2 INV HI[B/O]
MG2 INV HI[B/T]
MG1 INV HI[L/O]
MG1 INV HI[L/T]
MG1 INV HI[B/O]
MG1 INV HI[B/T]
HV BATT LOW[L/O]
HV BATT LOW[L/T]
HV BATT LOW[B/O]
HV BATT LOW[B/T]

Motor (MG2) temperature high Motor (MG2) temperature rose above 162°C (334°F)

Generator (MG1) temperature high Generator (MG1) temperature rose above 162°C (334°F)

Inverter temperature (MG2) high Motor inverter temperature rose above 127°C (248°F)

Inverter temperature (MG1) high Generator inverter temperature rose above 127°C (248°F)

Main Battery low voltage Battery state of charge dropped below 30%
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ON BOARD DIAGNOSTIC (OBD) SYSTEM
< FUNCTION DIAGNOSIS >

CONSULT-III Display

Operation

Count Condition

RESIST O/H[L/O]

RESIST O/H[L/T]

RESIST O/H[B/O]

RESIST O/H[B/T]

Resister over heat

System main resistor overheated

COOLANT HT[L/O]

COOLANT HT[L/T]

COOLANT HT[B/O]

COOLANT HT[B/T]

Coolant heating

Inverter coolant forecast temperature rose above 65°C
(149°F)

CONVERTER HI[L/O]

CONVERTER HIL/T]

CONVERTER HI[B/O]

CONVERTER H[B/T]

Converter heating

Boost converter temperature rose above 120°C (248°F)

BKWRD SHIFT[L/O]

BKWRD SHIFTL/T]

BKWRD SHIFT[B/O]

BKWRD SHIFT[B/T]

Shift backward direction

Shifted to R while moving forward or shifted to D or B while
moving in reverse

PREVENT STY[L/O]

PREVENT STY[L/T]

PREVENT STY[B/O]

PREVENT STY[B/T]

Prevention control of staying

Engine speed stays in resonance frequency band

ACCEL & BRK][L/O]

ACCEL & BRKIL/T]

ACCEL & BRK[B/O]

ACCEL & BRK[B/T]

Accelerator and brake depressing

Both accelerator and brake pedals depressed

ACTIVE TEST MODE

Test Item
NOTE:

» Using the CONSULT-III to perform active tests allows relays, actuators and other items to be operated with-
out removing any parts. This non intrusive functional inspection can be very useful because intermittent
operation may be discovered before parts or wiring is disturbed. Performing active tests early in trouble-
shooting is one way to save diagnostic time. Data monitor information can be displayed while performing

active tests.

TEST ITEM TEST PART CONTROL RANGE TEST DETAILS TEST CONDITION
* Runs the engine continu-
ously with the shift lever in
» To check engine running . tF?eeIePagg:I:Irc:(]:tion control Ignition switch ON, HV
INSPECTION MODE 1 operation L system normal, not in
. . that is initiated when the ro- .
(Inspection mode-2WD | + To release traction con- | ON or OFF : . maintenance mode, and
) : ) . tational difference between )
inspection) trol while using a speed- .| other active tests not be-
the front and rear wheels is | .
ometer tester . . . ing done
excessive with the shift le-
ver in any position other
than P
s tatedwhen the rotaonal | 19711oN SWICh ON, HV
INSPECTION MODE 2 | To release traction control ; system normal, not in
. . : difference between the front .
(Inspection mode-2WD | while using a speedometer | ON or OFF ) . maintenance mode, and
. and rear wheels is excessive .
chassis-dynamo) tester . . . . | other active tests not be-
with the shift lever in any posi- ina done
tion other than P 9
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ON BOARD DIAGNOSTIC (OBD) SYSTEM
< FUNCTION DIAGNOSIS >

TEST ITEM

TEST PART

CONTROL RANGE

TEST DETAILS

TEST CONDITION

COMPRESSION TEST

To crank the engine contin-

Allows the engine to continue

« Ignition switch ON, HV
system normal, not in
maintenance mode,
and other active tests
not being done

(Compression Test) uously in ordgr to measure | ON or OFF cranking b_y activating the « This test is available
the compression MG1 continuously .
when keeping to push
ignition switch with
brake pedal de-
pressed.
Ignition switch ON, in-
INV.WATER PUMP To activate the inverter wa- Activates the inverter water vertgr sys_tem normal,
(Activate the Water ter pump continuousl ON or OFF UMD continuousl not in maintenance
Pump) pump y pump y mode, and other active
tests not being done
COOLING FAN SPD To check operation of the Stops the cooling fan or
(Driving the battery cooling fan and if there is Oto6 changes air volume mode (1 —
cooling fan) sufficient air flow to 6)
* Ignition switch ON, not
in maintenance mode
DC/DC CONVERTER To check operation of the ON or OFF Change the voltage that is e Turnignition switch to

DC/DC converter

supplied to auxiliary battery

READY position
« Keep the shift lever
“P” position

Diagnosis Tool Function

DESCRIPTION

Generic Scan Tool (OBDII scan tool) complying with SAE J1978 has

8 different functions explained below.
ISO9141 is used as the protocol.

The name GST or Generic Scan Tool is used in this service manual.

INFOID:0000000001504173

Generic Scan Tool (GST):

SEF139P

FUNCTION
Diagnostic Service Function
Service $01 | READINESS TESTS ThIS diagnostic service gains access to current emission-related qlata valu_es, including analog
inputs and outputs, digital inputs and outputs, and system status information.
. This diagnostic service gains access to emission-related data value which were stored by ECM
Service $02 | (FREEZE DATA) during the freeze frame. For details, refer to HBC-600, "DTC Index".
. This diagnostic service gains access to emission-related power train trouble codes which were
Service $03 | DTCs stored by the hybrid vehicle control ECU.
This diagnostic service can clear all emission-related diagnostic information. This includes:
¢ Clear number of diagnostic trouble codes (Service $01)
« Clear diagnostic trouble codes (Service $03)
Service $04 | CLEAR DIAG INFO ¢ Clear trouble code for freeze frame data (Service $01)
¢ Clear freeze frame data (Service $02)
* Reset status of system monitoring test (Service $01)
¢ Clear on board monitoring test results (Service $07)
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ON BOARD DIAGNOSTIC (OBD) SYSTEM
FUNCTION DIAGNQOSIS >

Diagnostic Service Function

This diagnostic service enables the off board test drive to obtain test results for emission-relat-
Service $07 | (ON BOARD TESTS) | ed powertrain components/systems that are continuously monitored during normal driving con-
ditions.

This diagnostic service enables the off-board test device to request specific vehicle information

Service $09 | (CALIBRATION ID) | | 1 o< Calibration Verification Number (CNV) and Calibration IDs.

INSPECTION PROCEDURE

1.
2.

Turn ignition switch OFF.

Connect “GST" to data link connector, which is located under LH dash panel near the hood opener han-
dle.

Turn ignition switch ON.

Enter the program according to instruction on the screen or in
the operation manual.

. . L .

(*: Regarding GST screens in this section, sample screens are VTX GENERIC OBD Il

shown.) PROGRAM CARD

Press [ENTER]

Sample screen* SEF398S

Perform each diagnostic mode according to each service proce-
dure. OBD Il FUNCTIONS

For further information, see the GST Operation Manual of FO: DATA LIST

F1: FREEZE DATA
the tool maker. F2: DTCs

F3: SNAPSHOT
F4: CLEAR DIAG INFO
F5: O2 TEST RESULTS
F7: ON BOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen* SEF416S
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INSPECTION MODE
< FUNCTION DIAGNOSIS >

INSPECTION MODE
MODE 1

MODE 1 : Diagnosis Description

DESCRIPTION

This vehicle will perform the engine idling stop when the engine is warmed up and SOC is in good condition. If
engine running with vehicle stopped is necessary for service, the vehicle should be set in the inspection mode. alsl®
And if the vehicle is necessary to be set on a chassis-dynamometer, also the vehicle should be set in the
inspection mode.

2 types of inspection mode are available.

Type Condition

« Engine runs continuously with the shift lever in P range.
« The traction control, that is initiated when the rotational difference between the front and
rear wheels is excessive with the shift lever in any position other than P, is released.

Mode 1
(Inspection mode - 2WD inspection)

Mode 2 « The traction control, that is initiated when the rotational difference between the front and
(Inspection mode - 2WD chassis-dynamo) rear wheels is excessive with the shift lever in any position other than P, is released.

ACTIVATING PROCEDURE

CAUTION:

Driving the vehicle without deactivating the inspection mode may damage the hybrid transaxle.

NOTE:

e The idling speed in inspection mode is approximately 1,000 rpm. The engine speed increases to
1,500 rpm if the accelerator pedal is depressed by less than 60% with P range. If the accelerator
pedal is depressed by more than 60%, the engine speed increases to 2,500 rpm.

« If a DTC is set during the inspection mode, the hybrid system warning light will stop blinking and
illuminate continuously.

« When the hybrid system warning light illuminates during the inspection mode, deactivate the
inspection mode and check DTC.

Q @ With CONSULT-III

Turn ignition switch OFF and wait at least 10 seconds.

Shift the selector lever to P position.

Turn ignition switch ON.

Select “INSPECTION MODE 1” in “ACTIVE TEST” mode with CONSULT-III.
Check that hybrid system warning light is blinking in the combination meter.
Turn ignition switch ON (READY), then the engine will start.

Without CONSULT-III
Turn ignition switch OFF and wait at least 10 seconds.
Shift the selector lever to P position.
Turn ignition switch ON and perform the following steps 5 to 9 within 60 seconds.
Repeat the following procedure 2 times.
Fully depress the accelerator pedal.
Fully release the accelerator pedal.
Shift the selector lever to N position.
Repeat the following procedure 2 times.
Fully depress the accelerator pedal.
Fully release the accelerator pedal.
Shift the selector lever to P position.
Repeat the following procedure 2 times.
Fully depress the accelerator pedal.
Fully release the accelerator pedal.
Check that hybrid system warning light is blinking in the combination meter.
If not blinking, perform steps 1 to 9 again.
10. Turn ignition switch ON (READY), then the engine will start.

DEACTIVATING PROCEDURE
CAUTION:

©'rON rog! P RONER) Q0 WN RO
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INSPECTION MODE
< FUNCTION DIAGNOSIS >
Driving the vehicle without deactivating the inspection mode may damage the hybrid transaxle.

(@ With CONSULT-III
1. Touch “BACK” on the “CONSULT-III” screen to cancel the “ACTIVE TEST".
2. Turn ignition switch OFF. The HV main system turns off simultaneously.

® Without CONSULT-III
1. Turnignition switch OFF. The HV main system turns off simultaneously.

MODE 2

MODE 2 : Diagnosis Description INFOID:0000000001504175

DESCRIPTION

This vehicle will perform the engine idling stop when the engine is warmed up and SOC is in good condition. If
engine running with vehicle stopped is necessary for service, the vehicle should be set in the inspection mode.
And if the vehicle is necessary to be set on a chassis-dynamometer, also the vehicle should be set in the
inspection mode.

2 types of inspection mode are available.

Type Condition

« Engine runs continuously with the shift lever in P range.
» The traction control, that s initiated when the rotational difference between the front and
rear wheels is excessive with the shift lever in any position other than P, is released.

Mode 1
(Inspection mode - 2WD inspection)

Mode 2 » The traction control, that is initiated when the rotational difference between the front and
(Inspection mode - 2WD chassis-dynamo) rear wheels is excessive with the shift lever in any position other than P, is released.

ACTIVATING PROCEDURE

CAUTION:

Driving the vehicle without deactivating the inspection mode may damage the hybrid transaxle.

NOTE:

» The idling speed in inspection mode is approximately 1,000 rom. The engine speed increases to
1,500 rpm if the accelerator pedal is depressed by less than 60% with P range. If the accelerator
pedal is depressed by more than 60%, the engine speed increases to 2,500 rpom with P range.

« If a DTC is set during the inspection mode, the high voltage battery warning light will stop blinking
and illuminate continuously.

« When the high voltage battery warning light illuminates during the inspection mode, deactivate the
inspection mode and check DTC.

(B with CONSULT-III

Turn ignition switch OFF and wait at least 10 seconds.

Shift the selector lever to P position.

Turn ignition switch ON.

Select “INSPECTION MODE 2" in “ACTIVE TEST” mode with CONSULT-III.
Check that high voltage battery warning light is blinking in the combination meter.
Turn ignition switch ON (READY).

@ Without CONSULT-III

Turn ignition switch OFF and wait at least 10 seconds.
Shift the selector lever to P position.

Turn ignition switch ON and perform the following steps 5 to 9 within 60 seconds.
Repeat the following procedure 3 times.

Fully depress the accelerator pedal.

Fully release the accelerator pedal.

Shift the selector lever to N position.

Repeat the following procedure 3 times.

Fully depress the accelerator pedal.

Fully release the accelerator pedal.

Shift the selector lever to P position.

Repeat the following procedure 3 times.

Fully depress the accelerator pedal.

Fully release the accelerator pedal.

oot RRNRE OUTAWNE

lg).\ll
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INSPECTION MODE
< FUNCTION DIAGNOSIS >
9. Check that high voltage battery warning light is blinking in the combination meter.

If not blinking, perform steps 1 to 9 again.
10. Turn ignition switch ON (READY).

DEACTIVATING PROCEDURE
CAUTION:
Driving the vehicle without deactivating the inspection mode may damage the hybrid transaxle.

With CONSULT-III

1. Touch “BACK” on the “CONSULT-III"” screen to cancel the “ACTIVE TEST".
2. Turn ignition switch OFF. The HV main system turns off simultaneously.

® Without CONSULT-III
1. Turnignition switch OFF. The HV main system turns off simultaneously.
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P0335-524
< COMPONENT DIAGNQOSIS >

COMPONENT DIAGNOSIS
P0335-524

DeSC” pt|0n INFOID:0000000001504176

The ECM has an on board diagnosis for the crankshaft position sensor (POS) circuit. If the ECM detects a
malfunction for crankshaft position sensor (POS) circuit, the ECM sends a diagnosis results signal to the
hybrid vehicle control ECU.

DTC Logic INFOID:0000000001504177

DTC DETECTION LOGIC

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause

» Harness or connectors

The hybrid vehicle control ECU received [Crankshaft position sensor (POS)
a diagnosis results signal for crankshaft circuit is open or shorted.]
position sensor circuit from the ECM. » Crankshaft position sensor (POS)
» Hybrid vehicle control ECU

Crankshaft position sensor

P0335 524 “A” Circuit

DTC CONFIRMATION PROCEDURE
1.prECONDITIONING

If DTC confirmation procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10.5V with igni-
tion switch ON.

>>GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Turnignition switch ON (READY).

2. Shift the selector lever to P position.

3. Depress the accelerator pedal to start engine and keep the engine running for at least 5 seconds.
4. Check DTC.

Is DTC detected?

YES >> Goto HBC-106, "Diagnosis Procedure".
NO >> INSPECTION END

Diagnosis Procedure

1.cHECK DTC FOR ECM

1. Turn ignition switch ON.

2. Check DTC for “ENGINE".

Is DTC P0335 detected?
YES >> Go to diagnosis procedure relevant to DTC P0335. (See EC-250, "Diagnosis Procedure").
NO >> GO TO 2.

2.REPLACE HYBRID VEHICLE CONTROL ECU

1. Replace the hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
2. Goto HBC-12, "ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Special Repair Require-
ment".

>> INSPECTION END
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P0338-885
< COMPONENT DIAGNQOSIS >

P0338-885

DeSC” pt|0n INFOID:0000000001504179

The hybrid vehicle control ECU receives three engine speed signals such as NEI signal, Gl signal and ENE
signal from the ECM. ENE signal is computed from crankshaft position sensor (POS) signal, Gl signal and NEI
signal are from both sensor signals. ENE signal is sent through CAN communication line.

The hybrid vehicle control ECU compares NEI signal and Gl signal with ENE signal. If NEI signal or Gl signal
is extremely low, the hybrid vehicle control ECU detects a malfunction. HBC

DTC Log I C INFOID:0000000001504180

DTC DETECTION LOGIC

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause
P0338 885 Crankshaft position sensor NEI signal is not sent to the hybrid vehicle | « Harness or connector
“A” Circuit high control ECU while the engine is running. | « Hybrid vehicle control ECU

DTC CONFIRMATION PROCEDURE
1.PRECONDITIONING

If DTC confirmation procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10.5V with igni-
tion switch ON.

>>GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Turnignition switch ON (READY).
2. Shift the selector lever to P position.
3. Depress the accelerator pedal to start engine and keep the engine running for at least 5 seconds.
4. Check DTC.
Is DTC detected?
YES >> Goto HBC-107, "Diagnosis Procedure”.
NO >> INSPECTION END

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.
2.CHECK HARNESS BETWEEN HYBRID VEHICLE CONTROL ECU AND ECM

1. Turnignition switch OFF.

2. Disconnect hybrid vehicle control ECU harness connector E66.

3. Disconnect ECM harness connector E10.

4. Measure the resistance according to the value(s) in the table below.

Revision: May 2007 HBC-107 2007 Altima Hybrid



< COMPONENT DIAGNQOSIS >

P0338-885

Check for open
Hybrid vehicle control ECU ECM )
- - Resistance
Connector Terminal Connector Terminal
E66 101 (NEI) 99 (NEO) Below 1Q
Check for short
Hybrid vehicle control ECU
Ground Resistance
Connector Terminal
E66 101 (NEI) Ground 10kQ or higher
ECM
- Ground Resistance
Connector Terminal
E10 99 (NEO) Ground 10kQ or higher
OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

3 .DETECT MALFUNCTIONING PART

Check the following.
» Joint connector-EO1

» Harness continuity between hybrid vehicle control ECU and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.
4 .CHECK INTERMITTENT INCIDENT

Refer to Gl-42, "Intermittent Incident".

Is the inspection result normal?

YES >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").

NO >> Repair or replace harness or connectors.
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< COMPONENT DIAGNQOSIS >

P0340-525

DeSC” pt|0n INFOID:0000000001504182

The ECM has an on board diagnosis for the camshaft position sensor (PHASE) circuit. If the ECM detects a
malfunction for camshaft position sensor (PHASE) circuit, the ECM sends a diagnosis results signal to the
hybrid vehicle control ECU.

DTC Logic INFOID:0000000001504183

DTC DETECTION LOGIC

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause

* Harness or connectors

The hybrid vehicle control ECU received [Camshaft position sensor (PHASE)
a diagnosis results signal for camshatft circuit is open or shorted.]

position sensor circuit from the ECM. ¢ Camshaft position sensor (PHASE)
« Hybrid vehicle control ECU

Camshatft position sensor “A”

P0340 525 Circuit

DTC CONFIRMATION PROCEDURE
1.PRECONDITIONING

If DTC confirmation procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10.5V with igni-
tion switch ON.

>>GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Turnignition switch ON (READY).

2. Shift the selector lever to P position.

3. Depress the accelerator pedal to start engine and keep the engine running for at least 5 seconds.
4. Check DTC.

Is DTC detected?

YES >> Go to HBC-109, "Diagnosis Procedure".
NO >> INSPECTION END

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After remaoving the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC FOR ECM

1. Turnignition switch ON.

2. Check DTC for “ENGINE".

Is DTC P0340 detected?
YES >> Go to diagnosis procedure relevant to DTC P0340. (See EC-254, "Diagnosis Procedure”).
NO >> GO TO 3.
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< COMPONENT DIAGNQOSIS >

3.REPLACE HYBRID VEHICLE CONTROL ECU

1. Replace the hybrid vehicle control ECU (See HBC-625, "Removal and Installation").

2. GotoHBC-12, "ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Special Repair Require-
ment".

>> INSPECTION END

Revision: May 2007 HBC-110 2007 Altima Hybrid



P0343-747
< COMPONENT DIAGNQOSIS >

P0343-747

DeSC” pt|0n INFOID:0000000001504185

The crankshaft position sensor sends the engine speed signal (NE) to the engine CPU of the ECM. The hybrid
vehicle control ECU compares the input engine speed signals (NE) in the engine CPU and HV CPU. If DTC
P0340 is detected by ECM, this DTC will be output.

DTC Logic INFOID:0000000001504186

DTC DETECTION LOGIC

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause

. . . . . * Wire harness or connector
Camshatft position sensor “A” | Gl pulse signal is not input for 2 sec. or

P0343 747 S . L . » Hybrid vehicle control ECU
Circuit High Input more while the engine is running. .
« Inverter with converter assembly
Diagnosis Procedure INFOIDI0000000001504167

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC OUTPUT (ENGINE)

1. Turnignition switch ON.
2. Check DTC for “ENGINE".
Is DTC P0340 detected?

YES >> Go to diagnosis procedure for DTC P0340. (See EC-254, "Diagnosis Procedure").
NO >> GO TO 3.

3.CHECK ENGINE START

1. Check if the engine can start.
2. Check DTC for “ENGINE".

Result Proceed to
The engine cannot start. B
The engine can start and DTC P0340 is output within 10 seconds. B
The engine can start and DTC P0340 is not output. A
AorB
A >> GO TO 4.
B >> Go to diagnosis procedure for DTC P0340. (See EC-254, "Diagnosis Procedure").

4.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU CONNECTOR)

1. Check the connections of the hybrid vehicle control ECU connectors.
- Confirm that the lever is securely engaged.
- Confirm that the connector does not come out when its body is pulled.

The connectors are connected securely and there are no contact problems.
OK or NG
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P0343-747

OK
NG

>> GO TO 5.
>> Connect securely.

5.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-

NECTOR)

CAUTION:

Be sure to wear insulated gloves.
1. Turnignition switch OFF and remove the service plug grip (See HBC-613, "Precautions for Inspecting the
Hybrid Control System").

NOTE:

Do not turn ignition switch ON (READY) with the service plug grip removed as this may cause a malfunc-

tion.

2. Check the connections of the inverter with converter assembly connectors.

- Confirm that the lever is securely engaged.

- Confirm that the connector does not come out when its body is pulled.

The connectors are connected securely and there are no contact problems.

OK or NG
OK >> GO TO 6.
NG >> Connect securely.

6.CHECK HARNESS AND CONNECTOR (ECM - INVERTER WITH CONVERTER ASSEMBLY)

1. Disconnect ECM harness connector E10.

2. Disconnect inverter with converter assembly connector E69.
3. Measure the resistance according to the value(s) in the table below.

Check for open

ECM Inverter with converter assembly )
Resistance
Connector Terminal Connector Terminal
E10 103 (GO) E69 30 (Gl) Below 1Q
Check for short
ECM
- Ground Resistance
Connector Terminal
E10 103 (GO) Ground 10k or higher
Inverter with converter assembly )
- Ground Resistance
Connector Terminal
E69 30 (G) Ground 10k or higher
OK or NG
OK >> GO TO 8.
NG >> GO TO7.

7 .DETECT MALFUNCTIONING PART

Check the following.
« Joint connector E-01
» Harness continuity between ECM and inverter with converter assembly

>> Repair open circuit or short to ground or short to power in harness or connectors.
8.CHECK INVERTER WITH CONVERTER ASSEMBLY

1. Measure the resistance according to the value(s) in the table below.
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P0343-747

Check for open

Inverter with converter

Inverter with converter

assembly assembly Resistance
Connector Terminal Connector Terminal
E69 30 (GI) E69 3 (GND1) 10 kQ or higher
NOTE:
After the inspection, check DTC. If DTC P0343-747 is output again, replace the inverter with converter
assembly.
OK or NG

OK >> GO TO 9.
NG >> Replace inverter with converter assembly (See HBC-619, "Removal and Installation™).

9.CHECK INTERMITTENT INCIDENT

Refer to GI-42, "Intermittent Incident".

>> INSPECTION END
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< COMPONENT DIAGNQOSIS >

P0343-886

DeSC” pt|0n INFOID:0000000001504188

The hybrid vehicle control ECU receives three engine speed signals such as NEI signal, Gl signal and ENE
signal from the ECM. ENE signal is computed from crankshaft position sensor (POS) signal, Gl signal and NEI
signal are from both sensor signals. ENE signal is sent through CAN communication line.

The hybrid vehicle control ECU compares NEI signal and Gl signal with ENE signal. If NEI signal or Gl signal
is extremely low, the hybrid vehicle control ECU detects a malfunction.

DTC LOgiC INFOID:0000000001504189

DTC DETECTION LOGIC

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause
P0343 886 Camshatft position sensor “A” | Gl signal is not sent to the hybrid vehicle | ¢ Harness or connector
Circuit High Input control ECU while the engine is running. » Hybrid vehicle control ECU

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC confirmation procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10.5V with igni-
tion switch ON.

>>GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Turnignition switch ON (READY).

2. Shift the selector lever to P position.

3. Depress the accelerator pedal to start engine and keep the engine running for at least 5 seconds.
4. Check DTC.

Is DTC detected?

YES >> Goto HBC-114, "Diagnosis Procedure".
NO >> INSPECTION END

Diagnosis Procedure

1.PRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.
2.CHECK HARNESS BETWEEN HYBRID VEHICLE CONTROL ECU AND ECM

1. Turnignition switch OFF.

2. Disconnect hybrid vehicle control ECU harness connector E66.

3. Disconnect ECM harness connector E10.

4. Measure the resistance according to the value(s) in the table below.
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P0343-886

Check for open

Hybrid vehicle control ECU ECM )
- - Resistance
Connector Terminal Connector Terminal
E66 100 (Gl) E10 103 (GO) Below 1Q
Check for short
Hybrid vehicle control ECU
- Ground Resistance
Connector Terminal
E66 100 (GI) Ground 10kQ or higher
ECM
- Ground Resistance
Connector Terminal
E10 103 (GO) Ground 10kQ or higher
OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

3 .DETECT MALFUNCTIONING PART

Check the following.
« Joint connector-EO1

* Harness continuity between hybrid vehicle control ECU and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.
4 .CHECK INTERMITTENT INCIDENT

Refer to GI-42, "Intermittent Incident".

Is the inspection result normal?

YES >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NO >> Repair or replace harness or connectors.

Revision: May 2007

HBC-115

2007 Altima Hybrid




P0560-117
< COMPONENT DIAGNQOSIS >

P0560-117

DeSC” pt|0n INFOID:0000000001504191

Battery power is constantly supplied to the BATT terminal of the HV ECU to allow DTCs and freeze frame data
to be retained in memory even though the ignition switch is turned OFF. The back-up power is supplied even
when the ignition switch is OFF.

DTC LOgiC INFOID:0000000001504192

DTC DETECTION LOGIC

If a period of time has elapsed with a low voltage at the BATT terminal of the hybrid vehicle control ECU, the
hybrid vehicle control ECU will determine that a malfunction has occurred in the back-up power supply sys-
tem, and set a DTC. The MIL will iluminate the next time the engine is started.

DTC No. INF code | Trouble diagnosis name DTC detecting condition Possible cause
Malfunction in the hybrid vehicle control * Wire harness or connector
P0560 1y System Voltage ECU back-up power source circuit  Hybrid vehicle control ECU
Diagnosis Procedure INFOID:0000000001504153

1.prECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU CONNECTOR)

Refer to HBC-111, "Diagnosis Procedure".
OK or NG
OK >> GO TO 3.
NG >> Connect securely.
3.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - FUSE)

1. Turnignition switch OFF.

2. Remove the 10A fuse (No. 70) from the high voltage fuse and fusible link box.
3. Disconnect the HV ECU harness connector E65.

4. Measure the resistance according to the value(s) in the table below.

Check for open

Hybrid vehicle control ECU High voltage fuse and fusible link box )
Resistance
Connector Terminal Connector Terminal
E65 165 (BATT) - 10A fuse (No. 70) Below 1Q
downstream side
Check for short
Hybrid vehicle control ECU
- Ground Resistance
Connector Terminal
E65 165 (BATT) Ground 10kQ or higher
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High voltage fuse and fusible link box ]
- Ground Resistance
Connector Terminal
- 10A fuse (NO .70) Ground 10k<2 or higher
downstream side

NOTE:
When taking measurements with a tester, do not apply excessive force to the tester probes to avoid damaging
the fuse holder or terminals. HBC

OK or NG

OK >> GO TO 4.
NG >> Repair or replace harness or connector.

4.CHECK HARNESS AND CONNECTOR (FUSE - BATTERY POSITIVE TERMINAL)

1. Disconnect the positive and negative terminals from the auxiliary battery.
2. Measure the resistance according to the value(s) in the table below.

Check for open

High voltage fuse and fusible link box )
Battery Resistance
Connector Terminal
10A fuse (No.. 70) | Positive (+? bat- Below 10
upstream side tery terminal
Check for short
High voltage fuse and fusible link box
- Ground Resistance
Connector Terminal
- 10A fuse (NO.' 70) Ground 10k< or higher
upstream side

OK or NG

OK >> GO TO 5.
NG >> Repair or replace harness or connector.

5.RECONFIRM DTC OUTPUT (HYBRID SYSTEM)

NOTE:

If DTC P0560-117 is output after this inspection, replace the hybrid vehicle control ECU. If the DTC is not out-
put, check for intermittent incident because there may be a malfunction in the wire harness or connector.

» Connect the CONSULT-III to the data link connector.

e Turn ignition switch ON.

* Select “DELF-DIAG RESULTS” mode.

* Recheck for DTCs.

DTC P0560-117 is output again.

YES >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NO >> Check for intermittent incident (See GI-42, "Intermittent Incident”).
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< COMPONENT DIAGNQOSIS >

P0617-142
DTC L 0 g I C INFOID:0000000001504194

DTC DETECTION LOGIC

DTC No. INF code | Trouble diagnosis name DTC detecting condition Possible cause
An ST signal from the hybrid vehicle « Wire harness or connector
P0617 142 Starter relay circuit control ECU is present when the ignition | « Hybrid vehicle control ECU
switch OFF. * BCM
Diagnosis Procedure

1.PRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.
2 .CHECK HARNESS AND CONNECTOR (ST-CONT TERMINAL VOLTAGE)

1. Turnignition switch OFF.
2. Disconnect the BCM harness connector M21.
3. Measure the voltage according to the value(s) in the table below when the ignition switch is ON.

BCM

- Ground Voltage
Connector Terminal

M21 132 (ST-CONT) Ground 10-14V

OK or NG

OK >> GO TO 5.
NG >> GO TO 3.

3.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BCM)

1. Disconnect the hybrid vehicle control ECU harness connector E66.
2. Measure the resisrance according to the value(s) in the table below when the ignition switch is OFF.

Check for open

Hybrid vehicle control ECU BCM ]
Resistance
Connector Terminal Connector Terminal
E66 167 (ST2) M21 132 (ST-CONT) Below 1 Q
OK or NG

OK >> GO TO 4.
NG >> Repair or replace harness or connector.

4.CHECK HARNESS AND CONNECTOR (ST-CONT TERMINAL)

1. Disconnect the hybrid vehicle control ECU harness connector E66.
2. Measure the resisrance according to the value(s) in the table below when the ignition switch is START.
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BCM )
Ground Resistance

Connector Terminal
M21 132 (ST_CONT) Ground Below 1 Q

OK or NG

OK >> Replace BCM.
NG >> Repair or replace harness or connector.

5.cLEAR DTC

1. Connect the CONSULT-III to the data link connector.
2. Turn ignition switch ON.

3. Read and record the DTCs and freeze frame data.
4, Clearthe DTCs.

>> GO TO 6.
6.RECONFIRM DTC OUTPUT
1. Turnignition switch OFF and leave the vehicle as it is for approximately 5 seconds.

2. Turn ignition switch ON again.
3. Recheck for DTCs.

DTC P0617-142 is output again.

YES >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NO >> Check for intermittent incident (See GIl-42, "Intermittent Incident").
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< COMPONENT DIAGNQOSIS >

PO62F-143

DeSC” pt|0n INFOID:0000000001504196

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504197

DTC DETECTION LOGIC

DTC No. INF code Trouble diagnosis hame DTC detecting condition Possible cause
PO62F 143 EEPROM Malfunction ECU internal error is detected. Hybrid vehicle control ECU

DTC CONFIRMATION PROCEDURE
1.prECONDITIONING

If DTC confirmation procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10.5V with igni-
tion switch ON.

>>GO TO 2.

2.PERFOM DTC CONFIRMATION PROCEDURE
1. Turnignition switch ON and wait 5 seconds.
2. Check DTC.
Is DTC detected?
YES >> Goto HBC-120, "Diagnosis Procedure".
NO >> INSPECTION END

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU
See HBC-625, "Removal and Installation".

>> INSPECTION END
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< COMPONENT DIAGNQOSIS >

PO705-757, PO705-758, PO851-775

DeSC” pt|0n INFOID:0000000001504199

The park / neutral position switch can send 8 different switch signals to the hybrid vehicle control ECU.
The hybrid vehicle control ECU uses the signals to detect the shift lever position (P, R, N, D or B). The hybrid
vehicle control ECU also uses this information to determine intended direction of travel (forward or reverse).

DTC LogIC INFOID:0000000001504200 [llml=] @

DTC DETECTION LOGIC

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause

757 Transmission Range Sensor Hybrid vehicle control ECU

P0O705 o
758 Circuit Shifting malfunction (open circuit in MJ)

* Wire harness or connector
» Park / neutral position switch
 Hybrid vehicle control ECU

Park / Neutral Switch Input

Po851 s Circuit Low

N signal line malfunction

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CLEAR DTC

Turn ignition switch OFF.

Connect the CONSULT-III to the data link connector.
Turn ignition switch ON.

Read and record the DTCs and freeze frame data.
Clear the DTCs.

aorwdE

>> GO TO 3.
3.READ VALUE OF DATA MONITOR (SHIFT POSITION)

1. While slowly moving the shift lever from P to B, and then back to the P position, read the DATA MONITOR
(SHIFT POSITION) displayed on the CONSULT-III.
NOTE:
Make sure to move the shift lever slowly.

Shift Position
Data Monitor P R N D B
SHIFT SW P ON OFF OFF OFF OFF
SHIFT SW R OFF ON OFF OFF OFF
SHIFT SW N OFF OFF ON OFF OFF
SHIFT SW D OFF OFF OFF ON OFF
SHIFT SW B OFF OFF OFF OFF ON
SHIFT SW RV OFF ON OFF OFF OFF
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PO705-757, PO705-758, PO851-775
< COMPONENT DIAGNQOSIS >

Shift Position
Data Monitor P R N D B
SHIFT SW FD OFF OFF OFF ON ON
SHIFT SW MJ ON ON ON ON ON

2. Check if DTCs are output.

DTCs P0705-757, PO705-758, and P0851-775 are not output.
OK >> GO TO 7.
NG >> GO TO 4.

4.CHECK HARNESS AND CONNECTOR (POWER SOURCE CIRCUIT)

1. Disconnect the park / neutral position switch harness connector F81.
2. Turn ignition switch ON.
3. Measure the voltage according to the value(s) in the table below.

Park/neutral position switch
- Ground Voltage
Connector Terminal
F81 8 (+B) Ground 10to 14V
NOTE:

Turn ignition switch ON with the park/neutral position switch harness connector disconnected causes other

DTCs to be stored. Clear the DTCs after performing this inspection.
OK or NG

OK >> GO TO 5.
NG >> Repair or replace harness or connector.

5.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - PARK/NEUTRAL POSI-

TION SWITCH)

1. Turn ignition switch ON.
2. Disconnect the hybrid vehicle control ECU harness connector E66.
3. Measure the voltage according to the value(s) in the table below.

Park/neutral position switch

- Ground Voltage
Terminal

60 (+BS)
45 (P)
46 (R)
47 (N)

E66 48 (D) Ground
49 (B)

50 (RV)

51 (FD)

52 (MJ)

Connector

Below 1V

NOTE:

Turning ignition switch ON with the park/neutral position switch harness connector and hybrid vehicle con-
trol ECU harness connectors disconnected causes other DTCs to be stored. Clear the DTCs after per-

forming this inspection.
4. Turn ignition switch OFF.
5. Measure the resistance according to the value(s) in the table below.
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< COMPONENT DIAGNQOSIS >

Check for open

Park/neutral position switch Park/neutral position switch ]
Connector Terminal Connector Terminal Resistance
60 (+BS) 8 (+B)
45 (P) 3(P)
46 (R) 4 (R)
47 (N) 2 (N)
E66 48 (D) F81 1 (D) Below 1Q
49 (B) 7 (B)
50 (RV) 9 (RV)
51 (FD) 6 (FD)
52 (MJ) 5(MJ)
Check for short
Hybrid vehicle control ECU )
Connector Terminal Ground Resistance
60 (+BS)
45 (P)
46 (R)
47 (N)
E66 48 (D) Ground 10kQ or higher
49 (B)
50 (RV)
51 (FD)
52 (MJ)
Hybrid vehicle control ECU )
Connector Terminal Ground Resistance
8 (+B)
3(P)
4 (R)
2 (N)
F81 1 (D) Ground 10k< or higher
7 (B)
9 (RV)
6 (FD)
5 (MJ)
OK or NG

OK >> GO TO 6.
NG >> Repair or replace harness or connector.

6.CHECK PARK / NEUTRAL POSITION SWITCH

1. Connect the park / neutral position switch connector.
2. Measure the resistance according to the value(s) in the table below.
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Check for open

Hybrid vehicle control ECU

Hybrid vehicle control ECU

Shift lever position Resistance
Connector Terminal Connector Terminal
45 (P)
P E66 60 (+BS) E66 Below 1Q
52 (MJ)
Hybrid vehicle control ECU Hybrid vehicle control ECU
Shift lever position - - Resistance
Connector Terminal Connector Terminal
46 (R)
R E66 60 (+BS) E66 50 (RV) Below 1Q
52 (MJ)
] N Hybrid vehicle control ECU Hybrid vehicle control ECU )
Shift lever position - - Resistance
Connector Terminal Connector Terminal
47 (N)
N E66 60 (+BS) E66 Below 1Q
52 (MJ)
Hybrid vehicle control ECU Hybrid vehicle control ECU
Shift lever position - - Resistance
Connector Terminal Connector Terminal
48 (D)
D E66 60 (+BS) E66 52 (MJ) Below 1Q
51 (FD)
Hybrid vehicle control ECU Hybrid vehicle control ECU
Shift lever position Resistance
Connector Terminal Connector Terminal
49 (B)
B E66 60 (+BS) E66 51 (FD) Below 1Q
52 (MJ)
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< COMPONENT DIAGNOSIS >
Check for short

Shift lever position Hybrid vehicle control ECU Ground Resistance
Connector Terminal
60 (+BS)
P 45 (P)
52 (MJ)
60 (+BS)
46 (R)
52 (MJ)
50 (RV)
60 (+BS)

N 47 (N)
E66 Ground and 10 kQ or higher*
52 (MJ) other terminal

60 (+BS)
48 (D)
52 (MJ)
51 (FD)
60 (+BS)
49 (B)
52 (MJ)
51 (FD)

NOTE:
*: The resistance between terminals 60 and 47 should be 4.2 to 5.2 kQ.

OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Replace park / neutral position switch (See TM-31, "Removal and Installation").

7.CHECK FOR INTERMITTENT INCIDENT

1. Check for intermittent incident (See Gl-42, "Intermittent Incident").
OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace malfunctioning parts, component and area.
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POAO1-725, POAO1-726

DeSC” pt|0n INFOID:0000000001504202

Refer to the description for DTC POA02-719 (See HBC-129, "Description").
DTC LOg|C INFOID:0000000001504203

DTC DETECTION LOGIC

DTC No. INF Code Trouble diagnosis hame DTC detecting condition Possible cause

Wire harness or connector
Inverter cooling system

Cooling fan system

Water pump with motor & bracket
assembly

 Inverter with converter assembly
Hybrid vehicle control ECU

Motor electronics coolant tem-
POAO1 725 perature sensor circuit range/
performance

Sudden change in inverter cool-
ant temperature sensor output

Wire harness or connector
Inverter cooling system

Motor electronics coolant tem- Cooling fan system

Inverter coolant temperature

POAO1 726 perature sensor circuit range/ - Water pump with motor & bracket
sensor output deviation
performance assembly
« Inverter with converter assembly
* Hybrid vehicle control ECU
Diagnosis Procedure

1.PRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC (HYBRID SYSTEM)
1. Turn ignition switch ON.

2. Check DTC.
DTC No. Relevant Diagnosis
POA93-346 Inverter cooling system malfunction

Is DTC P0OA93-346 detected?

YES >> Go to inspection procedure relevant to output DTC.
NO >> GO TO 3.

3.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)

See HBC-111, "Diagnosis Procedure".

OK or NG

OK >> GO TO 4.
NG >> Connect securely.

4.CHECK QUANTITY OF INVERTER COOLANT
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1. Check for coolant leaks.
2. check the coolant in the sub reserve tank assembly is above the low level.

Result Proceed to
Coolant leaks are not evident. The coolant level in the sub reserve tank assembly is above the low level. A
Coolant leaks are not evident. The coolant level in the sub reserve tank assembly is below the low level. B
Coolant leaks are evident. C

NOTE:
After repairing the coolant leaks and adding coolant, perform the “INV WATER PUMP” and “COOLING
FAN SPD” in “ACTIVE TEST” mode with CONSULT-IIl and make sure that the there are no malfunctions.

AorBorC

A >> GO TO 5.
B >> Add coolant.
C >> Check for coolant leaks and add coolant.

5.CHECK COOLANT HOSE

See HBC-353, "Diagnosis Procedure".
OK or NG

OK >> GO TO 6.
NG >> Correct the problem.

6.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU CONNECTOR)

See HBC-111, "Diagnosis Procedure".
OK or NG

OK >>GO TO 7.
NG >> Connect securely.

7.CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR & BRACKET ASSEM-
BLY CONNECTOR)

See HBC-353, "Diagnosis Procedure".

OK or NG

OK >> GO TO 8.
NG >> Connect securely.

8.PERFORM ACTIVE TEST WITH CONSULT-III (INV WATER PUMP)

See HBC-353, "Diagnosis Procedure".
OK or NG

OK >> GO TO9.
NG >> GO TO 11.

9.CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)

See HBC-353, "Diagnosis Procedure".
OK or NG

OK >> GO TO 10.
NG >> Connect securely.

10.PERFORM ACTIVE TEST WITH CONSULT-IIl (COOLING FAN SPD)
See HBC-353, "Diagnosis Procedure".

OK or NG

OK >> Replace inverter with converter assembly (See HBC-619. "Removal and Installation").
NG >> Check cooling fan system (See EC-372, "Component Function Check").

11 PERFORM ACTIVE TEST WITH CONSULT-III (INV WATER PUMP)

See HBC-353, "Diagnosis Procedure".
OK or NG
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OK >> Add coolant.
NG >> GO TO 12.

12 .CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY
See HBC-353, "Diagnosis Procedure".

OK or NG

OK >> GO TO 13.
NG >> GO TO 14.

13.CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR & BRACKET ASSEMBLY - HV
CONTROL ECU)

See HBC-353, "Diagnosis Procedure”.

OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace harness or connector.

14.CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE CIRCUIT)
See HBC-353, "Diagnosis Procedure".
OK or NG

OK >> Replace water pump with motor & bracket assembly.
NG >> Repair or replace harness or connector.
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POAO2-719, POAO3-720
DeSC” pt| on INFOID:0000000001504205

The hybrid vehicle control ECU detects the inverter coolant temperature through the coolant temperature sen-
sor built into the inverter with converter assembly. The inverter cooling system is the same as that for MG2 or
MG1, and operates independently of the engine cooling system. The hybrid vehicle control ECU controls the
inverter cooling system to prevent overheating based on signals from the inverter coolant temperature sensor.
The hybrid vehicle control ECU also monitors inverter cooling system operation and detects malfunctions in
the inverter coolant temperature sensor and the circuit.

DTC Log I C INFOID:0000000001504206

DTC DETECTION LOGIC

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause

Motor electronics coolanttemperature | Shortto GND in the inverter coolant

POAOQ2 719 o -
sensor circuit low temperature sensor circuit

Inverter with converter assembly

Motor electronics coolant temperature | Open or short to +B in the inverter

POAO3 720 L o
sensor circuit high coolant temperature sensor circuit

Inverter with converter assembly

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .REPLACE INVERTER WITH CONVERTER ASSEMBLY

>> COMPLETED
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< COMPONENT DIAGNQOSIS >

POAO8-10

Description

1

INFOID:0000000001504208

The cooling fan of the HV battery and cooling fan in the hybrid vehicle converter are used to cool the hybrid
vehicle converter (DC/DC converter).

®
ALCIA0012Z2Z
1. HV battery air intake duct 2. Converter cooling fan 3. HV battery air exhaust duct
4. Battery cooling blower assembly
DTC LOgIC INFOID:0000000001504209
DTC DETECTION LOGIC
DTC No. INF Code Trouble diagnosis name DTC detecting condition Possible cause
e Duct
POAOS 101 DC/DC Converter Status Circuit Overheating of the hybrid vehicle | ¢« Hybrid vehicle converter (DC/DC
converter (DC/DC converter) converter)
» Auxiliary battery

Diagnosis Procedure

1.PrRECONDITIONING

INFOID:0000000001504210

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage

connectors or terminals.
» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

Placing an object on the package tray trim panel assembly, which is the inlet of the duct, may cause the duct
to be unable to take in air. In this case, DTCs may be set.
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>>GO TO 2.
2 .CHECK PACKAGE TRAY TRIM PANEL ASSEMBLY

1. Check that the air intake grill of the package tray trim panel assembly is not clogged.

The air intake grill is not clogged.

OK or NG

OK >> GO TO 3.
NG >> Remove foreign object.

3.CHECK AIR DUCT (ALL)

1. Check if the duct is installed correctly.

The duct is installed correctly.
2. Check the duct for clogging.

The duct is not clogged.

OK or NG

OK >> GO TO 4.
NG >> Repair or replace air duct (all).

4 .REPLACE HYBRID VEHICLE CONVERTER
1. Replace the hybrid vehicle converter (DC/DC converter) (See HBB-103, "Removal and Installation”).

>> GO TO 5.
5.CHECK AUXILIARY BATTERY

1. Turnignition switch to READY position.
2. Leave the vehicle for 5 minutes.
3. Measure the voltage of the auxiliary battery.

More than 10.5V

OK or NG

OK >> COMPLETED
NG >> Check and replace auxiliary battery.
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POAO8-264

DeSC” pt|0n INFOID:0000000001504211

The hybrid vehicle converter (DC/DC converter) converts the DC 244.8 V of the HV battery into DC 12 V in
order to supply power to areas such as the vehicle's lighting, audio, and ECU systems. In addition, it charges
the auxiliary battery.

A transistor bridge circuit initially converts DC 244.8 V into alternating current, and a transformer lowers its
voltage. Then, it is rectified and smoothed (into DC) and converted into DC 12 V.

The hybrid vehicle converter (DC/DC converter) controls the output voltage in order to keep a constant voltage
at the terminals of the auxiliary battery.

HV Battery Assembly

DC 244.8V
Hybrid Vehicle Converter (DC/DC Converter)
AMD —
N\ * | |

-4 GND H | | |$

-

_' | Auxiliary Battery [}

I s

IDH+DT NODD| VLO

+B

Battery Smart Unit

Hybrid Vehicle Control ECU

The hybrid vehicle control ECU uses the NODD signal line to transmit a stop command to the hybrid vehicle
converter (DC/DC converter) and receive signals indicating the normal or abnormal condition of the 12 V
charging system.

If the vehicle is being driven with an inoperative hybrid vehicle converter (DC/DC converter), the voltage of the
auxiliary battery will drop, which will prevent the continued operation of the vehicle. Therefore, the hybrid vehi-
cle control ECU monitors the operation of the hybrid vehicle converter (DC/DC converter) and alerts the driver
if it detects a malfunction.
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Hybrid Vehicle Converter (DC/DC Converter)

IGCT
©

A
Wy

NODD | 5

Hybrid Vehicle Control ECU

6 103 NODD 100 Q
B130 E66, AV
HV
Battery
Connector 47.5kQ2
82.5kQ3
Vza

JMCIA0139GB]

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000001504212

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
* Wire harness or connector
 Fusible link or fuse
.| Malfunction in the hybrid vehicle | « Frame wire
POA08 264 DC/DC converter status circuit converter (DC/DC converter) * Hybrid vehicle converter (DC/DC
connector)

Hybrid vehicle control ECU

Diagnosis Procedure

1.PRECONDITIONING

INFOID:0000000001504213

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

>>GO TO 2.

2 .CHECK DTC OUTPUT

1. Turn ignition switch ON.
2. Check DTC.
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DTC No. Relevant Diagnosis
POA94-547, 548, 549, 550, 124, 125, 126, 127 Boost converter circuit
POABC-226, POADB-227, POADB-229, POAF0-228 SMR circuit
P3004-131, 803 High-voltage system
POAE6-225 SMRP circuit

Is DTC detected?

YES >> Go to the inspection procedure relevant to the output DTC.
NO >> GO TO 3.

3.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU CONNECTOR)

See HBC-111, "Diagnosis Procedure".
OK or NG

OK >> GO TO 4.

NG >> Connect securely.

4.CHECK CONNECTOR CONNECTION CONDITION (HV BATTERY CONNECTOR)

See HBC-140, "Diagnosis Procedure".
OK or NG

OK >> GO TO 5.
NG >> Connect securely.

5.CHECK HARNESS AND CONNECTOR (RESISTANCE VALUE OF NODD INSIDE HYBRID VEHICLE
CONTROL ECU)

1. Disconnect the HV battery harness connector B130 (See HBB-97, "Removal and Installation").
2. Measure the resistance according to the value(s) in the table below.

Battery pack wire )
- Ground Resistance
Connector Terminal
B130 6 (NODD) Ground 120 to 140kQ
OK or NG

OK >> GO TO 6.
NG >> GO TO 12.

6.CHECK CONNECTOR CONNECTION CONDITION (HV RELAY ASSEMBLY CONNECTOR)

CAUTION:

Be sure to wear insulated gloves.

1. Turnignition switch OFF and remove the service plug grip (See HBC-613, "Precautions for Inspecting the
Hybrid Control System").
NOTE:
After removing the service plug grip, do not Turn ignition switch to READY position, unless instructed by
the repair manual because this may cause a malfunction.

2. Check the connections of the HV relay assembly connectors.
NOTE:
For the removal procedure of the HV relay assembly connector, (See HBB-105, "Removal and Installa-
tion").

The connectors are connected securely and there are no contact problems.

OK >>GO TO 7.
NG >> Connect securely.

7.CHECK HV RELAY ASSEMBLY (HIGH VOLTAGE FUSE)

CAUTION:

Be sure to wear insulated gloves.

1. Check that the service plug grip is not installed.

2. Remove the HV relay assembly (See HBB-105, "Removal and Installation").
3. Measure the resistance according the value(s) in the table below.
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HV relay assembly ]
Resistance
Connector Terminal
High voltage fuse Both ends of fuse Below 1Q
OK or NG
OK >> GO TO 8.
NG  >> Replace high voltage fuse. HBC

8.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER CONNECTOR)

See HBC-140, "Diagnosis Procedure".
OK or NG

OK >> GO TO 9.
NG >> Connect securely.

9.CHECK HARNESS AND CONNECTOR (HV BATTERY CONNECTOR - HYBRID VEHICLE CONVERTER)

CAUTION:
Be sure to wear insulated gloves.
1. Check that the service plug grip is not installed.

2. Disconnect the hybrid vehicle converter connector (DC/DC converter) (See HBB-103, "Removal and
Installation").

3. Measure the resistance according to the value(s) in the table below.

. Hybrid vehicle converter
Battery pack wire
(DC/DC converter) Resistance
Connector Terminal Connector Terminal
B130 6 (NODD) n4 2 (NODD) Below 1Q
Wire Harness Side:
Hybrid Vehicle Converter (DC/DC Converter) Battery Pack Wire

A side

JMCIA0130GB]

OK or NG

OK >> GO TO 10.
NG >> Repair or replace harness or connector.

10.REPAIR OR REPLACE HARNESS OR CONNECTOR

1. Connect all the disconnected connectors.

2. Install the service plug grip.

3. Measure the current output from the hybrid vehicle converter (DC/DC converter) with the headlight posi-
tion switch and blower motor switch in the HI position, and the rear window defogger turned on (*1).

4. Measure the auxiliary battery voltage according to the previous conditions (*1).
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Item Specified condition

Current flowing from the hybrid vehicle

converter (DC/DC converter) 60to 140A

Auxiliary battery voltage 13to 15V

OK or NG

OK >> GO TO 11.
NG >> Replace hybrid vehicle converter (See HBC-625, "Removal and Installation").

11.CHECK FOR INTERMITTENT INCIDENT

1. Check for intermittent incident (See Gl-42, "Intermittent Incident").
YES or NO
YES >> Repair or replace malfunctioning parts, component and area.
NO >> Replace hybrid vehicle converter (See HBC-625, "Removal and Installation™).

12.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - HV BATTERY)

1. Disconnect the hybrid vehicle control ECU harness connector E66.
2. Turn ignition switch ON.
3. Measure the voltage according to the value(s) in the table below.

Hybrid vehicle control ECU

Ground Voltage
Connector Terminal
E66 103 (NODD) Ground Below 1V
NOTE:

Turning ignition switch ON with the hybrid vehicle control ECU harness connector disconnected causes
other DTCs to be stored. Clear the DTCs after performing this inspection.

4. Turn ignition switch OFF.

5. Measure the resistance according to the value(s) in the table below.

Check for open

Hybrid vehicle control ECU Battery pack wire )
- - Resistance
Connector Terminal Connector Terminal
E66 103 (NODD) B130 6 (NODD) Below 1Q
Check for short
Hybrid vehicle control ECU )
Ground Resistance
Connector Terminal
E66 103 (NODD) Ground 10kQ or higher
Battery pack wire
- Ground Resistance
Connector Terminal
B130 6 (NODD) Ground 10kQ or higher
OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace harness or connector.
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POA09-265

DeSC” ptl 0 n INFOID:0000000001504214

The hybrid vehicle converter (DC/DC converter) converts the DC 244.8 V of the HV battery into DC 12 V in
order to supply power to areas such as the vehicle's lighting, audio, and ECU systems. In addition, it charges
the auxiliary battery.

A transistor bridge circuit initially converts DC 244.8 V into alternating current, and a transformer lowers its
voltage. Then, it is rectified and smoothed (into DC) and converted into DC 12 V. HBC
The hybrid vehicle converter (DC/DC converter) controls the output voltage in order to keep a constant voltage
at the terminals of the auxiliary battery.

HV Battery Assembly

DC 244.8V
Hybrid Vehicle Converter (DC/DC Converter)
AMD — ]
NP - |

£ GND | | | | (I)

-

' | Auxiliary Battery _I_ o

I IGCT

IDH+DT NODD| VLO

+B

Battery Smart Unit

Hybrid Vehicle Control ECU

JMCIA0093GB]

The hybrid vehicle control ECU uses the NODD signal line to transmit a stop command to the hybrid vehicle
converter (DC/DC converter) and receive signals indicating the normal or abnormal condition of the 12 V
charging system.

If the vehicle is being driven with an inoperative hybrid vehicle converter (DC/DC converter), the voltage of the
auxiliary battery will drop, which will prevent the continued operation of the vehicle. Therefore, the hybrid vehi-
cle control ECU monitors the operation of the hybrid vehicle converter (DC/DC converter) and alerts the driver
if it detects a malfunction.
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Hybrid Vehicle Converter (DC/DC Converter) Hybrid Vehicle Control ECU
IGCT
©
NODD | o 6 103 |noDD 100
B130 E66 MW

HV
Battery
Connector 47.5kQ2 >

825kQ2

7T
JMCIA0139GB]
DTC LOgIC INFOID:0000000001504215
DTC DETECTION LOGIC
DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause

* Wire harness or connector

¢ Hybrid vehicle converter (DC/DC
converter)

» Hybrid vehicle control ECU

.| Open or short to GND in the hybrid
POA09 265 DC/DC Converter Status Cir vehicle converter (DC/DC converter)

cuit Low Input (NODD) signal line

Diagnosis Procedure

1.PRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.
2.CHECK DTC OUTPUT (HYBRID SYSTEM)

1. Turn ignition switch ON.
2. Check DTC.
Is DTC POAEG-225 detected?

YES >> Go to inspection procedure relevant to output DTC (POAE6-225).
NO >> GO TO 3.

3.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU CONNECTOR)
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See HBC-111, "Diagnosis Procedure".
OK or NG
OK >> GO TO 4.
NG >> Connect securely.
4.CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

See HBC-140, "Diagnosis Procedure".
OK or NG
OK >> GO TO 5.
NG >> COnnect securely.
5.CHECK HARNESS AND CONNECTOR (RESISTANCE VALUE OF NODD INSIDE HYBRID VEHICLE
CONTROL ECU)
See HBC-133, "Diagnosis Procedure".
OK or NG
OK >> GO TO 6.
NG >> GO TO 8.
6.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER CONNECTOR)

See HBC-140, "Diagnosis Procedure".
OK or NG
OK >> GO TO7.
NG >> Connect securely.
7.CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE CONNECTOR - HYBRID VEHICLE CON-
VERTER)
See HBC-133, "Diagnosis Procedure".
OK or NG
OK >> Replace hybrid vehicle converter (See HBC-625, "Removal and Installation").
NG >> Repair or replace harness or connector.
8.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY PACK WIRE
CONNECTOR)
See HBC-133, "Diagnosis Procedure".
OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace harness or connector.
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POA09-591

DeSC” pt|0n INFOID:0000000001504217

The hybrid vehicle converter (DC/DC converter) controls output voltage based on voltage switching signals
sent from the hybrid vehicle control ECU.

Hybrid Vehicle Converter (DC/DC Converter) Hybrid Vehicle Control ECU
7 104 100 Q
VLO|3 VLO
B130) (Ese) W

HV 300kQ 2

Battery ) >

Connector 100kQ S
>

JMCIA0140GB]|
DTC LOgIC INFOID:0000000001504218

DTC DETECTION LOGIC

DTC No. | INF code | Trouble diagnosis name DTC detecting condition Possible cause

Hybrid vehicle converter (DC/DC
DC/DC Converter Status | converter) voltage switching
Circuit Low Input (VLO) signal circuit malfunction
(Open or short to GND)

» Hybrid vehicle converter (DC/DC converter)
¢ Hybrid vehicle control ECU
* Wire harness or connector

POAOQ9 501

Diagnosis Procedure

1.prECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks.

After removing the service plug grip, put it in your pocket to prevent other technicians from accidentally
reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.
2.CHECK DTC OUTPUT (HYBRID SYSTEM)

1. Turn ignition switch ON.
2. Check DTC.
Is DTC POAEG-225 detected?

YES >> Go to inspection procedure relevant to output DTC (POAE6-225).
NO >> GO TO 3.

3.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU CONNECTOR)

See HBC-111, "Diagnosis Procedure".
OK or NG
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OK >> GO TO 4.
NG >> Connect securely.

4.CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)
1. Check the connection of the battery pack wire connector.

The connector is connected securely and there are no contact problems.

NOTE:

. . . . . HBC
For the removal and installation procedures related to inspection of the connection of the battery pack -
wire connector, (See HBB-97, "Removal and Installation").

OK or NG

OK >> GO TO 5.
NG >> Connect securely.

5.CHECK HYBRID VEHICLE CONTROL ECU

1. Connect an oscilloscope between the battery pack wire termi-
nals specified in the table below, and measure the waveform.
ltem Contents - e
Terminal 7 (VLO) - 10 (GND)
GND
Equipment Setting 5 VIDIV, 50 ms./DIV
Condition Ignition switch ON
NOTE:
Perform this inspection with the battery pack wire connected.
JMCIA0096GB|
OK or NG

OK >> GO TO 10.
NG >> GO TO 6.

6.CHECK HARNESS AND CONNECTOR (RESISTANCE VALUE INSIDE HYBRID VEHICLE CONTROL
ECU)

1. Disconnect the battery pack wire connector.
2. Measure the resistance according to the value(s) in the table below.

Battery pack wire connector )
Ground Resistance
Connector Terminal
B130 7 (VLO) Ground 370 to 430 kQ
OK or NG

OK >> GO TO7.
NG >> GO TO 9.

7.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER CONNECTOR)

CAUTION:

Be sure to wear insulated gloves.

1. Check that the service plug grip is not installed.

2. Check the connection of the hybrid vehicle converter (DC/DC converter) connector.

The connector is connected securely and there are no contact problems.

OK or NG

OK >> GO TO 8.

NG >> Connect securely.
8.CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE CONNECTOR - HYBRID VEHICLE CON-
VERTER)

CAUTION:
Be sure to wear insulated gloves.
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1. Check that the service plug grip is not installed.
2. Disconnect the hybrid vehicle converter (DC/DC converter) connector (See HBB-103

. "Removal and

Installation™).
3. Measure the resistance according to the value(s) in the table below.

Check for open

Battery pack wire Hybrid vehicle converter
yp (DC/DC converter) Resistance
Connector Terminal Connector Terminal
B130 7 (VLO) n4 3 (VLO) Below 1Q
Check for short
Battery pack wire .
- Ground Resistance
Connector Terminal
B130 7 (VLO) Ground 10 kQ or higher
Hybrid vehicle converter
(DC/DC converter) Ground Resistance
Connector Terminal
n4 3 (VLO) Ground 10 kQ or higher
Wire Harness Side :
Hybrid Vehicle Converter (DC/DC Converter) Battery Pack Wire

VvLO

JMCIA0141GB]

OK or NG

OK >> Replace hybrid vehicle converter (See HBB-103, "Removal and Installation").
NG >> Repair or replace harness or connector.

9.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY PACK WIRE

CONNECTOR)

1. Disconnect the hybrid vehicle control ECU harness connector E66.
2. Measure the resistance according to the value(s) in the table below.

Check for open

Hybrid vehicle control ECU Battery pack wire ]
- - Resistance
Connector Terminal Connector Terminal
E66 104 (VLO) B130 7 (VLO) Below 1Q
Check for short
Hybrid vehicle control ECU )
Ground Resistance
Connector Terminal
E66 104 (VLO) Ground 10 kQ or higher
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Hybrid vehicle control ECU
Ground Resistance
Connector Terminal
B130 7 (VLO) Ground 10 kQ or higher
OK or NG.

OK >>GO TO 10
NG >> Repair or replace harness or connector.

10.cLEarR DTC

Reconnect all harness connectors disconnected.
Turn ignition switch ON.

Read and record the DTCs and freeze frame data.
Clear the DTCs.

PonpE

>> GO TO 11.

11.RECONFIRM DTC OUTPUT (HYBRID SYSTEM)

1. Turnignition switch ON.

2. Check DTC.

Is DTC POAQ9-591 detected?
YES >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NO >> GO TO 12.

12.CHECK FOR INTERMITTENT INCIDENT

1. Check for intermittent incident (See Gl-42, "Intermittent Incident").
OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace malfunctioning parts, component and area.
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POAOD-350, POAOD-351

DeSC” pt|0n INFOID:0000000001504220

When the hybrid vehicle control ECU detects that a safety device is operated, it will prohibit the hybrid system
operation or shut off the system main relay. There are three safety devices in three different locations. The first
safety device is located at the service plug grip. The second one is located at the air conditioner fuse mainte-
nance compressor fuse cover of the inverter with converter assembly. The third one is located at the air condi-
tioning harness assembly that is connected to the inverter with converter assembly.

If the service plug grip, compressor fuse cover, or air conditioning harness assembly is removed, the interlock
signal line will be open. If the vehicle is being driven, this condition will be determined to be an open malfunc-
tion and the system main relay will not be shut off. If the safety devices are installed correctly, the system
returns to normal when the ignition switch is turned ON.

Hybrid Vehicle Control ECU
Inverter with Converter Assembly
Service Plug Grip
(Interlock Switch) +B
19
2 3 - 5130 13| ILKO by . by - ILKI |12 94 |ILK | 55
GND ILK Compressor  Air Conditioning
HV Battery Fuse Cover Harness Assembly
Connector
\—
JMCIA0123GB]
DTC LOg|C INFOID:0000000001504221
DTC DETECTION LOGIC
DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause

Wire harness or connector
Operating any of the safety devices Hybrid vehicle control ECU

High Voltage System Inter-Lock with the vehicle stopped (ILK signal | « Service plug grip

POAOD 350 Circuit High

is ON) Inverter with converter assembly
Air conditioning harness assembly

Wire harness or connector
Hybrid vehicle control ECU

High Voltage System Inter-Lock | Interlock signal line opens while . Senvice plug grip

POAOD 351

Circuit High the vehicle is being driven .
Inverter with converter assembly
Air conditioning harness assembly
Diagnosis Procedure

1.PrRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

Revision: May 2007 HBC-144 2007 Altima Hybrid



POAOD-350, POAOD-351
< COMPONENT DIAGNOSIS >
>>GO TO 2.
2 .CHECK DTC OUTPUT (HYBRID SYSTEM)

1. Turnignition switch ON.
2. Check DTC.
Is DTC POALD detected?

YES >> Go to inspection procedure relevant to output DTC.
NO >> GO TO 3.
3.CLEAR DTC (HYBRID SYSTEM)

1. Turnignition switch ON.
2. Read and record the DTC and freeze frame data.
3. Clearthe DTC.

>>GO TO 4.
4.RECONFIRM DTC OUTPUT (HYBRID SYSTEM)

1. Turnignition switch ON.

2. Recheck DTC.

Is DTC POAOD-350 or POAOD-351 detected again?
YES >>GOTOS5.
NO >> GO TO 12.

5.CHECK SERVICE PLUG GRIP

CAUTION:
Be sure to wear insulated gloves.
1. Check if the service plug grip is installed correctly.
NOTE:
For the removal and installation procedures, (See HBC-613, "Precautions for Inspecting the Hybrid Con-
trol System").
The service plug grip is installed correctly.
YES >>GO TO 6.
NO >> Connect securely.

6.CHECK INVERTER WITH CONVERTER ASSEMBLY (COMPRESSOR FUSE COVER INSTALLATION
CONDITION)

CAUTION:
Be sure to wear insulated gloves.
1. Turnignition switch OFF and remove the service plug grip (See HBC-613, "Precautions for Inspecting the
Hybrid Control System").
2. Check if the compressor fuse cover of the inverter with converter assembly is installed correctly.
The compressor fuse cover of the inverter with converter assembly is installed correctly.
YES >>GOTO7.
NO >> Connect securely.

7 .CHECK AIR CONDITIONING HARNESS ASSEMBLY (AIR CONDITIONING HARNESS ASSEMBLY CON-
NECTION CONDITION)

CAUTION:
Be sure to wear insulated gloves.
1. Check that the service plug grip is not installed.
2. Check if the air conditioning harness assembly connector is connected correctly.
The air conditioning harness assembly connector is connected correctly.
YES >>GOTOS.
NO >> Connect securely.

8.CHECK HYBRID VEHICLE CONTROL ECU

CAUTION:
Be sure to wear insulated gloves.
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1. Check that the service plug grip is not installed.
NOTE:
After removing the service plug grip, do not turn ignition switch to READY position, unless instructed by
the repair manual because this may cause a malfunction.

2. Disconnect the inverter with converter assembly harness connector E69.

3. Turn ignition switch ON.

4. Measure the voltage according to the value(s) in the table below.

Inverter with converter assembly
- Ground Voltage
Connector Terminal
E69 12 (ILKI) Ground 9to 14V
NOTE:

Turning ignition switch ON with the inverter with converter assembly harness connector disconnected
causes other DTCs to be stored. Clear the DTCs after performing this inspection.

OK or NG
OK >> GO TO 9.
NG >> GO TO 18.
9.CHECK INVERTER WITH CONVERTER ASSEMBLY

CAUTION:

Be sure to wear insulated gloves.

1. Turnignition switch OFF.

2. Measure the resistance according to the value(s) in the table below.

Inverter with converter assembly Inverter with converter assembly
Connector Terminal Connector Terminal voltage
E69 12 (ILKI) E69 13 (ILKO) 9to 14V
OK or NG

OK >> GO TO 10.
NG >> GO TO 16.

10.cHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - BATTERY PACK
WIRE)

1. Connect the inverter with converter assembly harness connector.
2. Disconnect the battery pack wire harness connector B130. (See HBB-97, "Removal and Installation”).
3. Turn ignition switch ON.

4. Measure the voltage according to the value(s) in the table below.

Battery pack wire connector
Ground Voltage
Connector Terminal
B130 19 (ILK) Ground 9t0 14V
NOTE:

Turning ignition switch ON with the battery pack wire harness connector disconnected causes other DTCs
to be stored. Clear the DTCs after performing this inspection.

OK or NG

OK >> GO TO 11.
NG >> Repair or replace harness or connector.

11.CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE - BODY GROUND)
1. Measure the resistance according to the value(s) in the table below.

Battery pack wire connector
Ground Resistance
Connector Terminal
B130 19 (ILK) Ground Below 1Q
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OK or NG

OK >> GO TO 12.
NG >> GO TO 13.

12.CHECK CONNECTOR CONNECTION CONDITION (INTERLOCK CIRCUIT)

1. Check the connections of each connector.
Dirt or foreign objects have not entered the connection, or there is no evidence of contamination.

OK >> Replace hybrid vehicle control ECU. (Refer to HBC-625, "Removal and Installation".)
NG >> Repair or replace connector.

13.CHECK SERVICE PLUG GRIP

CAUTION:

Be sure to wear insulated gloves.

1. Turn ignition switch OFF and remove the service plug grip (See
HBC-613, "Precautions for Inspecting the Hybrid Control Sys-
tem”).

NOTE:

After removing the service plug grip, do not turn ignition switch
to READY position, unless instructed by the repair manual
because this may cause a malfunction.

2. Check the condition of the service plug grip interlock.

Dirt or foreign objects have not entered the connection, or there is no
evidence of contamination.

OK >> GO TO 14. ALCIA00137Z
NG >> Replace service plug grip.

14 .cHECK HARNESS AND CONNECTOR (INTERLOCK CONNECTOR CONNECTION CONDITION)

1. Check that the interlock connector at the service plug grip instal-
lation socket is connected correctly.

The connector is connected correctly.

OK  >>GOT15.
NG >> Connect securely. |

ALCIA0014Z2Z

15.CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE CONNECTOR - SERVICE PLUG GRIP)

CAUTION:
Be sure to wear insulated gloves.
1. Measure the resistance according to the value(s) in the table below.

Battery pack wire Battery pack wire )
Resistance
Connector Terminal Connector Terminal
B130 19 (ILK) n5 1 (ILK) Below 1Q

Battery Pack Wire

Aside

JMCIA0142GB]
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OK or NG

OK >> Repair or replace harness or connector (service plug grip - body ground).
NG >> Repair or replace harness or connector (battery pack wire connector - service plug grip).

16.CHECK INVERTER WITH CONVERTER ASSEMBLY (COMPRESSOR FUSE COVER OF INVERTER
WITH CONVERTER ASSEMBLY)

CAUTION:
Be sure to wear insulated gloves.
1. Turnignition switch OFF and remove the service plug grip (See HBC-613, "Precautions for Inspecting the
Hybrid Control System").
NOTE:
After removing the service plug grip, do not turn ignition switch to READY position, unless instructed by
the repair manual because this may cause a malfunction.
2. Remove the compressor fuse cover from the inverter with converter assembly.
3. Check the condition of the compressor fuse cover interlock.

Dirt or foreign objects have not entered the connection, or there is no
evidence of contamination.

OK >> GO TO 17.
NG >> Replace inverter with converter assembly (See HBC-
619, "Removal and Installation").

Compressor Fuse Cover

J Aﬂ Dm
O QEDDDDBQ

JMCIA0143GB]

17.CHECK AIR CONDITIONING HARNESS ASSEMBLY (INTERLOCK)

CAUTION:

Be sure to wear insulated gloves.

1. Check that the service plug grip is not installed.

2. Remove the air conditioning harness assembly from the inverter with converter assembly.

3. Check the condition of the air conditioning harness assembly
interlock.

Dirt or foreign objects have not entered the connection, or there is no
evidence of contamination.
OK >> Replace inverter with converter assembly (See HBC-

619, "Removal and Installation").
NG >> Replace air conditioning harness assembly.

Air Conditioning Harness Assembly

JMCIA0144GB]
18.cHECK HARNESS AND CONNECTOR (HV CONTROL ECU - INVERTER WITH CONVERTER ASSEM-
BLY)

1. Turnignition switch OFF.
2. Disconnect the hybrid vehicle control ECU harness connector E66.
3. Measure the resistance according to the value(s) in the table below.

Hybrid vehicle control ECU Inverter with converter assembly )
- - Resistance
Connector Terminal Connector Terminal
E66 94 (ILK) E69 12 (ILKI) Below 1Q
OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace harness or connector.
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< COMPONENT DIAGNQOSIS >

POAOF-204, POAOF-205, POAOF-533, POAOF-534

DeSC” pt|0n INFOID:0000000001504223

The hybrid vehicle control system performs the fail-safe control based on an abnormal signal from the ECM.

DTC Logic INFOID:0000000001504224

DTC DETECTION LOGIC

DTC No. INF code | Trouble diagnosis name DTC detecting condition Possible cause
POAOE 204 Engine Failed to Start Abnormal S|gn_al input from the ECM . Hyb_rld vehicle control ECU
(abnormal engine output) « Engine control system
POAOE 205 Engine Failed to Start Abn(_)rmql signal input from the ECM . Hyb_rld vehicle control ECU
(engine is unable to start) « Engine control system
Abnormal signal input from the ECM . .
POAOF 533 Engine Failed to Start (abnormal engine output when running Hyb_rld vehicle control ECU
» Engine control system
out of fuel)
Abnormal signal input from the ECM . .
POAOF 534 Engine Failed to Start (fuel level not sufficient to start the en- Hyb.“d vehicle control ECU
. « Engine control system
gine)
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC OUTPUT (ENGINE)

1. Turnignition switch ON.
2. Check DTC.

DTCs are output.

Is DTC detected?

YES >> Go to inspection procedure relevant to output DTC.
NO >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
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POAOF-238

DeSC” pt|0n INFOID:0000000001504226

The hybrid vehicle control ECU detects this DTC and effects fail-safe control if the engine or hybrid transaxle
gear has seized up, or foreign objects have been caught in either of them.

Hybrid Transaxle

Generator

N

R
L :
}\\\\\\Q\\}\\\\ Engine

110000

_______________

[~Ring Gear

-Sun Gear (Motor) Ring Gear—

-Pinion Gear Sun Gear (Generator)~]

Pinion Gear 7}

Motor Speed Reduction Planetary Gear Unit Power Split Planetary Gear Unit
JMCIA0094GE)

NOTE:
If this DTC is output, the engine or hybrid transaxle gear may be seized up. Be sure to check the level of the
engine oil, hybrid transaxle oil (ATF), and coolant before inspection.

DTC LOgIC INFOID:0000000001504227

DTC DETECTION LOGIC

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause

Engine
Hybrid transaxle (shaft, gear)

Engine does not start even :
¢ Transmission input damper

though cranking it [hybrid transax-

POAOF 238 Engine failed to start - - .
le input malfunction (engine sys- -
tem)] Wire harness or connector
Hybrid vehicle control ECU
Diagnosis Procedure

1.PRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.
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¢ Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC OUTPUT (ENGINE)

1. Turnignition switch ON.
2. Check DTC.

Is DTC detected?
YES >> Go to Diagnosis Procedure relevant to output DTC.
NO >> GO TO 3.

3.CHECK CRANKSHAFT PULLEY REVOLUTION (P POSITION)

1. Turnignition switch OFF, move the shift lever to the P position, and lift up the vehicle.

2. Turn the crankshaft pulley by hand to check if the crankshaft rotates.
CAUTION:
Do not turn ignition switch to READY position while performing this inspection. Be sure to turn
ignition switch OFF before performing this inspection, to prevent the engine from starting.

The crankshaft rotates.

OK or NG
OK >> GO TO 4.
NG >> GO TO 12.
4.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - CRANKSHAFT POSITION
SENSOR)
See EC-250, "Diagnosis Procedure”.
OK or NG
OK >> GO TO 5.
NG >> Repair or replace harness or connector.
5.INSPECT CRANKSHAFT POSITION SENSOR

See EC-251, "Component Inspection".
OK or NG

OK >> GO TO 6.
NG >> Replace crankshaft position sensor.

6.CHECK DTC OUTPUT (HYBRID SYSTEM)

1. Check DTC.
2. Confirm and record the DTCs, freeze frame data, and information for the HV system.

>>GO TO 7.
[ .CLEAR DTC
1. Clear DTC.

>> GO TO 8,

8.CHECK READY LIGHT ON

1. Turn ignition switch ON.
2. Select “MG1 REVOLUTION” and “ENGINE SPEED” in “" mode with CONSULT-III.
3. Depress the brake pedal and turn ignition switch to READY position.

The READY light comes on.
NOTE:
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* If the READY light does not come on and the reading on the CONSULT-IIl shows DTC P0OA90-239
(hybrid transaxle input malfunction [shaft damaged]), or the READY light comes on and MG1 turns but
the engine does not crank, replace the hybrid transaxle.

« If this DTC (POAOF-238) is output, the HV battery may be dead and DTC P3000-388 or P3000-389 may
be output.

4. Refer to the graph for data list confirmation of “MG1 REVOLUTION” and “ENGINE SPEED".

Normal
ﬁ Malfunction ~ ~ ~
Generator Engine Motor
JMCIA0095GB]
Engine speed Generator speed
Approx. 900 rpm Approx. 3,200 rpm
Approx. 1,500 rpm Approx. 5,400 rpm

OK or NG
OK >> GO TO 9.
NG >> Replace hybrid transaxle (See TM-34, "Removal and Installation").

O.CHECK ENGINE RACING

1. Turnignition switch to READY position.
2. While the READY light is on, depress the accelerator pedal for 10 seconds with the shift lever in the P
position.

The engine revs up.

NOTE:

If the engine does not rev up and the reading on the CONSULT-III shows DTC P3147-239 (hybrid tran-
saxle input malfunction [shaft damaged]), or the Generator turns but the engine does not crank, replace
the hybrid transaxle.

OK or NG

OK >> GO TO 10.
NG >> Replace hybrid transaxle (See TM-34, "Removal and Installation").

10.CHECK CREEP MOVEMENT

1. Depress the brake pedal, move the shift lever to the D position, and release the brake pedal.

The wheels turn (creeping along).

NOTE:
If the wheels do not turn and the reading on the CONSULT-Ill shows DTC P3147 (hybrid transaxle mal-
function), replace the hybrid transaxle.

OK or NG
OK >> GO TO 11.
NG >> Replace hybrid transaxle (See TM-34, "Removal and Installation™).

11.cHECK ENGINE SPEED

1. While driving at the vehicle speed of more than 6 mph (10 km/h), fully depress the accelerator pedal to
raise the engine speed.

Engine speed increases smoothly.
NOTE:
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If the engine over-revs or the reading on the CONSULT-III shows DTC P3147-241 (hybrid transaxle input
malfunction [torque limiter slipping]), replace the transmission input damper.

OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Replace transmission input damper assembly.

12.CHECK FRONT TIRE REVOLUTION

1. Stop vehicle and turn ignition switch OFF.

2. Lift up the vehicle.

3. Move the shift lever to the N position.
CAUTION:
Do not turn ignition switch to READY position while performing this inspection. Be sure to turn
ignition switch OFF before performing this inspection, to prevent the engine from starting.

4. Turn the crank pulley by hand to check if the front tires rotate.

The front tires do not rotate.

OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation").
NG >> Check and repair engine.
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POA10-263

DeSC” pt|0n INFOID:0000000001504229

The hybrid vehicle converter (DC/DC converter) converts the DC 244.8 V of the HV battery into DC 12 V in
order to supply power to areas such as the vehicle's lighting, audio, and ECU systems. In addition, it charges
the auxiliary battery.

A transistor bridge circuit initially converts DC 244.8 V into alternating current, and a transformer lowers its
voltage. Then, it is rectified and smoothed (into DC) and converted into DC 12 V.

The hybrid vehicle converter (DC/DC converter) controls the output voltage in order to keep a constant voltage
at the terminals of the auxiliary battery.

HV Battery Assembly

DC 244.8V
Hybrid Vehicle Converter (DC/DC Converter)
AMD —
N\ * | |

-4 GND H | | |$

-

_' | Auxiliary Battery [}

I s

IDH+DT NODD| VLO

+B

Battery Smart Unit

Hybrid Vehicle Control ECU

The hybrid vehicle control ECU uses the NODD signal line to transmit a stop command to the hybrid vehicle
converter (DC/DC converter) and receive signals indicating the normal or abnormal condition of the 12 V
charging system.

If the vehicle is being driven with an inoperative hybrid vehicle converter (DC/DC converter), the voltage of the
auxiliary battery will drop, which will prevent the continued operation of the vehicle. Therefore, the hybrid vehi-
cle control ECU monitors the operation of the hybrid vehicle converter (DC/DC converter) and alerts the driver
if it detects a malfunction.
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Hybrid Vehicle Converter (DC/DC Converter) Hybrid Vehicle Control ECU
IGCT
©
NODD | 5 6 103 [Nopp 1000
B130 E66, M\
HV
Battery
Connector 47.5kQ2 o
82.5kQ3
7T
JMCIA0139GB]
DTC Logic INFOID:0000000001504230

DTC DETECTION LOGIC

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause
+B short in hybrid vehicle » Wire harness or connector
POA10 263 gicr:(/:lji?Hci:orT\llr?rtjtr Status converter (DC/DC converter) | « Hybrid vehicle converter (DC/DC converter)
gninp NODD signal line « Hybrid vehicle control ECU
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.CHECK DTC OUTPUT (HYBRID SYSTEM)

1. Turnignition switch ON.
2. Check DTC.
Are DTC P0OA10-263 and other DTCs detected?

YES >> Go to Diagnosis Procedure relevant to output DTC.
NO >> GO TO 3.

3.CHECK HARNESS AND CONNECTOR
1. Turnignition switch OFF.
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2. Disconnect the battery pack wire connector B130 (See HBB-97, "Removal and Installation").
3. Turn ignition switch ON.
4. Measure the voltage according to the value(s) in the table below.

Battery pack wire connector
Ground Voltage
Connector Terminal
B130 6 (NODD) Ground Below 1V
NOTE:

Turning ignition switch ON with the battery pack wire connector disconnected causes other DTCs to be
stored. Clear the DTCs after performing this inspection.

OK or NG

OK >> GO TO 4.
NG >> GO TO 5.

4 .CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE CONNECTOR - HYBRID VEHICLE CON-
VERTER)

CAUTION:

Be sure to wear insulated gloves.

1. Turnignition switch OFF.

2. Check that the service plug grip is not installed.

3. Disconnect the hybrid vehicle converter (DC/DC converter) con-
nector (See HBB-103, "Removal and Installation").

Battery Pack
Wire Connector

4. Turn ignition switch ON. - 5
5. Measure the voltage according to the value(s) in the table below. EM ,
B Side
Battery pack wire connector
Ground Voltage
Connector Terminal NODD
~e
B130 6 (NODD) Ground Below 1V w ASide
NOTE: =)

JMCIA0135GB]

Turning ignition switch ON with the battery pack wire connector
disconnected causes other DTCs to be stored. Clear the DTCs
after performing this inspection.

6. Turn ignition switch OFF.

7. Measure the resistance according to the value(s) in the table below.

Battery pack wire connector
Ground Resistance
Connector Terminal
B130 6(NoDD) | Eachoftheother | 0 o higher
terminals
OK or NG

OK >> Replace hybrid vehicle converter (See HBC-625, "Removal and Installation™).
NG >> Repair or replace harness or connector.

5.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY PACK WIRE)

1. Disconnect the hybrid vehicle control ECU harness connector E66.

2. Turn ignition switch ON.

3. Measure the voltage according to the value(s) in the table below.

Hybrid vehicle control ECU
Ground Voltage
Connector Terminal
E66 103 (NODD) Ground Below 1V
NOTE:

Turning ignition switch ON with the battery pack wire connector disconnected causes other DTCs to be
stored. Clear the DTCs after performing this inspection.
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OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace harness or connector.
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POA10-592

POA10-592

Description

INFOID:0000000001504232

The hybrid vehicle converter (DC/DC converter) controls output voltage based on voltage switching signals
sent from the hybrid vehicle control ECU.

Hybrid Vehicle Converter (DC/DC Converter)

VLO

Hybrid Vehicle Control ECU

7 104 100 Q
3 VLO
B130) Es6) W
HV 300k
Battery —
Connector 100kQ 2

JMCIA0140GB]

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000001504233

DTC No. | INF code

Trouble diagnosis name

DTC detecting condition

Possible cause

POA10 592

DC/DC Converter Status
Circuit High Input

Hybrid vehicle converter (DC/DC converter)
voltage switching (VLO) signal circuit mal-
function (+B short)

Hybrid vehicle control ECU

Diagnosis Procedure

1.PRECONDITIONING

INFOID:0000000001504234

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.
2.CHECK HYBRID VEHICLE CONTROL ECU

1. Connect an oscilloscope between the battery pack wire termi-
nals specified in the table below, and measure the waveform.

Item

Contents

Terminal

7 (VLO) - 10 (GND)

Equipment Setting

5 VIDIV,, 50 ms./DIV.

GND

Condition

Ignition switch ON

NOTE:

Perform this inspection with the battery pack wire connected.

OK or NG
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OK >> GO TO 5.
NG >> GO TO 3.
3.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY PACK WIRE
CONNECTOR)

1. Disconnect the battery pack wire connector B130.
2. Turn ignition switch ON.
3. Measure the voltage according to the value(s) in the table below.

Battery pack wire

Ground Voltage
Connector Terminal
B130 7 (VLO) Ground Below 1V
NOTE:

Turning ignition switch ON with the hybrid vehicle control ECU connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing this inspection.

OK or NG

OK >> GO TO 4.
NG >> Repair or replace harness or connector.

4 .CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER - BATTERY PACK WIRE CON-
NECTOR)

1. Turnignition switch OFF.
CAUTION:
Be sure to wear insulated gloves.
2. Remove the service plug grip.
NOTE:
After removing the service plug grip, do not turn ignition switch to READY position, unless instructed by
the repair manual because this may cause a malfunction.
3. Disconnect the hybrid vehicle converter (DC/DC converter) connector.
4. Measure the voltage according to the value(s) in the table below.

Wire Harness Side:

Hybrid Vehicle Converter (DC/DC Converter) Battery Pack Wire

I8

HIEH|  Asce

VvLO

JMCIA0136GB}

Battery pack wire
- Ground Voltage
Connector Terminal
B130 7 (VLO) Ground Below 1V
Hybrid vehicle converter
(DC/DC converter) Ground Voltage
Connector Terminal
n4 3 (VLO) Ground Below 1V
OK or NG
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OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace harness or connector.

5.cLEArR DTC

1. Turn ignition switch ON.
2. Read and record the DTCs and freeze frame data.
3. Clear the DTCs.

>> GO TO 6.
6.RECONFIRM DTC OUTPUT (HYBRID SYSTEM)

1. Turn ignition switch ON.
2. Check DTC.

Is DTC POA10-592 detected?

YES >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NO >>GO TO 7.

7.CHECK FOR INTERMITTENT INCIDENT

1. Check for intermittent incident (See GI-42, "Intermittent Incident").
OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace malfunctioning parts, component and area.
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POA1A-151, POA1A-155, POA1A-156, POA1A-158, POA1A-166

D eS C rl ptl 0 n INFOID:0000000001504235

The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504236

DTC DETECTION LOGIC HBC

The MG ECU performs many diagnostic tests to verify proper operation of internal ECU systems. For one of
these diagnostics, the MG ECU checks the result of the generator CPU self-test. If the MG ECU detects a
“Fail” from the generator CPU self-test, it will conclude that there is an internal malfunction in the generator
CPU. The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause
151 Run pulse error
155 A/D error
156 ROM-RAM error

POALA 158 | Generator Control Module Lo recognition error Inverter with converter assembly
166 R/D converter NM stop error (MG ECU)
658 ALU error
659 Communication error (from MG1 to MG2)
791 R/D converter communication error

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.ol Module

>>GO TO 2.
2 .REPLACE INVERTER WITH CONVERTER ASSEMBLY

>> COMPLETED

Revision: May 2007 HBC-161 2007 Altima Hybrid



POA1A-200, POA1A-792, POA1A-793
< COMPONENT DIAGNQOSIS >

POA1A-200, POA1A-792, POA1A-793

DeSC” pt|0n INFOID:0000000001504238

The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504239

DTC DETECTION LOGIC

The MG ECU (in the inverter with converter assembly) performs many diagnostic tests to verify proper opera-
tion of internal ECU systems. For this diagnostic monitor, the MG ECU checks for an R/D (Resolver/Digital
converter) malfunction involving the generator resolver. If MG ECU detects an R/D error, it will conclude that
there is an internal malfunction involving the generator resolver. The hybrid vehicle control ECU will illuminate
the MIL and seta DTC.

DTC No. | INF code | Trouble diagnosis name DTC detecting condition Possible cause

* Inverter with converter assembly (MG ECU)
Generator R/D resolver .
200 « Hybrid transaxle (Generator resolver)
angle error .
« Wire harness or connector

* Inverter with converter assembly (MG ECU)

POA1A 792 Generator Control Module | REF frequency error « Hybrid transaxle (Generator resolver)
» Wire harness or connector

« Inverter with converter assembly (MG ECU)
793 REF signal open error * Hybrid transaxle (Generator resolver)
» Wire harness or connector

Diagnosis Procedure INFOID:0000000001504240

1.prECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC OUTPUT (HYBRID SYSTEM)
1. Turn ignition switch ON.

2. Check DTC.
DTC No. Relevant Diagnosis
P0A4B-253, POA4C-513, POA4D-255 Generator resolver circuit

Is any DTC detected?

YES >> Go to Diagnosis Procedure relevant to output DTC.
NO >> GO TO 3.

3.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)

See HBC-111, "Diagnosis Procedure".

OK or NG

OK >> GO TO 4.
NG >> COnnect securely.
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4 .CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - GENERATOR RE-
SOLVER)

CAUTION:
Be sure to wear insulated gloves.
1. Turnignition switch OFF and remove the service plug grip.
NOTE:
After removing the service plug grip, do not turn ignition switch to READY position, unless instructed by
the repair manual because this may cause a malfunction. HBC
2. Disconnect the inverter with converter assembly harness connector F79.
3. Turn ignition switch ON.
4. Measure the voltage according to the value(s) in the table below.

Inverter with converter assembly
Ground Voltage
Connector Terminal
46 (GRF)
45 (GRFG)
41 (GSN)
F79 Ground Below 1V
42 (GSNG)
43 (GCS)
44 (GCSG)
NOTE:

Turning ignition switch ON with the inverter with converter assembly connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing this inspection.

OK or NG
OK >> GO TO 5.
NG >> Repair or replace harness or connector.

5 .CHECK GENERATOR RESOLVER

1. Turnignition switch OFF.
2. Measure the resistance according to the value(s) in the table below.

Check for open

Inverter with converter assembly Inverter with converter assembly ]
Resistance
Connector Terminal Connector Terminal
46 (GRF) 45 (GRFG) 5.81011.8 Q
F79 41 (GSN) F79 42 (GSNG) 11.7t017.7 Q
43 (GCS) 44 (GCSG) 11.7t017.7 Q
3. Measure the resistance according to the value(s) in the table below.
Check for short
Inverter with converter assembly
Ground Resistance
Connector Terminal
46 (GRF)
45 (GRFG)
41 (GSN) )
F79 Ground 10 kQ or higher
42 (GSNG)
43 (GCS)
44 (GCSG)
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Inverter with converter assembly Inverter with converter assembly

Connector

Terminal

Connector

Terminal

Resistance

F79

46 (GRF)

45 (GRFG)

44 (GCSG)

43 (GCS)

F79

44 (GCSG)

43 (GCS)

41 (GSN)

42 (GSNG)

44 (GCSG)

43 (GCS)

41 (GSN)

42 (GSNG)

41 (GSN)

42 (GSNG)

41 (GSN)

42 (GSNG)

10 kQ or higher

OK or NG

OK >> Replace inverter with converter assembly (See HBC-619, "Removal and Installation”).
NG >> GO TO 6.

6.CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER CONNECTOR)

1. Check the connection of the generator resolver connector.

The connector is connected securely and there are no contact problems.

OK or NG

OK >> GO TO7.

NG >> Connect securely.

7 .CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - GENERATOR RE-

SOLVER)

1. Disconnect the motor generator No.1 harness connector F78.
2. Measure the resistance according to the value(s) in the table below.

Check for open

Inverter with converter assembly Motor generator No.1 )
Resistance
Connector Terminal Connector Terminal
46 (GRF) 1 (GRF)
45 (GRFG) 6 (GRFG)
41 (GSN) 2 (GSN)
F79 F78 Below 1 Q
42 (GSNG) 7 (GSNG)
43 (GCS) 3 (GCS)
44 (GCSG) 8 (GCSG)
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Check for short
Inverter with converter assembly )
Connector Terminal Ground Resistance
46 (GRF)
45 (GRFG)
F79 MG Ground 10 kQ or higher
42 (GSNG)
43 (GCS)
44 (GCSG)
Check for short
Motor generator NO.1 )
Connector Terminal Ground Resistance
1 (GRF)
6 (GRFG)
F78 2 (GSN) Ground 10 kQ or higher
7 (GSNG)
3 (GCS)
8 (GCSG)
Inverter with converter assembly Inverter with converter assembly ]
Connector Terminal Connector Terminal Resistance
46 (GRF) 45 (GRFG)
43 (GCS) 44 (GCsG)
41 (GSN) 42 (GSNG)
46 (GRF) 44 (GCSE)
46 (GRF) 43 (GCS)
46 (GRF) 41 (GSN)
46 (GRF) 42 (GSNG)
F79 45 (GRFG) F79 44 (GCSG) 10 kQ or higher
45 (GRFG) 43 (GCS)
45 (GRFG) 41 (GSN)
45 (GRFG) 42 (GSNG)
44 (GCSG) 41 (GSN)
44 (GCSG) 42 (GSNG)
43 (GCS) 41 (GSN)
43 (GCS) 42 (GSNG)
NOTE:

The generator resolver is not available separately. If it requires replacement, replace the hybrid transaxle.
OK or NG

OK >> Replace hybrid transaxle (See HBC-625, "Removal and Installation").
NG >> Repair or replace harness or connector.
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POA1A-658, POA1A-659, POA1A-791

DeSC” pt|0n INFOID:0000000001504241

The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504242

DTC DETECTION LOGIC

The MG ECU performs many diagnostic tests to verify proper operation of internal ECU systems. For one of
these diagnostics, the MG ECU checks the result of the generator CPU self-test. If the MG ECU detects a
“Fail” from the generator CPU self-test, it will conclude that there is an internal malfunction in the generator
CPU. The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause
151 Run pulse error
155 A/D error
156 ROM-RAM error
POAIA 158 | Generator Control Module L recognition error Inverter with converter assembly
166 R/D converter NM stop error (MG ECU)
658 ALU error
659 Communication error (from MG1 to MG2)
791 R/D converter communication error
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.ol Module

>>GO TO 2.
2 .REPLACE INVERTER WITH CONVERTER ASSEMBLY

>> COMPLETED
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POA1B-163, POA1B-164, POA1B-192, POA1B-193, POA1B-195, POA1B-198

D eS C rl ptl 0 n INFOID:0000000001504244

The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504245

DTC DETECTION LOGIC HBC

The MG ECU performs many diagnostic tests to verify proper operation of internal ECU systems. In one of
those diagnostics, the MG ECU checks the result of the motor CPU self-test. If the MG ECU detects a “Fail”
from the motor CPU self-test, it will conclude that there is an internal malfunction in the motor CPU.

The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
POA1B 163 IPM positive power source error
POA1B 164 IPM negative power source error
POA1B 192 A/D error
POA1B 193 ROM-RAM error
POA1B 195 CPU recognition error
POALB 198 [\Dnrcl)\(/ji:;\:omr A” Control R/D converter NM stop error I(;\lxér;e(r:nv;th converter assembly
POA1B 511 Standard voltage for analog signal offset
POA1B 512 Standard voltage for analog signal
POA1B 661 Communication error (from MG2 to MG1)
POA1B 786 ALU error
POA1B 794 R/D converter communication error
Diagnosis Procedure

1.PRECONDITIONING

¢ Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.
2 .REPLACE INVERTER WITH CONVERTER ASSEMBLY

>> COMPLETED
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< COMPONENT DIAGNQOSIS >

POA1B-168, POA1B-795, POA1B-796

DeSC” pt|0n INFOID:0000000001504247

The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504248

DTC DETECTION LOGIC

The MG ECU (in the inverter with converter assembly) performs many diagnostic tests to verify proper opera-
tion of internal ECU systems. For this diagnostic monitor, the MG ECU checks for an R/D (Resolver/ Digital
converter) malfunction involving the motor resolver. If the MG ECU detects an R/D converter error, it will con-
clude that there is an internal malfunction involving the motor resolver. The hybrid vehicle control ECU will illu-
minate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause

« Inverter with converter assembly
(MG ECU)

¢ Hybrid transaxle (Motor resolver)

« Wire harness or connector

168 R/D resolver angle error

« Inverter with converter assembly
(MG ECU)

« Hybrid transaxle (Motor resolver)

« Wire harness or connector

POA1B 795 Drive Motor “A” Control Module | REF frequency error

« Inverter with converter assembly
(MG ECU)

¢ Hybrid transaxle (Motor resolver)

* Wire harness or connector

796 REF signal open error

Diagnosis Procedure INFOID:0000000001504249

1.prECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.CHECK DTC OUTPUT (HYBRID SYSTEM)

1. Turn ignition switch ON.

2. Check DTC.
DTC No. Relevant Diagnosis
POA3F-243, POA40-500, POA41-245 Motor resolver circuit

Is any DTC detected?

YES >> Go to Diagnosis Procedure relevant to output DTC.
NO >> GO TO 3.

3.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)

See HBC-111, "Diagnosis Procedure".

OK or NG
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OK >> GO TO 4.
NG >> Connect securely.

4 .CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - MOTOR RESOLV-
ER)

CAUTION:

Be sure to wear insulated gloves.

1. Turnignition switch OFF and remove the service plug grip.
NOTE: HBC
After removing the service plug grip, do not turn ignition switch to READY position, unless instructed by
the repair manual because this may cause a malfunction.

2. Disconnect the inverter with converter assembly harness connector E69.

3. Turn ignition switch ON.

4. Measure the voltage according to the value(s) in the table below.

Inverter with converter assembly
Ground Voltage
Connector Terminal
53 (MRF)
52 (MRFG)
51 (MSN)
E69 Ground Below 1V
47 (MSNG)
48 (MCS)
49 (MCSG)
NOTE:

Turning ignition switch ON with the inverter with converter assembly connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing this inspection.

OK or NG

OK >> GO TO 5.
NG >> Repair or replace harness or connector.

5 .CHECK GENERATOR RESOLVER

1. Turnignition switch OFF.
2. Measure the resistance according to the value(s) in the table below.

Check for open

Inverter with converter assembly Inverter with converter assembly ]
Resistance
Connector Terminal Connector Terminal
53 (MRF) 52 (MRFG) 581t011.8Q
E69 51 (MSN) E69 47 (MSNG) 11.7t0 17.7 Q
48 (MCS) 49 (MCSG) 11.7t0 17.7 Q

3. Measure the resistance according to the value(s) in the table below.

Check for short
Inverter with converter assembly
Ground Resistance
Connector Terminal
53 (MRF)
52 (MRFG)
51 (MSN) )
E69 Ground 10 kQ or higher
47 (MSNG)
48 (MCS)
49 (MCSG)
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Inverter with converter assembly Inverter with converter assembly

Connector

Terminal

Connector

Terminal

Resistance

E69

53 (MRF)

52 (MRFG)

51 (MSN)

47 (MSNG)

E69

51 (MSN)

49 (MCSG)

48 (MCS)

47 (MSNG)

51 (MSN)

49 (MCSG)

48 (MCS)

47 (MSNG)

48 (MCS)

49 (MCSG)

48 (MCS)

47 (MSNG)

10 kQ or higher

OK or NG

OK >> Replace inverter with converter assembly (See HBC-619, "Removal and Installation”).
NG >> GO TO 6.

6.CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

1. Check the connection of the motor resolver connector.

The connector is connected securely and there are no contact problems.

OK or NG

OK >> GO TO7.

NG >> Connect securely.

7 .CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - MOTOR RESOLV-

ER)

1. Disconnect the motor generator No.2 harness connector F69.

2. Measure the resistance according to the value(s) in the table below.

Check for open

Inverter with converter assembly Motor generator No.2 )
Resistance
Connector Terminal Connector Terminal
53 (MRF) 1 (MRF)
52 (MRFG) 4 (MRFG)
51 (MSN) 2 (MSN)
E69 F69 Below 1 Q
47 (MSNG) 5 (MSNG)
48 (MCS) 3 (MCS)
49 (MCSG) 6 (MCSG)
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Check for short
Inverter with converter assembly )
Ground Resistance
Connector Terminal
53 (MRF)
52 (MRFG)
51 (MSN) )
E69 Ground 10 kQ or higher
47 (MSNG)
48 (MCS)
49 (MCSG)
Check for short
Motor generator NO.2 )
- Ground Resistance
Connector Terminal
1 (MRF)
4 (MRFG)
2 (MSN) )
F78 Ground 10 kQ or higher
5 (MSNG)
3 (MCS)
6 (MCSG)

Inverter with converter assembly

Inverter with converter assembly

Connector Terminal Connector Terminal Resistance
53 (MRF) 52 (MRFG)
51 (MSN) 47 (MSNG)
48 (MCS) 49 (MCSG)
53 (MRF) 51 (MSN)
53 (MRF) 49 (MCSG)
53 (MRF) 48 (MCS)
53 (MRF) 47 (MSNG)
£09 52 (MRFG) E69 51 (MSN) 10 kQ or higher
52 (MRFG) 49 (MCSG)
52 (MRFG) 48 (MCS)
52 (MRFG) 49 (MCSG)
51 (MSN) 48 (MCS)
51 (MSN) 49 (MCSG)
47 (MSNG) 48 (MCS)
47 (MSNG) 49 (MCSG)
NOTE:

The generator resolver is not available separately. If it requires replacement, replace the hybrid transaxle.

OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation").
NG >> Repair or replace harness or connector.

Revision: May 2007

HBC-171

2007 Altima Hybrid



POA1B-511, POA1B-512, POA1B-661, POA1B-786, POA1B-794
< COMPONENT DIAGNQOSIS >

POA1B-511, POA1B-512, POA1B-661, POA1B-786, POA1B-794

DeSC” pt|0n INFOID:0000000001504250

The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504251

DTC DETECTION LOGIC

The MG ECU performs many diagnostic tests to verify proper operation of internal ECU systems. In one of
those diagnostics, the MG ECU checks the result of the motor CPU self-test. If the MG ECU detects a “Fail”
from the motor CPU self-test, it will conclude that there is an internal malfunction in the motor CPU.

The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause

POA1B 163 IPM positive power source error

POA1B 164 IPM negative power source error

POA1B 192 A/D error

POA1B 193 ROM-RAM error

POA1B 195 CPU recognition error

POALB 198 arcl)\éill\ellotor A” Control R/D converter NM stop error I(r[\]/\|l(§rt|§(r:‘g)lth converter assembly
POA1B 511 Standard voltage for analog signal offset

POA1B 512 Standard voltage for analog signal

POA1B 661 Communication error (from MG2 to MG1)

POA1B 786 ALU error

POA1B 794 R/D converter communication error

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.
2 .REPLACE INVERTER WITH CONVERTER ASSEMBLY

>> COMPLETED
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POA1B-788

DeSC” pt|0n INFOID:0000000001504253

If the inverter with converter assembly (MG ECU) is reset due to a problem with the power source in the
inverter, the hybrid vehicle control ECU will set this DTC.

NOTE:

Clearing the DTCs using the CONSULT-IIl when DTC U0110-657 is detected and the problem is still occurring
will cause DTC POA1B-788 to be stored. However, it is not necessary to perform inspection for DTC POA1B-
788 because DTC POA1B-788 indicates a communication system malfunction.

DTC Log I C INFOID:0000000001504254

DTC DETECTION LOGIC

If an abnormal power source IC CPU reset is detected in the MG ECU, the hybrid vehicle control ECU will illu-
minate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause

* Wire harness or connector

Error in reset signal from power | ¢ Inverter with converter assembly
source IC (MG ECU)

* Hybrid transaxle

POA1B 788 Drive Motor “A” Control Module

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.

2.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)

See HBC-111, "Diagnosis Procedure”.

OK or NG

OK >> GO TO 3.
NG >> Connect securely.

3.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - HIGH VOLTAGE
FUSE AND FUSIBLE LINK BOX)

CAUTION:

Be sure to wear insulated gloves.

1. Turnignition switch OFF and remove the service plug grip (See HBC-613, "Precautions for Inspecting the
Hybrid Control System").

NOTE:

After removing the service plug grip, do not turn ignition switch to READY position, unless instructed by
the service manual because this may cause a malfunction.

Remove the IGCT relay from the high voltage fuse and fusible link box.

Disconnect the inverter with converter assembly harness connector E69.

Measure the resistance according to the value(s) in the table below.

Pwn
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Check for open
Inverter with converter assembly High voltage fuse and fusible fink )
0X Resistance
Connector Terminal Connector Terminal
1(+B)
E69 V-1 5 (IGCT relay) Below 1 Q
2 (+B2)
Inverter with converter assembly )
Ground Resistance
Connector Terminal
3 (GND1)
E69 Ground Below 1 Q
4 (GND2)
Check for short
Inverter with converter assembly )
Ground Resistance
Connector Terminal
1 (+B) .
E69 Ground 10 kQ or higher
2 (+B2)
OK or NG

OK >> GO TO 4.
NG >> Repair or replace harness or connector.

4.CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION CONDITION)

CAUTION:

Be sure to wear insulated gloves.

1. Check that the service plug grip is not installed.

2. Check that the bolts for the motor cable are tightened to the specified torque.
NOTE:
Make sure that the tightening torque of the bolts is between 3.0 and 5.0 N-m (0.3 and 0.5 kg-m, 27 and 44
in-1b).

Torque : 4.0 N-m (0.4 kg-m, 35 in-Ib)
OK or NG

OK >> GO TO 5.
NG >> Tighten to specified torque.

5.CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION CONDITION)

CAUTION:

Be sure to wear insulated gloves.

1. Check that the service plug grip is not installed.

2. Check that the bolts for the generator cable are tightened to the specified torque.
NOTE:

Make sure that the tightening torque of the bolts is between 3.0 and 50 N-m (0.3 and 0.5 kg-m, 27 and 44
in-1b).

Torque : 4.0 N-m (0.4 kg-m, 35in-Ib)
OK or NG
OK >> GO TO 6.
NG >> Tighten to specified torque.
6.INSPECT HYBRID TRANSAXLE (MG1)

CAUTION:

Be sure to wear insulated gloves.

1. Check that the service plug grip is not installed.

2. Disconnect the generator cable and motor cable from the inverter with converter assembly (See HBC-
619, "Removal and Installation").
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3.

Using a milliohmmeter, measure the resistance according to the
value(s) in the table below. (Check MG1 for an interphase
short.)

NOTE:

If the MG1 temperature is high, the resistance varies greatly.
Therefore, measure the resistance at least 8 hours after the
vehicle is stopped.

Generator Cable

Terminal Terminal Resistance
U \Y 59 to 65 mQ Shielded Wire Ground
JMCIA0137GB|
\% W 56 to 62 mQ
W U 56 to 62 mQ
NOTE:

To correct the variation of the measured resistance due to temperature, use the following formula to calcu-
late the resistance at 20°C.

R20 =Rt /[1 + 0.00393 X (T - 20)]
The calculation is based on the following:

R20 : Resistance at 20°C (mQ)
Rt : Measured resistance (mQ)
T : Temperature when the resistance is measured (°C)
4. Using a megohmmeter (500 V range), measure the resistance according to the value(s) in the table
below.
NOTE:

Be sure to set the megohmmeter to 500 V when performing this test. Using a setting higher than 500 V
can result in damage to the component being inspected.

Terminal Ground Resistance
U 20 MQ
Body ground and
M shielded wire ground 56 t0 62 mQ2
W 56 to 62 mQ
OK or NG

OK >>GO TO 7.
NG >> Replace hybrid transaxle (See TM-34, "Removal and Installation").

7 .INSPECT HYBRID TRANSAXLE (MG2)

CAUTION:
Be sure to wear insulated gloves.

1. Check that the service plug grip is not installed.
2. Disconnect the generator cable and motor cable from the inverter with converter assembly (See HBC-
619, "Removal and Installation").
3. Using a milliohmmeter, measure the resistance according to the Motor Cable
value(s) in the table below. (Check MG2 for an interphase
short.)
NOTE:

If the MG2 temperature is high, the resistance varies greatly.
Therefore, measure the resistance at least 8 hours after the
vehicle is stopped.

Terminal Terminal Resistance
U v 69.5T0 76.5 mQ Shielded Wire Ground [
\ W 66.5 to 73.5 mQ
w U 66.5 to 73.5 mQ
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POA1B-788

NOTE:

To correct the variation of the measured resistance dueto temperature, use the following formula to calcu-
late the resistance at 20°C.

R20 =Rt/ [1 + 0.00393 X (T - 20)]

The calculation is based on the following:

R20
Rt
T

: Resistance at 20°C (mQ)
: Measured resistance (mQ)
: Temperature when the resistance is measured (°C)

4. Using a megohmmeter (500 V range), measure the resistance according to the value(s) in the table

below.
NOTE:

Be sure to set the megohmmeter to 500 V when performing this test. Using a setting higher than 500 V
can result in damage to the component being inspected.

Terminal Ground Resistance
U
Body ground and .
v shielded wire ground 20 M or higher
W
OK or NG

OK >> Replace inverter with converter assembly (See HBC-619, "Removal and Installation").
NG >> Replace hybrid transaxle (See TM-34, "Removal and Installation").
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POA1D-134, POA1D-135, POA1D-570

D eS C rl ptl 0 n INFOID:0000000001504256

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504257

DTC DETECTION LOGIC HBC

The hybrid vehicle control ECU performs diagnostic monitoring to verify proper operation of vehicle systems.
One of these monitors the rationality of internal analog (signal) to digital conversions. The hybrid vehicle con-
trol ECU monitors the internal A/D (Analog/Digital converter) value. If there is an A/D converter malfunction,
the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
134
POA1D 135 Hybrid Powertrain Control Module | ECU internal error Hybrid vehicle control ECU
570
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU
See HBC-625, "Removal and Installation".

>> COMPLETED
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POA1D-140

DeSC” pt|0n INFOID:0000000001504259

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504260

DTC DETECTION LOGIC

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU sys-
tems. One of these tests checks for errors after a memory read/write diagnostic test. If the hybrid vehicle con-
trol ECU detects this malfunction inside the ECU, it will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
POA1D 140 Hybrid Powertrain Control Module | ECU internal error Hybrid vehicle control ECU
Diagnosis Procedure INFOIDI0000000001504261

1.prECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU

See HBC-625, "Removal and Installation"”.

>> COMPLETED
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POA1D-141

Description

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC Logic

DTC DETECTION LOGIC HBC

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU sys-
tems. One of these tests checks for errors in the ROM (Read Only Memory) circuits of the hybrid vehicle con-
trol ECU. If the hybrid vehicle control ECU detects this malfunction inside the ECU, it will illuminate the MIL
and seta DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
POA1D 141 Hybrid Powertrain Control Module | ECU internal error Hybrid vehicle control ECU
Diagnosis Procedure INFOIDI0000000001504264

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

 After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU

See HBC-625, "Removal and Installation".

>> COMPLETED
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POA1D-144, POA1D-145
< COMPONENT DIAGNQOSIS >

POA1D-144, POA1D-145

DeSC” pt|0n INFOID:0000000001504265

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504266

DTC DETECTION LOGIC

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU sys-
tems. In one of these diagnostics, the hybrid vehicle control ECU performs a self-test. If the hybrid vehicle con-
trol ECU detects an internal problem during this self-test, it will conclude that there is an internal malfunction.
The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
POA1D Hybrid Powertrain Control Module | ECU internal error Hybrid vehicle control ECU
145
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU

See HBC-625, "Removal and Installation".

>> COMPLETED
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POA1D-148
< COMPONENT DIAGNQOSIS >

POA1D-148

Description

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC Logic

DTC DETECTION LOGIC HBC

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU sys-
tems. In one of these diagnostics, the hybrid vehicle control ECU performs a self-test. If the hybrid vehicle con-
trol ECU detects an internal problem during this self-test, it will conclude that there is an internal malfunction.
The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
POALD 148 %‘;ﬂ'}?:owenram Control ECU internal error Hybrid vehicle control ECU
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After remaoving the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter withcon-
verter assembly.

>> GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU
See HBC-625, "Removal and Installation".

>> COMPLETED
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POA1D-162, POA1D-821, POA1D-822, POA1D-823
< COMPONENT DIAGNQOSIS >

POA1D-162, POA1D-821, POA1D-822, POA1D-823

DeSC rI pt|0 n INFOID:0000000001504271

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504272

DTC DETECTION LOGIC

The hybrid vehicle control ECU performs diagnostic monitoring to verify proper operation of internal ECU sys-
tems. For this diagnostics monitor, the hybrid vehicle control ECU checks the communication bus off count
and the message register of the CAN (Controller Area Network) controller. If the hybrid vehicle control ECU
detects an error in the communication bus off count or message register, it will conclude that there is a mal-
function in the hybrid vehicle control ECU. The hybrid vehicle control ECU will illuminate the MIL and set a
DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
162
POA1D Hybrid Powertrain Control Module | ECU internal error Hybrid vehicle control ECU
822
823
Diagnosis Procedure

1.PrRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU

See HBC-625, "Removal and Installation".

>> COMPLETED
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POA1D-179
< COMPONENT DIAGNQOSIS >

POA1D-179

Description

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC Logic

DTC DETECTION LOGIC HBC

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU sys-
tems. In one of these diagnostics, the hybrid vehicle control ECU performs a self-test. If the hybrid vehicle con-
trol ECU detects an internal problem during this self-test, it will conclude that there is an internal malfunction.
The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
POALD 179 %‘;ﬂ'}?:owenram Control ECU internal error Hybrid vehicle control ECU
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After remaoving the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU
See HBC-625, "Removal and Installation".

>> COMPLETED

Revision: May 2007 HBC-183 2007 Altima Hybrid



POA1D-187
< COMPONENT DIAGNQOSIS >

POA1D-187

DeSC” pt|0n INFOID:0000000001504277

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504278

DTC DETECTION LOGIC

The hybrid vehicle control ECU performs diagnostic monitoring to verify proper operation of internal and exter-
nal ECU systems. In one of these diagnostics, the hybrid vehicle control ECU monitors the important RAM
range of the hybrid vehicle control ECU. If the hybrid vehicle control ECU detects an error in the important
RAM circuits, it will conclude that there is an internal malfunction in the hybrid vehicle control ECU. The hybrid
vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
POALD 187 Eﬁr&?epowe”ra'“ Control ECU internal error Hybrid vehicle control ECU
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU
See HBC-625, "Removal and Installation".

>> COMPLETED
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POA1D-390, P3004-133
< COMPONENT DIAGNQOSIS >

POA1D-390, P3004-133

D eS C rl ptl 0 n INFOID:0000000001504280

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC LOgiC INFOID:0000000001504281

DTC DETECTION LOGIC HBC

When the hybrid vehicle control ECU detects that the HV battery has received too much charge, the hybrid
vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. | INF code Trouble diagnosis name DTC detecting condition Possible cause

POA1D 390 Hybrid Powertrain Control Module | Charge control error Hybrid vehicle control ECU

A high-voltage wiring system error
P3004 133 Power Cable Malfunction signal is detected in the hybrid ve- | ECU Hybrid vehicle control ECU
hicle control ECU

Diagnosis Procedure INFOIDI0000000001504262

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.CHECK DTC OUTPUT (HYBRID SYSTEM)

1. Turnignition switch ON.
2. Check DTC.
Are DTCs other than POA1D-390 and P3004-133 detected?

YES >> Go to Diagnosis Procedure relevant to output DTC.
NO >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
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POA1D-393
< COMPONENT DIAGNQOSIS >

POA1D-393

DeSC” pt|0n INFOID:0000000001504283

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504284

DTC DETECTION LOGIC

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU sys-
tems. In one of these diagnostics, the hybrid vehicle control ECU performs a self-test. If the hybrid vehicle con-
trol ECU detects an internal problem during this self-test, it will conclude that there is an internal malfunction.
The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
POA1D 393 Hybrid Powertrain Control Module ECU internal error Hybrid vehicle control ECU
Diagnosis Procedure INFOID:0000000001504265

1.prECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU

See HBC-625, "Removal and Installation"”.

>> COMPLETED
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POA1D-721, POA1D-722, POA1D-723, POA1D-765, POA1D-787
< COMPONENT DIAGNQOSIS >

POA1D-721, POA1D-722, POA1D-723, POA1D-765, POA1D-787

D eS C rl ptl 0 n INFOID:0000000001504286

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504287

DTC DETECTION LOGIC HBC

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU sys-
tems. In one of these diagnostics, the hybrid vehicle control ECU performs a self-test. If the hybrid vehicle con-
trol ECU detects an internal problem during this self-test, it will conclude that there is an internal malfunction.
The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause
POA1D 393 u)c/)l;rlljcliePowertraln Control ECU internal error Hybrid vehicle control ECU
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After remaoving the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU
See HBC-625, "Removal and Installation".

>> COMPLETED
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POA1D-924, POA1D-925
< COMPONENT DIAGNQOSIS >

POA1D-924, POA1D-925

DeSC” pt|0n INFOID:0000000001504289

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC LOg|C INFOID:0000000001504290

DTC DETECTION LOGIC

The hybrid vehicle control ECU performs diagnostic monitoring to verify proper operation of internal ECUsys-
tems. In this diagnostic monitor, the hybrid vehicle control ECU checks the communication bus offcount and
the message register of the CAN (Controller Area Network) controller. If the hybrid vehiclecontrol ECU detects
an error in the communication bus off count or message register, it will conclude thatthere is a malfunction in
the hybrid vehicle control ECU. The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. INF code Trouble diagnosis name DTC detecting condition Possible cause

ECU internal error is detected.

POA1D 924 Hybrid Powertrain Control Module (Resister value stuck-CAN BUS 1)

Hybrid vehicle control ECU

ECU internal error is detected.

POA1D 925 Hybrid Powertrain Control Module (Resister value stuck-CAN BUS 2)

Hybrid vehicle control ECU

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC confirmation procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

>> GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Turnignition switch ON and wait at least 5 seconds.
2. Check DTC.
Is DTC detected?

YES >> Go to HBC-188, "Diagnosis Procedure".
NO >> INSPECTION END

Diagnosis Procedure

1.PrRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.REPLACE HYBRID VEHICLE CONTROL ECU
Refer to HBC-625, "Removal and Installation”.

>> INSPECTION END
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POA1F-129
< COMPONENT DIAGNQOSIS >

POA1F-129

DeSC” pt|0n INFOID:0000000001504292

The battery smart unit (battery energy control module) sends HV battery voltage information to the hybrid vehi-
cle control ECU via serial communication.

DTC Log I C INFOID:0000000001504293

DTC DETECTION LOGIC

The hybrid vehicle control ECU calculates the differences among the received HV battery voltage, boost con-
verter voltage, and inverter voltage. If any of the differences exceed prescribed values, the hybrid vehicle con-
trol ECU determines that there is a malfunction in a battery smart unit circuit. When the hybrid vehicle control
ECU detects a malfunction, it will illuminate the MIL and set a DTC.

DTC No. INF Code Trouble diagnosis name DTC detecting condition Possible cause

HV battery voltage circuit mal-

POA1F 129 Battery Energy Control Module function

Battery smart unit

Diagnosis Procedure

1.PERFORM COMPONENT FUNCTION CHECK

1. Turnignition switch ON (READY).
2. Shift the selector lever to N position.
3. Select “PWR RESOURCE” “VB” (HV battery voltage), “VL” (Boost converter voltage), “VH” (Inverter volt-
age) in “" mode with CONSULT-III.
4. Check their indication and calculate the difference and confirm they are within the specified range.
NOTE:
* When the system is normal, the PWR RESOURCE VB, VL and VH values should be almost equal
because voltage boosting will not occur when the shift lever is in N position.
« If the difference between voltage exceeds the specified below, there is a malfunction in the battery smart
unit.
* This check should also be performed after the battery smart unit is replaced.

Inspection voltage Maximum voltage difference
Difference between PWR RESOURCE VB and VL 50V
Difference between PWR RESOURCE VB and VH 70V
Difference between VL and VH MV

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 2.

2 .PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>>GO TO 3.
3.CHECK DTC OUTPUT (HYBRID SYSTEM)

1. Turn ignition switch ON.
2. Check DTC.
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POA1F-129
< COMPONENT DIAGNQOSIS >

DTC No. Relevant Diagnosis
POAGO (all INF codes) Drive motor “A” Phase V current
POAG3 (all INF codes) Drive motor “A” Phase W current
POA72 (all INF codes) Generator Phase V current
POA75 (all INF codes) Generator Phase W current

Is DTC detected?

YES >> Go to Diagnosis Procedure relevant to output DTC.
NO >> Replace battery smart unit (See HBB-101, "Removal and Installation").
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POA1F-150, POA1F-157
< COMPONENT DIAGNQOSIS >

POA1F-150, POA1F-157

Description

INFOID:0000000001504295

The battery smart unit (battery energy control module) sends HV battery voltage information to the hybrid vehi-

cle control ECU via serial communication.

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000001504296

The hybrid vehicle control ECU calculates the differences among the received HV battery voltage, boost con-
verter voltage, and inverter voltage. If any of the differences exceed prescribed values, the hybrid vehicle con-
trol ECU determines that there is a malfunction in a battery smart unit circuit. When the hybrid vehicle control
ECU detects a malfunction, it will illuminate the MIL and set a DTC.

Revision: May 2007

DTC No. | INF Code Trouble diagnosis name DTC detecting condition Possible cause
» Battery smart unit
Power source voltage of the battery | ¢ Wire harness or connector
150 smart unit is insufficient during pre-  Auxiliary battery
charge. * Fuse (NO. 69)
* IGCT relay
POA1F Battery Energy Control Module
» Battery smart unit
Power source voltage of the battery | « Wire harness or connector
157 smart unit is insufficient during dis-  Auxiliary battery
charge. * Fuse (No. 69)
* IGCT relay

Diagnosis Procedure

INFOID:0000000001504297

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

¢ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

« After completing repairs, restart the system [turn ignition switch ON (READY)] and recheck DTCs (See HBC-
80, "Diagnosis Description").

>> GO TO 2.
2 .CHECK AUXILIARY BATTERY
1. Measure the voltage between the terminals of the auxiliary battery.

11 to 14 V (Battery electrolyte temperature: 20°C (68°F))

OK or NG
OK >> GO TO 3.
NG >> Charge or replace auxiliary battery.

3.CHECK HARNESS AND CONNECTOR (IGCT VOLTAGE)

CAUTION:

Be sure to wear insulated gloves.

1. Turnignition switch OFF and remove the service plug grip (See HBC-613, "Precautions for Inspecting the
Hybrid Control System").

2. Remove the luggage compartment trim cover front (See INT-22, "Removal and Installation").

3. Disconnect the frame wire (See HBC-629, "Removal and Installation").

4. Remove the battery bracket sub-assembly (See HBB-97, "Removal and Installation").

HBC-191
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POA1F-150, POA1F-157
< COMPONENT DIAGNQOSIS >

5. Connect the auxiliary battery positive terminal cable of the frame wire.
6. Disconnect the n2 battery smart unit connector.
7. Turn ignition switch ON.
8. Measure the voltage according to the value(s) in the table below.
Battery smart unit Battery smart unit
Voltage
Connector Terminal Connector Terminal

n2 1(IGC1) n2 5 (GND) 8.6 VV or more

OK or NG

OK >> Replace battery smart unit (See HBB-101, "Removal and Installation").
NG >> GO TO 4.

4 .CcHECK FUSE (NO. 69)

1. Remove the 10A fuse (No. 69) from the high voltage fuse and fusible link box.
2. Measure the resistance of the fuse.

Resistance : Below 1Q

OK or NG

OK >> GO TO 5.
NG >> Replace fuse.

5.CHECK HARNESS AND CONNECTOR (BATTERY SMART UNIT - HIGH VOLTAGE FUSE AND FUSIBLE
LINK BOX)

CAUTION:

Be sure to wear insulated gloves.

Install the 10A fuse to the high voltage fuse and fusible link box.

2. Remove the IGCT relay from the high voltage fuse and fusible link box.
3. Disconnect connector n2 from the battery smart unit.

4. Measure the resistance according to the value(s) in the table below.

=

Battery smart unit high voltage fuse and fusible link .
box Resistance
Connector Terminal Connector Terminal
n2 1 (IGC1) V-1 5 (IGCT relay) Below 1 Q

OK or NG

OK >> Check and repair power source circuit.
NG >> Repair or replace harness or connector.
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POA2B-248, POA2B-250

< COMPONENT DIAGNQOSIS >

POA2B-248, POA2B-250

Description

INFOID:0000000001504298

The resistance of the thermistor built into the motor temperature sensor changes in accordance with changes
in MG2 temperature. The lower the MG2 temperature, the more the thermistor resistance. Conversely, the
more the temperature, the lower the resistance.

]

1520 25 30 35 40
Temperature (°C)

JMCIA0097GB}

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000001504299

DTC No. INF Code Trouble diagnosis name DTC detecting condition Possible cause
248 Motor temperature sensor mal-
Drive Motor "A” Temperature function .
POA2B Sensor Circuit Range / Perfor- Hybrid transaxle (Motor temperature
250 mance Motor temperature sensor per- | S€nsor)

formance problem

Diagnosis Procedure

1.PRECONDITIONING

INFOID:0000000001504300

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

>>GO TO 2.

2 .REPLACE HYBRID TRANSAXLE

>> COMPLETED

Revision: May 2007
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POA2C-247, POA2D-249
< COMPONENT DIAGNQOSIS >

POA2C-247, POA2D-249

DeSC” pt|0n INFOID:0000000001504301

The resistance of the thermistor built into the motor temperature sensor changes in accordance with changes
in MG2 temperature. The lower the MG2 temperature, the more the thermistor resistance. Conversely, the
more the temperature, the lower the resistance.
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JMCIA0097GB]
DTC LOg|C INFOID:0000000001504302
DTC DETECTION LOGIC
DTC No. INF Code Trouble diagnosis name DTC detecting condition Possible cause
« Wire harness or connector
Drive Motor “A” Temperature GND short in motor temperature | « Hybrid vehicle control ECU
POA2C 247 o o .
Sensor Circuit Low sensor circuit « Hybrid transaxle (Motor temperature
sensor)
* Wire harness or connector
POA2D 249 Drive Motor “A” Temperature Open or +B short in motor tem- | « Hybrid vehicle control ECU
Sensor Circuit High perature sensor circuit « Hybrid transaxle (Motor temperature
sensor)
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU CONNECTOR)
See HBC-111, "Diagnosis Procedure".

OK or NG

OK >> GO TO 3.
NG >> Connect securely.

3.CHECK CONNECTOR CONNECTION CONDITION (MOTOR TEMPERATURE SENSOR CONNECTOR)

1. Check the connections of the motor temperature sensor connectors.

The connectors are connected securely and there are no contact problems.

OK or NG
OK >> GO TO 4.

Revision: May 2007 HBC-194 2007 Altima Hybrid



POA2C-247, POA2D-249
< COMPONENT DIAGNOSIS >
NG >> Connect securely.
4 .READ VALUE OF DATA MONITOR (MOTOR1 TEMP)

1. Turnignition switch ON.
2. Select “MG1 MOTOR TEMP” in DATA MONITOR mode with CONSULT-III.
3. Read the indication.

A B C
-50°C (-58°F) 205°C (401°F) or more Same as actual temperature
AorBorC
A >> GO TO 5.
B >> GO TO 7.
C >> Check for intermittent incident (See GI-42, "Intermittent Incident").

5.READ VALUE OF DATA MONITOR (MG1 MOTOR TEMP)

Disconnect the motor temperature sensor harness connector F60.

Connect terminals 7 and 9 of the motor temperature sensor vehicle side connector.
Turn ignition switch ON.

Select “MG1 MOTOR TEMP” in DATA MONITOR mode with CONSULT-III.

Read the indication.

ogrwNE

Displayed temperature : 205°C (401°F) or more

OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation").

NG >> GO TO 6.
6.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - MOTOR TEMPERATURE
SENSOR)

1. Disconnect the hybrid vehicle control ECU harness connector E65.
2. Turn ignition switch ON.
3. Measure the voltage according to the value(s) in the table below.

Hybrid vehicle control ECU
Ground Voltage
Connector Terminal
16 (MMT)
E65 Ground Below 1V
15 (MMTG)
NOTE:

Turn ignition switch ON with the hybrid vehicle control ECU connectors disconnected causes other DTCs
to be stored. Clear the DTCs after performing this inspection.

Turn ignition switch OFF.

Disconnect the motor temperature sensor harness connector F69.

Measure the resistance according to the value(s) in the table below.

o0k

Check for open

Hybrid vehicle control ECU Motor temperature sensor ]
Resistance
Connector Terminal Connector Terminal
16 (MMT) 7 (MMT)
E65 F69 Below 1 Q
15 (MMTG) 9 (MMTG)

Check for short

Hybrid vehicle control ECU

Ground Resistance
Connector Terminal
16 (MMT)
E65 Ground 10 kQ or higher
15 (MMTG)
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POA2C-247, POA2D-249
< COMPONENT DIAGNQOSIS >

Motor temperature sensor
Ground Resistance
Connector Terminal
7 (MMT)
F69 Ground 10 kQ or higher
9 (MMTG)
OK or NG
OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").

NG  >> Repair or replace harness or connectors.
7.READ VALUE OF DATA MONITOR (MG1 MOTOR TEMP)

1. Disconnect the motor temperature sensor harness connector F69.
2. Turn ignition switch ON.
3. Select “MG1 MOTOR TEMP” in DATA MONITOR mode with CONSULT-III.
4. Read the indication.
Displayed temperature : -50°C (-58°F)
OK or NG
OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation™).
NG >> GO TO 8.

8.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - MOTOR TEMPERATURE
SENSOR)

1. Disconnect the hybrid vehicle control ECU harness connector E65.
2. Disconnect the motor temperature sensor connector F69.
3. Measure the resistance according to the value(s) in the table below.

Check for open

Hybrid vehicle control ECU Motor temperature sensor ]
- - Resistance
Connector Terminal Connector Terminal
16 (MMT) 7 (MMT)
E65 F69 Below 1Q
15 (MMTG) 9 (MMTG)
Check for short
Hybrid vehicle control ECU )
Ground Resistance
Connector Terminal
16 (MMT)
E65 Ground 10 kQ or higher
15 (MMTG)
Motor temperature sensor
- Ground Resistance
Connector Terminal
7 (MMT)
F69 Ground 10 kQ or higher
9 (MMTG)
OK or NG
OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").

NG
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POA37-258, POA37-260

< COMPONENT DIAGNQOSIS >

POA37-258, POA37-260

Description

INFOID:0000000001504304

The resistance of the thermistor built into the motor temperature sensor changes in accordance with changes
in MG2 temperature. The lower the MG2 temperature, the more the thermistor resistance. Conversely, the

more the temperature, the lower the resistance.

1015 20 25 30 35 40

]

Temperature (°C)

JMCIA0097GB}

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000001504305

DTC No. INF Code Trouble diagnosis name DTC detecting condition Possible cause
258 Generator temperature sensor
POA37 Generator Temperature Sensor malfunction Hybrid transaxle (Generator temper-
260 Circuit Range/Performance Generator temperature sensor ature sensor)
performance problem

Diagnosis Procedure

1.PRECONDITIONING

INFOID:0000000001504306

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage

connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

>> GO TO 2.
2 .REPLACE HYBRID TRANSAXLE

>> COMPLETED
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POA38-257, POA39-259
< COMPONENT DIAGNQOSIS >

POA38-257, POA39-259

DeSC” pt|0n INFOID:0000000001504307

The resistance of the thermistor built into the motor temperature sensor changes in accordance with changes
in MG2 temperature. The lower the MG2 temperature, the more the thermistor resistance. Conversely, the
more the temperature, the lower the resistance.
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40
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20
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10 15 20 25 30 35 40
Temperature (°C)
JMCIA0097GB]
DTC LOg|C INFOID:0000000001504308
DTC DETECTION LOGIC
DTC No. | INF Code | Trouble diagnosis name DTC detecting condition Possible cause
» Wire harness or connector
Generator Temperature GND short in generator temperature | « Hybrid vehicle control ECU
POA38 257 Lo L .
Sensor Circuit Low sensor circuit » Hybrid transaxle (Generator tempera-
ture sensor)
» Wire harness or connector
Generator Temperature Open or +B short in generator tem- | « Hybrid vehicle control ECU
POA39 259 S LS .
Sensor Circuit High perature sensor circuit « Hybrid transaxle (Generator tempera-
ture sensor)
Diagnosis Procedure INFOID:0000000001504309

1.prECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU CONNECTOR)

See HBC-111, "Diagnosis Procedure"”.
OK or NG

OK >> GO TO 3.
NG >> Connect securely.

3.CHECK CONNECTOR CONNECTION CONDITION (GENERATOR TEMPERATURE SENSOR CONNEC-
TOR)
1. Check the connections of the generator temperature sensor connector.

The connector is connected securely and there are no contact problems.
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< COMPONENT DIAGNQOSIS >

OK or NG

OK >> GO TO 4.
NG >> Connect securely.

4.READ VALUE OF DATA MONITOR (MG2 MOTOR TEMP)

1. Turnignition switch ON.
2. Select “MG2 MOTOR TEMP” in DATA MONITOR mode with CONSULT-III.
3. Read the indication.

A B C
50°C (-58°F) 205°C (401°F) or more Same as actual temperature
AorBorC
A >> GO TO 5.
B >> GO TO 7.
C >> Check for intermittent incident (See GI-42, "Intermittent Incident").

5.READ VALUE OF DATA MONITOR (MG2 MOTOR TEMP)

Disconnect the generator temperature sensor harness connector F78.

Connect terminals 4 and 9 of the generator temperature sensor vehicle side connector.
Turn ignition switch ON.

Select “MG2 MOTOR TEMP” in DATA MONITOR mode with CONSULT-III.

Read the indication.

aogrwnE

Displayed temperature : 205°C (401°F) or more

OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation").
NG >> GO TO 6.

6.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - GENERATOR TEMPERA-
TURE SENSOR)

1. Disconnect the hybrid vehicle control ECU harness connector E65.
2. Turn ignition switch ON.
3. Measure the voltage according to the value(s) in the table below.

Hybrid vehicle control ECU
Ground Voltage
Connector Terminal
14 (GMT)
E65 Ground Below 1V
13 (GMTG)
NOTE:

Turn ignition switch ON with the hybrid vehicle control ECU connectors disconnected causes other DTCs
to be stored. Clear the DTCs after performing this inspection.

4. Turn ignition switch OFF.
5. Disconnect the generator temperature sensor harness connector F78.
6. Measure the resistance according to the value(s) in the table below.
Check for open
Hybrid vehicle control ECU Generator temperature sensor )
Resistance
Connector Terminal Connector Terminal
14 (GMT) 4 (GMT)
E65 F78 Below 1 Q
13 (GMTG) 9 (GMTG)
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POA38-257, POA39-259
< COMPONENT DIAGNQOSIS >

Check for short
Hybrid vehicle control ECU )
Ground Resistance
Connector Terminal
14 (GMT) )
E65 Ground 10 kQ or higher
13 (GMTG)
Generator temperature sensor
- Ground Resistance
Connector Terminal
4 (GMT)
F78 Ground 10 kQ or higher
9 (GMTG)
OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace harness or connector.

7.READ VALUE OF DATA MONITOR (MG2 MOTOR TEMP)

1. Disconnect the generator temperature sensor harness connector F78.

2. Turn ignition switch ON.

3. Select “MG2 MOTOR TEMP” in DATA MONITOR mode with CONSULT-III.
4. Read the indication.

Displayed temperature : -50°C (-58°F)

OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation").
NG >> GO TO 8.

8.CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - GENERATOR TEMPERA-
TURE SENSOR)

1. Disconnect the hybrid vehicle control ECU harness connector E65.
2. Disconnect the generator temperature sensor harness connector F78.
3. Measure the resistance according to the value(s) in the table below.

Check for open

Hybrid vehicle control ECU Generator temperature sensor )
: - Resistance
Connector Terminal Connector Terminal
14 (GMT) 4 (GMT)
E65 S —— F78 Below 1 Q
13 (GMTG) 9 (GMTG)
Check for short
Hybrid vehicle control ECU
- Ground Resistance
Connector Terminal
14 (GMT)
E65 Ground 10 kQ or higher
13 (GMTG)
Generator temperature sensor )
Ground Resistance
Connector Terminal
4 (GMT) )
F78 Ground 10 kQ or higher
9 (GMTG)
OK or NG

OK >> Replace hybrid vehicle control ECU (See HBC-625, "Removal and Installation").
NG >> Repair or replace harness or connector.
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POA3F-243, POA40-500, POA41-245
< COMPONENT DIAGNQOSIS >

POA3F-243, POA40-500, POA41-245

DeSC” pt|0n INFOID:0000000001504310

A resolver is a sensor that detects the position of the magnetic poles, which are indispensable for ensuring
highly efficient control of MG2 and MG1.

The resolver stator contains an excitation coil and 2 detection coils. The gap between the stator and rotor
changes as the rotor turns because the rotor is oval shaped. An alternating current with a predetermined fre-
quency flows through the excitation coil, and detection coils S and C output alternating currents in accordance [kals®
with the sensor rotor position.

The MG ECU detects the absolute position of the rotor according to the phases of detection coils S and C and
the height of their waveforms. Furthermore, the CPU calculates the amount of change in the position within a
predetermined length of time, in order to use the resolver as a speed sensor.

The MG ECU monitors signals output from the motor resolver and detects malfunctions.

Excitation Waveform
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DTC Log I C INFOID:0000000001504311

DTC DETECTION LOGIC

The MG ECU monitors the motor resolver output signal. If the MG ECU detects output signals that are out of
the normal range or specification, it will conclude that there is a malfunction in the motor resolver. The hybrid
vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. | INF Code Trouble diagnosis name DTC detecting condition Possible cause
. wnm . . « Wire harness or connector
POA3E 243 D_nve_Motor A” Position Sensor Ir_1terphase short in motor resolver | Hybrid transaxle (Motor resolver)
Circuit circuit .
« Inverter with converter assembly
. - . . » Wire harness or connector
POA40 500 D_rlve_Motor A” Position Sensor | Motor resolver output is out of nor: « Hybrid transaxle (Motor resolver)
Circuit Range/Performance mal range .
« Inverter with converter assembly
. nm i . * Wire harness or connector
POA4L 245 D_rlve_Motor A” Position Sensor O_per_l or short in motor resolver « Hybrid transaxle (Motor resolver)
Circuit Low circuit .
« Inverter with converter assembly
Diagnosis Procedure INFOIDI0000000001504312

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals. (Waiting for at least 10 minutes is required to discharge the high-voltage capacitor
inside the inverter with converter assembly.)
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POA3F-243, POA40-500, POA41-245
< COMPONENT DIAGNQOSIS >

« Check for output DTCs again after the repair has been completed. If POA78-286 or POA7A-324 is output,
replace the inverter with converter assembly.

» Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

« If the problem symptom cannot be reproduced, performing a road test on a road on which the vehicle tends
to vibrate will make it easier to reproduce the symptom.

« If INF code 243 is output, there may be an interphase short in the motor resolver circuit due to an intrusion of
water into the resolver. Therefore, if the problem symptom cannot be reproduced, replace the hybrid tran-
saxle last.

>> GO TO 2.
2.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)
See HBC-111, "Diagnosis Procedure”.
OK or NG

OK >> GO TO 3.
NG >> Connect securely.

3.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - MOTOR RESOLV-
ER)

See HBC-168, "Diagnosis Procedure".

OK or NG

OK >> GO TO 4.
NG >> Repair or replace harness or connector.

4.CHECK MOTOR RESOLVER

See HBC-168, "Diagnosis Procedure".
OK or NG

OK >>GO TO 5.

NG >> Replace inverter with converter assembly (See HBC-619. "Removal and Installation")
5.CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

See HBC-168, "Diagnosis Procedure".
OK or NG

OK >> GO TO 6.
NG >> Connect securely.

6.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - MOTOR RESOLV-
ER)

See HBC-168, "Diagnosis Procedure".

OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation").
NG >> Repair or replace harness or connector.
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POA4B-253, POA4C-513, POA4D-255
< COMPONENT DIAGNQOSIS >

POA4B-253, POA4C-513, POA4D-255

DeSC” pt|0n INFOID:0000000001504313

A resolver is a sensor that detects the position of the magnetic poles, which are indispensable for ensuring
highly efficient control of MG2 and MG1.

The generator resolver structure and method of connection with the inverter with converter assembly are the
same as those of the motor resolver.

The inverter with converter assembly monitors output signals from the generator resolver and detects mal-
functions.

DTC Log I C INFOID:0000000001504314

DTC DETECTION LOGIC

The MG ECU monitors the generator resolver output signal. If the MG ECU detects output signals that are out
of the normal range or specification, it will conclude that there is a malfunction of the generator resolver. The
hybrid vehicle control ECU will illuminate the MIL and set a DTC.

DTC No. | INF Code Trouble diagnosis name DTC detecting condition Possible cause

Generator Position Sensor Interphase short in the generator * Wire hamess or connector
POA4B 253 » Hybrid transaxle (Generator resolver)

Circuit resolver circuit .
* Inverter with converter assembly

Generator Position Sensor Generator resolver output is out of | Wire harness or connector
POA4C 513 o P » Hybrid transaxle (Generator resolver)
Circuit Range / Performance | the normal range .
* Inverter with converter assembly

Generator Position Sensor Open or short in the generator re- | Wire harness or connector
POA4D 255 P 9 » Hybrid transaxle (Generator resolver)

Circuit Low solver circuit .
* Inverter with converter assembly

Diagnosis Procedure INFOIDI0000000001504315

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals (Waiting for at least 10 minutes is required to discharge the high-voltage capacitor
inside the inverter with converter assembly).

¢ Check for output DTCs again after the repair has been completed. If POA78-286 or POA7A-324 is output,
replace the inverter with converter assembly.

¢ Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

« If the problem symptom cannot be reproduced, performing a road test on a road on which the vehicle tends
to vibrate will make it easier to reproduce the symptom.

« If INF code 253 is output, there may be an interphase short in the generator resolver circuit due to an intru-
sion of water into the resolver. Therefore, if the problem symptom cannot be reproduced, replace the hybrid
transaxle last.

>>GO TO 2.

2.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)

See HBC-111, "Diagnosis Procedure".

OK or NG

OK >> GO TO 3.
NG >> Connect securely.

3.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - GENERATOR RE-
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POA4B-253, POA4C-513, POA4D-255
< COMPONENT DIAGNOSIS >
SOLVER)
See HBC-162, "Diagnosis Procedure".
OK or NG

OK >> GO TO 4.
NG >> Repair or replace harness or connector.

4 .CHECK GENERATOR RESOLVER

See HBC-162, "Diagnosis Procedure".
OK or NG

OK >> Replace inverter with converter assembly (See HBC-619, "Removal and Installation”).
NG >> GO TO 5.

5.CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER CONNECTOR)

See HBC-162, "Diagnosis Procedure".
OK or NG

OK >> GO TO 6.
NG >> Connect securely.

6.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - GENERATOR RE-
SOLVER)

See HBC-162, "Diagnosis Procedure".

OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation™).
NG >> Repair or replace harness or connector.
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POAS51-174
< COMPONENT DIAGNQOSIS >

POA51-174

DeSC” pt|0n INFOID:0000000001504316

The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.

DTC Logic INFOID:0000000001504317

DTC DETECTION LOGIC

DTC No. INF Code Trouble diagnosis name DTC detecting condition Possible cause
POAS5L 174 Drive Motor “A” Current Sensor | Inverter with converter assembly | ¢ Wire harness or connector
Circuit (MG ECU) internal error * Inverter with converter assembly
Diagnosis Procedure INFOIDI0000000001504318

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

¢ Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC OUTPUT (HYBRID SYSTEM)
1. Turnignition switch ON.

2. Check DTC.
DTC No. Relevant Diagnosis
POAG0 (all INF codes) Drive Motor “A” Phase V Current
POAB3 (all INF codes) Drive Motor “A™ Phase W Current
POA78-113, 287, 505, 506 Drive Motor “A” Inverter Performance

Is DTC detected?

YES >> Go to Diagnosis Procedure relevant to output DTC.
NO >> GO TO 3.

3.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY)

See HBC-111, "Diagnosis Procedure".
OK or NG

OK >> GO TO 4.
NG >> Connect securely.

4.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - BODY GROUND)

CAUTION:

Be sure to wear insulated gloves.

1. Turnignition switch OFF and remove the service plug grip (See HBC-613, "Precautions for Inspecting the
Hybrid Control System”).
NOTE:
After removing the service plug grip, do not turn ignition switch ON (READY), unless instructed by the ser-
vice manual because this many cause a malfunction.

2. Disconnect the inverter with converter assembly harness connector E69.

3. Measure the resistance according to the value(s) in the table below.
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POAS51-174

Inverter with converter assembly

Ground Resistance
Connector Terminal
3 (GND1)
E69 Ground Below 1Q
4 (GND2)
OK or NG

OK >> Replace inverter with converter assembly (See HBC-619, "Removal and Installation”).
NG >> Repair or replace harness or connector.
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POAG60-288, POA60-290, POA60-294, POA60-501
< COMPONENT DIAGNQOSIS >

POA60-288, POA60-290, POAG60-294, POA60-501

Description

INFOID:0000000001504319

The inverter with converter assembly (MG ECU) monitors the inverter current sensor. The MG ECU detects
malfunctions in the sensor system and does not detect malfunctions in the high-voltage system.

DTC Logic

INFOID:0000000001504320

HBC

DTC DETECTION LOGIC
The hybrid vehicle control ECU monitors the motor inverter current sensor. If the hybrid vehicle control ECU

detects a fault, it will iluminate the MIL and set a DTC.

DTC No. | INF Code Trouble diagnosis name DTC detecting condition Possible cause
POAGO 288 Drive Motor “A” Phase V Current Malfunction in motor inverter current Inverter with co_nverter assembly
sensor (phase V sub sensor) Service plug grip
POAGO 290 Drive Motor “A” Phase V Current Malfunctionin motor_lnvertercurrent Inver_ter with co_nverter assembly
sensor (phase V main sensor) Service plug grip
Malfunction in motor inverter current Inverter with converter assembl
POAGO 294 Drive Motor “A” Phase V Current| sensor (Performance problem or - . y
Service plug grip
open phase V)
Malfunction in motor inverter current Inverter with converter assembl
POAGO 501 Drive Motor “A” Phase V Current| sensor (phase V main and sub sen- . . y
Service plug grip
sors offset)
POAG3 206 Drive Motor “A” Phase W Current Malfunction in motor inverter current Inverter with co_nverter assembly
sensor (phase W sub sensor) Service plug grip
POAG3 208 Drive Motor “A” Phase W Current Malfunction in motor |_nverter current Inver_ter with co_nverter assembly
sensor (phase W main sensor) Service plug grip
Malfunction in motor inverter current Inverter with converter assembl
POAG3 302 Drive Motor “A” Phase W Current| sensor (Performance problem or - . y
Service plug grip
open phase W)
Malfunction in motor inverter current Inverter with converter assembl
POAG3 502 Drive Motor “A” Phase W Current| sensor (phase W main and sub sen- . . y
sors offset) Service plug grip

Diagnosis Procedure

1.PRECONDITIONING

INFOID:0000000001504321

Revision: May 2007

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After remaoving the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)
See HBC-111, "Diagnosis Procedure”.
OK or NG

OK >> GO TO 3.
NG >> GO TO 4.

3. REPLACE INVERTER WITH CONVERTER ASSEMBLY

HBC-207 2007 Altima Hybrid



POAG60-288, POA60-290, POA60-294, POA60-501
< COMPONENT DIAGNQOSIS >

If any DTCs indicating malfunctions in the current sensor circuit are output, overcurrent to the electric vehicle
fuse is suspected. In this case, replace the electric vehicle fuse installed on the service plug grip.

>> Replace service plug grip.
4 .CONNECT SECURELY

If any DTCs indicating malfunctions in the current sensor circuit are output, overcurrent to the electric vehicle
fuse is suspected. In this case, replace the electric vehicle fuse installed on the service plug grip.

>> Replace service plug grip.
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POA63-296, POA63-298, POA63-302, POA63-502
< COMPONENT DIAGNQOSIS >

POA63-296, POA63-298, POA63-302, POA63-502

Description

INFOID:0000000001504322

The inverter with converter assembly (MG ECU) monitors the inverter current sensor. The MG ECU detects
malfunctions in the sensor system and does not detect malfunctions in the high-voltage system.

DTC Logic

INFOID:0000000001504323

HBC

DTC DETECTION LOGIC
The hybrid vehicle control ECU monitors the motor inverter current sensor. If the hybrid vehicle control ECU

detects a fault, it will iluminate the MIL and set a DTC.

DTC No. | INF Code Trouble diagnosis name DTC detecting condition Possible cause
POAGO 288 Drive Motor “A” Phase V Current Malfunction in motor inverter current Inverter with co_nverter assembly
sensor (phase V sub sensor) Service plug grip
POAGO 290 Drive Motor “A” Phase V Current Malfunctionin motor_lnvertercurrent Inver_ter with co_nverter assembly
sensor (phase V main sensor) Service plug grip
Malfunction in motor inverter current Inverter with converter assembl
POAGO 294 Drive Motor “A” Phase V Current| sensor (Performance problem or - . y
Service plug grip
open phase V)
Malfunction in motor inverter current Inverter with converter assembl
POAGO 501 Drive Motor “A” Phase V Current| sensor (phase V main and sub sen- . . y
Service plug grip
sors offset)
POAG3 206 Drive Motor “A” Phase W Current Malfunction in motor inverter current Inverter with co_nverter assembly
sensor (phase W sub sensor) Service plug grip
POAG3 208 Drive Motor “A” Phase W Current Malfunction in motor |_nverter current Inver_ter with co_nverter assembly
sensor (phase W main sensor) Service plug grip
Malfunction in motor inverter current Inverter with converter assembl
POAG3 302 Drive Motor “A” Phase W Current| sensor (Performance problem or - . y
Service plug grip
open phase W)
Malfunction in motor inverter current Inverter with converter assembl
POAG3 502 Drive Motor “A” Phase W Current| sensor (phase W main and sub sen- . . y
sors offset) Service plug grip

Diagnosis Procedure

1.PRECONDITIONING

INFOID:0000000001504324
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« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After remaoving the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)
See HBC-111, "Diagnosis Procedure”.
OK or NG

OK >> GO TO 3.
NG >> GO TO 4.

3. REPLACE INVERTER WITH CONVERTER ASSEMBLY

HBC-209 2007 Altima Hybrid



POA63-296, POA63-298, POA63-302, POA63-502
< COMPONENT DIAGNQOSIS >

If any DTCs indicating malfunctions in the current sensor circuit are output, overcurrent to the electric vehicle
fuse is suspected. In this case, replace the electric vehicle fuse installed on the service plug grip.

>> Replace service plug grip.
4 .CONNECT SECURELY

If any DTCs indicating malfunctions in the current sensor circuit are output, overcurrent to the electric vehicle
fuse is suspected. In this case, replace the electric vehicle fuse installed on the service plug grip.

>> Replace service plug grip.
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POA72-326, POA72-328, POA72-333, POA72-515
< COMPONENT DIAGNQOSIS >

POA72-326, POA72-328, POA72-333, POA72-515

Description

INFOID:0000000001504325

The inverter with converter assembly (MG ECU) monitors the inverter current sensor. The MG ECU detects
malfunctions in the sensor system and does not detect malfunctions in the high-voltage system.

DTC Logic

DTC DETECTION LOGIC

The hybrid vehicle control ECU monitors the generator inverter current sensor.

ECU detects a fault, it will illuminate the MIL and set a DTC.

INFOID:0000000001504326

If the hybrid vehicle control

DTC No. | INF Code Trouble diagnosis name DTC detecting condition Possible cause
POA72 326 Generator Phase V Current Malfunction in generator inverter current Inver_ter with co'nverter assembly
sensor (phase V sub sensor) Service plug grip
POA72 328 Generator Phase V Current Malfunction in genergtor inverter current Inver_ter with co_nverter assembly
sensor (phase V main sensor) Service plug grip
Malfunction in generator inverter current Inverter with converter assembl
POA72 333 Generator Phase V Current sensor (Performance problem or open . ; y
Service plug grip
phase V)
Malfunction in generator inverter current Inverter with converter assembl
POA72 515 Generator Phase V Current sensor (phase V main and sub sensors . ) y
Service plug grip
offset)
POAT75 334 Generator Phase W Current Malfunction in generator inverter current Inver_ter with co'nverter assembly
sensor (phase W sub sensor) Service plug grip
POAT75 336 Generator Phase W Current Malfunction in genera_torlnvertercurrent Inver_ter with co_nverter assembly
sensor (phase W main sensor) Service plug grip
Malfunction in generator inverter current Inverter with converter assembl
POA75 341 Generator Phase W Current | sensor (Performance problem or open . ; y
Service plug grip
phase W)
Malfunction in generator inverter current Inverter with converter assembl
POA75 516 Generator Phase W Current | sensor (phase W main and sub sensors . ) y
offset) Service plug grip

HBC

Revision: May 2007

INFOID:0000000001504327

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)
See HBC-111, "Diagnosis Procedure".
OK or NG

OK >> GO TO 3.
NG >> GO TO 4.

3. REPLACE INVERTER WITH CONVERTER ASSEMBLY
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POA72-326, POA72-328, POA72-333, POA72-515
< COMPONENT DIAGNQOSIS >

If any DTCs indicating malfunctions in the current sensor circuit are output, overcurrent to the electric vehicle
fuse is suspected. In this case, replace the electric vehicle fuse installed on the service plug grip.

>> Replace service plug grip.
4 .CONNECT SECURELY

If any DTCs indicating malfunctions in the current sensor circuit are output, overcurrent to the electric vehicle
fuse is suspected. In this case, replace the electric vehicle fuse installed on the service plug grip.

>> Replace service plug grip.
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POA75-334, POA75-336, POA75-341, POA75-516
< COMPONENT DIAGNQOSIS >

POA75-334, POA75-336, POA75-341, POA75-516

Description

INFOID:0000000001504328

The inverter with converter assembly (MG ECU) monitors the inverter current sensor. The MG ECU detects
malfunctions in the sensor system and does not detect malfunctions in the high-voltage system.

DTC Logic

DTC DETECTION LOGIC

The hybrid vehicle control ECU monitors the generator inverter current sensor.

ECU detects a fault, it will illuminate the MIL and set a DTC.

INFOID:0000000001504329

If the hybrid vehicle control

DTC No. | INF Code Trouble diagnosis name DTC detecting condition Possible cause
POA72 326 Generator Phase V Current Malfunction in generator inverter current Inver_ter with co'nverter assembly
sensor (phase V sub sensor) Service plug grip
POA72 328 Generator Phase V Current Malfunction in genergtor inverter current Inver_ter with co_nverter assembly
sensor (phase V main sensor) Service plug grip
Malfunction in generator inverter current Inverter with converter assembl
POA72 333 Generator Phase V Current sensor (Performance problem or open . ; y
Service plug grip
phase V)
Malfunction in generator inverter current Inverter with converter assembl
POA72 515 Generator Phase V Current sensor (phase V main and sub sensors . ) y
Service plug grip
offset)
POAT75 334 Generator Phase W Current Malfunction in generator inverter current Inver_ter with co'nverter assembly
sensor (phase W sub sensor) Service plug grip
POAT75 336 Generator Phase W Current Malfunction in genera_torlnvertercurrent Inver_ter with co_nverter assembly
sensor (phase W main sensor) Service plug grip
Malfunction in generator inverter current Inverter with converter assembl
POA75 341 Generator Phase W Current | sensor (Performance problem or open . ; y
Service plug grip
phase W)
Malfunction in generator inverter current Inverter with converter assembl
POA75 516 Generator Phase W Current | sensor (phase W main and sub sensors . ) y
offset) Service plug grip

HBC

Revision: May 2007

INFOID:0000000001504330

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)
See HBC-111, "Diagnosis Procedure".
OK or NG

OK >> GO TO 3.
NG >> GO TO 4.

3. REPLACE INVERTER WITH CONVERTER ASSEMBLY
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POA75-334, POA75-336, POA75-341, POA75-516
< COMPONENT DIAGNQOSIS >

If any DTCs indicating malfunctions in the current sensor circuit are output, overcurrent to the electric vehicle
fuse is suspected. In this case, replace the electric vehicle fuse installed on the service plug grip.

>> Replace service plug grip.
4 .CONNECT SECURELY

If any DTCs indicating malfunctions in the current sensor circuit are output, overcurrent to the electric vehicle
fuse is suspected. In this case, replace the electric vehicle fuse installed on the service plug grip.

>> Replace service plug grip.
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POA78-113
< COMPONENT DIAGNQOSIS >

POA78-113

DeSC” ptl 0 n INFOID:0000000001504331

The inverter converts high-voltage direct current from the HV battery and alternating current for MG2 and
MGL1. The inverter contains a three-phase bridge circuit, which consists of six power transistors each for MG2
and MG1, that converts direct current to three-phase alternating current. The MG ECU controls the actuation
of the power transistors. The inverter transmits information that is necessary for effecting control, such as the
amperage and voltage, to the MG ECU. HBC
The MG ECU uses a voltage sensor, which is built into the inverter, to detect boosted high voltage to allow
control of the voltage boost.

The inverter voltage sensor outputs voltage that varies between 0 and 5 V in accordance with the changes in
the high voltage. The higher the high voltage, the higher the output voltage, and the lower the high voltage, the
lower the output voltage.
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< COMPONENT DIAGNQOSIS >

POA78-113

The MG ECU monitors the inverter voltage and detects malfunctions.
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DTC Logic

DTC DETECTION LOGIC
If MG ECU detects overheat or circuit malfunction of the traction motor inverter, the inverter assembly trans-
mits this information via the traction motor inverter fail signal line.

INFOID:0000000001504332

DTC No. | INF Code Trouble diagnosis name DTC detecting condition Possible cause
Drive Motor “A” Inverter Perfor- Motor inverter fail signal detection | « Wire harness or connector
POA78 113 (overcurrent due to system mal- * Hybrid transaxle
mance . .
function) * Inverter with converter assembly
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POA78-113
< COMPONENT DIAGNOSIS >
Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system. -
HBC

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC OUTPUT (HYBRID SYSTEM)
1. Turnignition switch ON.

2. Check DTC.
DTC No. Relevant Diagnosis

POA1D (Except INF code 390) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor “A” Control Module
POAT72 (all INF codes) Generator Phase V Current
POA75 (all INF codes) Generator Phase W Current
POAG0 (all INF codes) Drive Motor “A” Phase V Current
POAG3 (all INF codes) Drive Motor “A” Phase W Current
POA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range/Performance
POA3F-243 Drive Motor “A” Position Sensor Circuit
POA41-245 Drive Motor “A” Position Sensor Circuit Low
P0OA40-500 Drive Motor “A” Position Sensor Circuit Range / Performance
POA78-266, 267, 523, 586, 505, 287, 506, 503, 279, Drive Motor “A” Inverter Performance
504, 306, 806, 807, 808
E‘(l)égfé% 587, 589, 590, 554, 555, 556, 547, 548, DC/DC Converter Performance
POA7A-517, 325, 518, 344, 809, 810, 811 Generator Inverter Performance
P0OA92-521 Hybrid Generator Performance
POA90-509 Drive Motor “A” Performance

NOTE:

POA78-113 may be set due to a malfunction which also causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above. Then, perform a test to attempt to reproduce the prob-
lems, and check that no DTCs are output.

Is DTC detected?

YES >> Go to Diagnosis Procedure relevant to output DTC.
NO >> GO TO 3.

3.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)
See HBC-111, "Diagnosis Procedure".
OK or NG
OK >> GO TO 4.
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POA78-113
< COMPONENT DIAGNOSIS >
NG  >>CONNECT SECURELY

4.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - GENERATOR RE-
SOLVER)
See HBC-162, "Diagnosis Procedure".
OK or NG
OK >> GO TO 5.
NG >> Repair or replace harness or connector.
5.CHECK GENERATOR RESOLVER

See HBC-162, "Diagnosis Procedure".
OK or NG
OK >> GO TO 6.
NG >> GO TO 12.
6.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - MOTOR RESOLV-
ER)
See HBC-168, "Diagnosis Procedure”.
OK or NG
OK >>GOTO7.
NG >> Repair or replace harness or connector.

[ .CHECK MOTOR RESOLVER

See HBC-168, "Diagnosis Procedure".
OK or NG
OK >> GO TO 8.
NG >> GO TO 14.
8.CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION CONDITION)

See HBC-173, "Diagnosis Procedure".
OK or NG

OK >> GO TO 9.

NG >> Tighten to specified torque.

9.CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION CONDITION)

See HBC-173, "Diagnosis Procedure".
OK or NG

OK >> GO TO 10.

NG >> Tighten to specified torque.
10.INSPECT HYBRID TRANSAXLE (MG1)

See HBC-173, "Diagnosis Procedure".
OK or NG

OK >> GO TO 11.

NG >> Replace hybrid transaxle (See TM-34, "Removal and Installation".)
11 .cHECK HYBRID TRANSAXLE (MG2)

See HBC-173, "Diagnosis Procedure".
OK or NG

OK >> Replace inverter with converter assembly (See HBC-619. "Removal and Installation".)
NG >> Replace hybrid transaxle (See TM-34, "Removal and Installation".)

12.CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER CONNECTOR)
See HBC-162, "Diagnosis Procedure".

OK or NG
OK >> GO TO 13.
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POA78-113
< COMPONENT DIAGNOSIS >
NG >> Connect securely.
13.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - GENERATOR
RESOLVER)
See HBC-162, "Diagnosis Procedure".
OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation".)
NG >> Repair or replace harness or connector.

14.CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

See HBC-168, "Diagnosis Procedure".
OK or NG
OK >> GO TO 15.
NG >> Connect securely.
15.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - MOTOR RE-
SOLVER)
See HBC-168, "Diagnosis Procedure".
OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation".)
NG >> Repair or replace harness or connector.
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POA78-121
< COMPONENT DIAGNQOSIS >

POA78-121

DeSC” pt|0n INFOID:0000000001504334

The inverter converts high-voltage direct current from the HV battery and alternating current for MG2 and
MG1. The inverter contains a three-phase bridge circuit, which consists of six power transistors each for MG2
and MGL1, that converts direct current to three-phase alternating current. The MG ECU controls the actuation
of the power transistors. The inverter transmits information that is necessary for effecting control, such as the
amperage and voltage, to the MG ECU.

The MG ECU uses a voltage sensor, which is built into the inverter, to detect boosted high voltage to allow
control of the voltage boost.

The inverter voltage sensor outputs voltage that varies between 0 and 5 V in accordance with the changes in
the high voltage. The higher the high voltage, the higher the output voltage, and the lower the high voltage, the
lower the output voltage.
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< COMPONENT DIAGNQOSIS >

POA78-121

The MG ECU monitors the inverter voltage and detects malfunctions.
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DTC Logic

DTC DETECTION LOGIC

INFOID:0000000001504335

DTC No. | INF Code | Trouble diagnosis name DTC detecting condition Possible cause
HV relay assembly
. nn . . . Inverter with converter assembly
POAT8 121 Drive Motor “A” Inverter | Motor inverter overvoltage signal detection Senvice plug grip

Performance

(overvoltage due to system malfunction)

Frame wire
Hybrid transaxle
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POA78-121
< COMPONENT DIAGNQOSIS >

Diagnosis Procedure

1.PRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC OUTPUT (HYBRID SYSTEM)
1. Turn ignition switch ON.

2. Check DTC.
DTC No. Relevant Diagnosis
POA1D (Except INF code 390) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor “A” Control Module
POA72 (all INF codes) Generator Phase V Current
POA75 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor “A” Phase V Current
POAG3 (all INF codes) Drive Motor “A” Phase W Current
POA51-174 Drive Motor “A” Current Sensor Circuit
POA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor “A” Position Sensor Circuit
POA40-500 Drive Motor “A” Position Sensor Circuit Range / Performance
POA41-245 Drive Motor “A” Position Sensor Circuit Low

POA78-266, 267, 523, 586, 284, 505, 287, 506,
113, 286, 503, 279, 504, 306, 806, 807, 808, 128

POA94-585, 587, 589, 590, 553, 554, 555, 556,
172,557, 547, 548, 549, 442

POA7A-322, 517, 325, 518, 122, 324, 344, 809,

Drive Motor “A” Inverter Performance

DC/DC Converter Performance

Generator Inverter Performance

810, 811, 130

P0A92-521 Hybrid Generator Performance

POA90-509 Drive Motor “A” Performance

P3004-803 High Voltage Power Resource

POADB-227 Hybrid Battery Positive Contactor Control Circuit Low

POADC-226 Hybrid Battery Positive Contactor Control Circuit High

POADF-229 Hybrid Battery Negative Contactor Control Circuit Low
NOTE:

POA78-121 may be set due to a malfunction which also causes DTCs in the table above to be set. In this
case, first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the problems, and check that no DTCs are output.

Is DTC detected?
OK >> Go to Diagnosis Procedure relevant to output DTC.
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POA78-121
< COMPONENT DIAGNOSIS >
NG >> GO TO 3.

3.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)
See HBC-111, "Diagnosis Procedure".
OK or NG
OK >> GO TO 4.
NG >> Connect securely.
4.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - GENERATOR RE-
SOLVER)
See HBC-162, "Diagnosis Procedure".
OK or NG
OK >> GO TO 5.
NG >> Repair or replace harness or connector.

5 .CHECK GENERATOR RESOLVER

See HBC-162, "Diagnosis Procedure".
OK or NG
OK >> GO TO 6.
NG >> GO TO 21.
6.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - MOTOR RESOLV-
ER)
See HBC-168, "Diagnosis Procedure".
OK or NG
OK >>GOTO7.
NG >> Repair or replace harness or connector.

[ .CHECK MOTOR RESOLVER

See HBC-168, "Diagnosis Procedure”.
OK or NG
OK >> GO TO 8.
NG >> GO TO 109.
8.CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION CONDITION)

See HBC-173, "Diagnosis Procedure".
OK or NG
OK >> GO TOO9.
NG >> Tighten to specified torque.
9.CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION CONDITION)

See HBC-173, "Diagnosis Procedure".
OK or NG

OK >> GO TO 10.

NG >> Tighten to specified torque.
10.INSPECT HYBRID TRANSAXLE (MG1)

See HBC-173, "Diagnosis Procedure".
OK or NG

OK >> GO TO 11.
NG >> Replace hybrid transaxle (See page HX-10)

11.INSPECT HYBRID TRANSAXLE (MG2)

See HBC-173, "Diagnosis Procedure".
OK or NG

HBC
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POA78-121
< COMPONENT DIAGNQOSIS >

OK >> GO TO 12.
NG >> Replace hybrid transaxle (See TM-34, "Removal and Installation".)

12 .cHECK INVERTER WITH CONVERTER ASSEMBLY (HIGH VOLTAGE CONNECTOR CONNECTION
CONDITION)

CAUTION:

Be sure to wear insulated gloves.

1. Check that the service plug grip is not installed.
NOTE:
After removing the service plug grip, do not turn ignition switch ON (READY), unless instructed by the ser-
vice manual because this may cause a malfunction.

2. Check the connection of the high voltage connector of the inverter with converter assembly.

The connector is connected securely and there are no contact problems.

OK or NG

OK >> GO TO 13.
NG >> Connect securely.

13.CHECK SERVICE PLUG GRIP

CAUTION:
Be sure to wear insulated gloves.
1. Check the connection of the service plug grip.

/ f
Dirt or foreign objects have not entered the connection,
or there is no evidence of contamination.

OK or NG

OK >> GO TO 14.
NG >> Replace service plug grip.

14 .cHECK SERVICE PLUG GRIP

1. Measure the resistance according to the value(s) in the table
below.

ALCIA0015ZZ

Service Plug Grip

Service plug grip B LV_V_V_H
Resistance -~
Connector Terminal
— — Below 1 Q C [| J( |] D
OK or NG

OK  >>GO TO 15. L L=
NG >> Replace service plug grip.

JMCIA0145GB]

15.CHECK CONDITION OF FRAME WIRE CONNECTIONS (HV RELAY ASSEMBLY SIDE)
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POA78-121
< COMPONENT DIAGNOSIS >
See HBC-511, "Diagnosis Procedure".

OK or NG
OK >> GO TO 16.
NG >> Tighten to specified torque.

16.cHECK FRAME WIRE

CAUTION:

Be sure to wear insulated gloves and protective goggles.
1. Check that the service plug grip is not installed.

2. Disconnect the frame wire from the HV relay.

Frame Wire (HV Relay Side)

Red Mark Shielded Wire Ground

“ul((((((((((((((((((((((((((Il((-

JMCIA0129GB]

3. Disconnect the frame wire from the high voltage connector of

the inverter with converter assembly. Frame Wire

4. Measure the resistance according to the value(s) in the table
below.
. . Frame wire (Inverter with con-
Frame wire (HV relay side) verter assembly side) Resistance ©
Connector Terminal Connector Terminal /@)% %
i - i - S——7——
ha 1 (high volt: hi 1 (high volt Below 1 O 1(+) 8 o2 (-)
age+) age+)
- - JMCIA0146GB]
h3 1 (high volt- hi 2 (high volt- Below 1 O
age-) age-)
5. Using a megohmmeter (500 V range), measure the insulation resistance according to the value(s) in the
table below.
NOTE:

Be sure to set the megohmmeter to 500 V when performing this test. Using a setting higher than 500 V
can result in damage to the component being inspected.

Frame wire (HV relay side)
Ground Resistance
Connector Terminal
ha 1 (high volt- dey ground and shielded 10 MQ or higher
age+) wire ground
h3 1 (high volt- dey ground and shielded 10 MQ or higher
age-) wire ground
Frame wire (HV relay side) Frame wire (HV relay side) )
Resistance
Connector Terminal Connector Terminal
h4 1 (high voltage+) h3 1 (high voltage-) | 10 MQ or higher
OK or NG
OK >> GO TO 17.
NG >> Replace frame wire.

17.INSPECT HV RELAY ASSEMBLY (SMRB)

CAUTION:
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POA78-121
< COMPONENT DIAGNQOSIS >

Be sure to wear insulated gloves.
1. Check that the service plug grip is not installed.

2. Remove the HV relay assembly from the vehicle (See HBB-105 HV Relay A bl
"Removal and Installation"). clay AssembY .
3. Measure the resistance according to the value(s) in the table & @
below. o lmeels
<)
(] oy A ﬁ)
0\4}' ® 0 o
HV relay assembly HV relay assembly ] )
- - Resistance
Connector | Terminal | Connector| Terminal
Below 1 Q CON2 GND
ha 1 (high s1 1 [When l_)attery voltage_ a2v)is @ N\ [
voltage+) applied to n3 terminals 2
JMCIA0147GB]

(GND) and 3 (CON2)]

4. Measure the resistance according to the value(s) in the table below.

Frame wire (HV relay side) | Frame wire (HV relay side) )
Resistance
Connector Terminal Connector Terminal
18.8t0 32.1 Q at -35 to 80°C (-31
n3 3 (CON2) n3 2 (GND) 10 176°F)
OK or NG

OK >> GO TO 18.
NG >> Replace HV relay assembly (See HBB-105, "Removal and Installation").

18.INSPECT HV RELAY ASSEMBLY (SMRG)

CAUTION:
Be sure to wear insulated gloves and protective goggles.
1. Check that the service plug grip is not installed.

2. Measure the resistance according to the value(s) in the table
bolon g ) HV Relay Assembly
UR)
HV relay assembly HV relay assembly ) F@. (o
Resistance R
Connector | Terminal | Connector| Terminal O SIhlHIA +.
o|F@®o o D
Below 1 Q = /o)
1 (high [When battery voltage (12 V) is
h3 t1 1 . .
voltage-) applied to n3 terminals 1 GND CON3
(CONB3) and 2 (GND)] T
3. Measure the resistance according to the value(s) in the table C Jl .
below.
HV relay assembly HV relay assembly ]
Resistance

Connector | Terminal | Connector| Terminal

18.8t0 32.1 Q at -35 to 80°C

n3 1 (CON3) n3 2 (GND) (31 10 176°F)

OK or NG

OK >> Replace inverter with converter assembly (See HBC-619, "Removal and Installation”).
NG >> Replace HV relay assembly (See HBB-105, "Removal and Installation").

19.CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

See HBC-168, "Diagnosis Procedure".
OK or NG

OK >> GO TO 20.
NG >> Connect securely.

20.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - MOTOR RE-
SOLVER)
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< COMPONENT DIAGNQOSIS >
See HBC-168, "Diagnosis Procedure".
OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation").
NG >> Repair or replace harness or connector.

21.CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER CONNECTOR)
See HBC-162, "Diagnosis Procedure".
OK or NG
OK >> GO TO 22.
NG >> Connect securely.
22.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - GENERATOR
RESOLVER)
See HBC-162, "Diagnosis Procedure".
OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation").
NG >> Repair or replace harness or connector.
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< COMPONENT DIAGNQOSIS >

POA78-128

DeSC” pt|0n INFOID:0000000001504337

The inverter converts high-voltage direct current from the HV battery and alternating current for MG2 and
MG1. The inverter contains a three-phase bridge circuit, which consists of six power transistors each for MG2
and MGL1, that converts direct current to three-phase alternating current. The MG ECU controls the actuation
of the power transistors. The inverter transmits information that is necessary for effecting control, such as the
amperage and voltage, to the MG ECU.

The MG ECU uses a voltage sensor, which is built into the inverter, to detect boosted high voltage to allow
control of the voltage boost.

The inverter voltage sensor outputs voltage that varies between 0 and 5 V in accordance with the changes in
the high voltage. The higher the high voltage, the higher the output voltage, and the lower the high voltage, the
lower the output voltage.
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POA78-128

The MG ECU monitors the inverter voltage and detects malfunctions.
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DTC Logic

DTC DETECTION LOGIC
If an abnormal amount of current flows through the motor inverter, the MG ECU detects it and sends a signal
to inform the hybrid vehicle control ECU of the malfunction.

INFOID:0000000001504338

DTC No. | INF Code

Trouble diagnosis name

DTC detecting condition

Possible cause

POAT78 128

Drive Motor “A” Inverter
Performance

Abnormal motor current value detection
(System malfunction)

* Wire harness or connector
* Hybrid transaxle
* Inverter with converter assembly
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< COMPONENT DIAGNOSIS >
Diagnosis Procedure

1.PRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC OUTPUT (HYBRID SYSTEM)
1. Turn ignition switch ON.

2. Check DTC.
DTC No. Relevant Diagnosis
POA1D (Except INF code 390) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor “A” Control Module
POA72 (all INF codes) Generator Phase V Current
POA75 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor “A” Phase V Current
POAG3 (all INF codes) Drive Motor “A” Phase W Current
POA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range/Performance
POA3F-243 Drive Motor “A” Position Sensor Circuit
POA41-245 Drive Motor “A” Position Sensor Circuit Low
POA40-500 Drive Motor “A” Position Sensor Circuit Range/Performance
POA78-266, 267, 523, 586, 505, 287, 506, 503, Drive Motor “A” Inverter Performance
279, 504, 306, 806, 807, 808
:2: 95442824287 589, 590, 554, 555, 556, 547, DC/DC Converter Performance
POA7A-517, 325, 518, 344, 809, 810, 811 Generator Inverter Performance
P0OA92-521 Hybrid Generator Performance
POA90-509 Drive Motor “A” Performance
NOTE:

POA78-128 may be set due to a malfunction which also causes DTCs in the table above to be set. In this
case, first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the problems, and check that no DTCs are output.

Is DTC detected?

YES >> Go to Diagnosis Procedure relevant to output DTC.
NO >> GO TO 3.

3.CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER ASSEMBLY CON-
NECTOR)
See HBC-111, "Diagnosis Procedure".
OK or NG
OK >> GO TO 4.
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NG >> Connect securely.

4.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - GENERATOR RE-
SOLVER)

See HBC-162, "Diagnosis Procedure".

OK or NG

OK >> GO TO 5.
NG >> Repair or replace harness or connector.

5 .CHECK GENERATOR RESOLVER

See HBC-162, "Diagnosis Procedure".
OK or NG
OK >> GO TO 6.
NG >> GO TO 12.
6.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - MOTOR RESOLV-
ER)
See HBC-168, "Diagnosis Procedure".
OK or NG
OK >>GOTO7.
NG >> Repair or replace harness or connector.

[ .CHECK MOTOR RESOLVER

See HBC-168, "Diagnosis Procedure".
OK or NG

OK >> GO TO 8.
NG >> GO TO 14.

8.CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTOR CONDITION)

See HBC-173, "Diagnosis Procedure".
OK or NG

OK >> GO TO 9.
NG >> Tighten to specified torque.

9.CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION CONDITION)

See HBC-173, "Diagnosis Procedure".
OK or NG

OK >> GO TO 10.
NG >> Tighten to specified torque.

10.INSPECT HYBRID TRANSAXLE (MG1)

See HBC-173, "Diagnosis Procedure".
OK or NG

OK >> GO TO 11.
NG >> Replace hybrid transaxle (See TM-34, "Removal and Installation").

11 .cHECK HYBRID TRANSAXLE (MG2)

See HBC-173, "Diagnosis Procedure".
OK or NG

OK >> Replace inverter with converter assembly (See HBC-619. "Removal and Installation").
NG >> Replace hybrid transaxle (See TM-34, "Removal and Installation").

12.CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER CONNECTOR)
See HBC-162, "Diagnosis Procedure".
OK or NG

OK >> GO TO 13.
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NG >> Connect securely.
13.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - GENERATOR
RESOLVER)
See HBC-162, "Diagnosis Procedure".
OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation").
NG >> Repair or replace harness or connector.

14.CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

See HBC-168, "Diagnosis Procedure".
OK or NG
OK >> GO TO 15.
NG >> Connect securely.
15.CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY - MOTOR RE-
SOLVER)
See HBC-168, "Diagnosis Procedure”.
OK or NG

OK >> Replace hybrid transaxle (See TM-34, "Removal and Installation").
NG >> Repair or replace harness or connector.
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< COMPONENT DIAGNQOSIS >

POA78-266, POA78-267

DeSC” pt|0n INFOID:0000000001504340

The inverter converts high-voltage direct current from the HV battery and alternating current for MG2 and
MGL1. The inverter contains a three-phase bridge circuit, which consists of six power transistors each for MG2
and MG1, that converts direct current to three-phase alternating current. The MG ECU controls the actuation
of the power transistors. The inverter transmits information that is necessary for effecting control, such as the
amperage and voltage, to the MG ECU. HBC
The MG ECU uses a voltage sensor, which is built into the inverter, to detect boosted high voltage to allow
control of the voltage boost.

The inverter voltage sensor outputs voltage that varies between 0 and 5 V in accordance with the changes in
the high voltage. The higher the high voltage, the higher the output voltage, and the lower the high voltage, the
lower the output voltage.
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< COMPONENT DIAGNQOSIS >

The MG ECU monitors the inverter voltage and detects malfunctions.
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DTC Logic

DTC DETECTION LOGIC

The MG ECU monitors the inverter voltage (VH) sensor circuit. If the MG ECU detects an open or short in the

VH sensor circuit, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

INFOID:0000000001504341

DTC No. | INF Code | Trouble diagnosis name DTC detecting condition Possible cause
Open or short to GND in the inverter
266 . .
Drive Motor “A” Inverter | Voltage (VH) signal line .
POA78 Inverter with converter assembly
267 Performance Short to +B in the inverter voltage (VH)
signal line
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< COMPONENT DIAGNQOSIS >

Diagnosis Procedure

1.PRECONDITIONING

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent

other technicians from accidentally reconnecting it while you are working on the high-voltage system. -
HBC

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .REPLACE INVERTER WITH CONVERTER ASSEMBLY

>> COMPLETED
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POA78-279

DeSC” pt|0n INFOID:0000000001504343

The inverter converts high-voltage direct current from the HV battery and alternating current for MG2 and
MG1. The inverter contains a three-phase bridge circuit, which consists of six power transistors each for MG2
and MGL1, that converts direct current to three-phase alternating current. The MG ECU controls the actuation
of the power transistors. The inverter transmits information that is necessary for effecting control, such as the
amperage and voltage, to the MG ECU.

The MG ECU uses a voltage sensor, which is built into the inverter, to detect boosted high voltage to allow
control of the voltage boost.

The inverter voltage sensor outputs voltage that varies between 0 and 5 V in accordance with the changes in
the high voltage. The higher the high voltage, the higher the output voltage, and the lower the high voltage, the
lower the output voltage.
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POA78-279

The MG ECU monitors the inverter voltage and detects malfunctions.
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DTC Logic

DTC DETECTION LOGIC
If the motor inverter detects overvoltage, it transmits an overvoltage signal to the MG ECU. Upon receiving this
signal, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

INFOID:0000000001504344

DTC No. | INF Code

Trouble diagnosis name

DTC detecting condition

Possible cause

POAT78 279

Drive Motor “A” Inverter
Performance

Motor inverter overvoltage signal detection
(overvoltage due to inverter with converter
assembly malfunction)

POA78 279 Inverter with converter

assembly
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Diagnosis Procedure

1.PRECONDITIONING

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the inverter with
converter assembly, take safety precautions such as wearing insulated gloves and removing the service
plug grip to prevent electrical shocks. After removing the service plug grip, put it in your pocket to prevent
other technicians from accidentally reconnecting it while you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the high-voltage
connectors or terminals.

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

>> GO TO 2.
2 .CHECK DTC OUTPUT (HYBRID SYSTEM)
1. Turn ignition switch ON.

2. Check DTC.
DTC No. Relevant Diagnosis
POA1D (Except INF code 390) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor “A” Control Module
POA72 (all INF codes) Generator Phase V Current
POA75 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor “A” Phase V Current
POAG3 (all INF codes) Drive Motor “A” Phase W Current
POA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range/Performance
POA3F-243 Drive Motor “A” Position Sensor Circuit
POA41-245 Drive Motor “A” Position Sensor Circuit Low
P0OA40-500 Drive Motor “A” Position Sensor Circuit Range / Performance
POA78-266, 267, 523, 586, 505, 287, 506, 806, 807, 808 Drive Motor “A” Inverter Performance
POA94-5