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Titlee HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: DAGNOSTIC
TROUBLE CODE CHART (2010 HS250H)

From: 200907
Doc ID: RMOOOOOOOERO01LX

DIAGNOSTIC TROUBLE CODE CHART

Hybrid Battery System

DTC
Code

POA1F-
123

POATF-
123

POAS8O-
123

POA82-
123

POA84-

Detection Item

Battery Energy Control Module

Hybrid Battery Pack Deterioration

Replace Hybrid Battery Pack

Hybrid Battery Pack Cooling Fan 1

Hybrid Battery Pack Cooling Fan 1

Trouble Area MIL
page

1. Battery smart unit

2. Wire harness or
connector

3. IGCT fuse Comes
on wro
4. IGCT No.2 fuse

5. IGCT relay

6. Auxiliary battery
1. HV battery assembly Comes

2. Battery smart unit on

1. HV battery assembly Comes

2. Battery smart unit on

1. Battery cooling blowe
assembly

2. Battery smart unit

3. Hybrid vehicle control
ECU - -

4. HV battery intake duct

5. Wire harness or
connector

1. Wirertess or - wro



123

POA85-
123

POA9S5-
123

POA9C-
123

POA9D-
123

POASE-
123

POAAE-
123

Hybrid Battery Pack Cooling Fan 1

High Voltage Fuse

Hybrid Battery Temperature Sensor
"A" Range / Performance

Hybrid Battery Temperature Sensor
"A" Circuit Low

Hybrid Battery Temperature Sensor
"A" Circuit High

Hybrid Battery Pack Air Temperature:1. HV battery assembly |

Sensor "A" Circuit Low

connector
2. Integration relay

3. Battery cooling blowe
assembly

4. Battery smart unit

5. Hybrid vehicle control
ECU

1. Wire harness or
connector

2. Battery cooling blowe
assembly -

3. Battery smart unit

4. HV battery assembly

1. Service plug grip

- LN
2. HV battery assembly
1. HV battery assembly

2. Battery smart unit |Comes
on w0
3. Wire harness or

connector
1. HV battery assembly

2. Battery smart unit  |Comes
on weo |
3. Wire harness or

connector
1. HV battery assembly

2. Battery smart unit  |Comes
on weo |
3. Wire harness or

connector



POAAF-
123

POABF-
123

POACO-
123

POAC1-
123

POAC2-
123

POACG6-

123

POACT7-
123

2. Battery smart unit

3. Wire harness or
connector

1. HV battery assembly

Hybrid Battery Pack Air Temperature:2. Battery smart unit

Sensor "A" Circuit High

Hybrid Battery Pack Current Sensor
Circuit

Hybrid Battery Pack Current Sensor
Circuit Range / Performance

Hybrid Battery Pack Current Sensor
Circuit Low

Hybrid Battery Pack Current Sensor
Circuit High

Hybrid Battery Temperature Sensor

"B" Range / Performance

Hybrid Battery Temperature Sensor
"B" Circuit Low

3. Wire harness or
connector

1. Hybrid battery
junction block assemb

Comes

2. Battery smart unit
on

3. Wire harness or
connector

1. Hybrid battery
junction block assembly/Comes

on
2. Battery smart unit
1. Hybrid battery
junction block assemb
2. Battery smart unit Comes
on
3. Wire harness or
connector
1. Hybrid battery
junction block assemb
2. Battery smart unit OCr(])mes

3. Wire harness or
connector

1. HV battery assembly

2. Battery smart unit  |Comes

on

3. Wire harness or

connector

1. HV battery assembly Comes
on



POACS-
123

POACB-
123

POACC-
123

POACD-
123

POAE9-
123

POAEA-
123

POAEB-
123

Hybrid Battery Temperature Sensor
"B" Circuit High

Hybrid Battery Temperature Sensor
"C" Range / Performance

Hybrid Battery Temperature Sensor
"C" Circuit Low

Hybrid Battery Temperature Sensor
"C" Circuit High

Hybrid Battery Temperature Sensor
"D" Range / Performance

Hybrid Battery Temperature Sensor
"D" Circuit Low

Hybrid Battery Temperature Sensor
"D" Circuit High

2. Battery smart unit

3. Wire harness or
connector

1. HV battery assembly

2. Battery smart unit  |Comes
on

3. Wire harness or

connector

1. HV battery assembly

2. Battery smart unit  |Comes
on

3. Wire harness or

connector

1. HV battery assembly

2. Battery smart unit  |Comes
on

3. Wire harness or

connector

1. HV battery assembly

2. Battery smart unit  |Comes
on

3. Wire harness or

connector

1. HV battery assembly

2. Battery smart unit  |Comes
on

3. Wire harness or

connector

1. HV battery assembly

2. Battery smart unit  |Comes
on

3. Wire harness or

connector

1. HV battery assembly Comes
on



POB3D-
123

POB42-
123

POB47-
123

POB4C-
123

POB51-
123

POB56-
123

POBSB-
123

POB60-
123

POB65-
123

POBG6A-
123

POBG6F-
123

POB74-
123

Hybrid Battery Voltage Sensor "A"
Circuit Low

Hybrid Battery Voltage Sensor "B"
Circuit Low

Hybrid Battery Voltage Sensor "C"
Circuit Low

Hybrid Battery Voltage Sensor "D"
Circuit Low

Hybrid Battery Voltage Sensor "E"
Circuit Low

Hybrid Battery Voltage Sensor "F"
Circuit Low

Hybrid Battery Voltage Sensor "G"

Circuit Low

Hybrid Battery Voltage Sensor "H"
Circuit Low

Hybrid Battery Voltage Sensor "I"
Circuit Low

Hybrid Battery Voltage Sensor "J"
Circuit Low

Hybrid Battery Voltage Sensor "K"
Circuit Low

Hybrid Battery Voltage Sensor "L"
Circuit Low

2. Battery smart unit

3. Wire harness or
connector

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on

1. Battery smart unit Comes

2. HV battery assembly on



POB79-
123

POB7E-
123

POB83-
123

POB88-
123

POB8D-
123

POB92-
123

P3011-
123

P3012-
123

P3013-
123

P3014-
123

P3015-
123

P3016-
123

P3017-
123

P3018-
123

Hybrid Battery Voltage Sensor "

Circuit Low

Hybrid Battery Voltage Sensor "N"

Circuit Low

Hybrid Battery Voltage Sensor "O"

Circuit Low

Hybrid Battery Voltage Sensor "P"

Circuit Low

Hybrid Battery Voltage Sensor "Q"

Circuit Low

Hybrid Battery Voltage Sensor "R"

Circuit Low

Battery Block 1 Becomes Weak

Battery Block 2 Becomes Weak

Battery Block 3 Becomes Weak

Battery Block 4 Becomes Weak

Battery Block 5 Becomes Weak

Battery Block 6 Becomes Weak

Battery Block 7 Becomes Weak

Battery Block 8 Becomes Weak

. Battery smart unit

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

Comes

2. HV battery assembly on
. Battery smart unit

Comes

2. HV battery assembly on
. Battery smart unit

Comes

2. HV battery assembly on
. Battery smart unit

Comes

2. HV battery assembly on
. Battery smart unit

Comes

2. HV battery assembly on
1. Battery smart unit

Comes

2. HV battery assembly on
. HV battery assembly Comes

on

on

on

on

on

on

on

on



P3019-
123

P3020-
123

P3021-
123

P3022-
123

P3023-
123

P3024-
123

P3025-
123

P3026-
123

P3027-
123

P3065-
123

P308A-
123

UO29A-
123

Battery Block 9 Becomes Weak

Battery Block 10 Becomes Weak

Battery Block 11 Becomes Weak

Battery Block 12 Becomes Weak

Battery Block 13 Becomes Weak

Battery Block 14 Becomes Weak

Battery Block 15 Becomes Weak

Battery Block 16 Becomes Weak

Battery Block 17 Becomes Weak

Hybrid Battery Temperature Sensor
Range / Perfoemance Stack A

Hybrid Battery Voltage Sensor All
Circuits Low

Lost Communication with Hybrid
Battery Pack Sensor Module

2. Battery smart unit

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

2. Battery smart unit
. HV battery assembly Comes

. Battery smart unit
. HV battery assembly Comes

. Battery smart unit
. HV battery assembly Comes

. Battery smart unit

. HV battery assembly Comes

on

on

on

on

on

on

on

on

on

1. HV battery assembly

2. Battery smart unit  |Comes
on

3. Wire harness or

connector

1. Battery smart unit Comes

2. HV battery assembly on

1. Wire harness or

connector Comes
on

2. Hybrid vehicle control



ECU

3. Battery smart unit
4. IGCT fuse

5. IGCT No.2 fuse

6. IGCT relay
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM0000025D100LX

Title HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PA1F-123:
Battery Energy Control Module (2010 HS250H)

DTC P?éé':' Battery Energy Control Module
DESCRIPTION

« If the battery smart unit detects an internalforadtion, it sends an error signal to the hybrid
vehicle control ECU. When the hybrid vehicle coh#QU receives the error signal from the
battery smart unit, the ECU warns the driver andiopens fail-safe control.

DTC No. DTC Detection Condition Trouble Area

« Battery smart unit
« Wire harness or

connector
POALF- The hybrid vehicle control ECU receives an error « IGCT fuse
123 |signal from the battery smart unit. + IGCT No. 2 fuse
« IGCT relay

« Auxiliary battery

MONITOR DESCRIPTION

If the battery smart unit detects an internal madtion in itself, the hybrid vehicle control ECU
will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs POALF (INF 123): Battery Energy Cdnttodule
Required sensors / components Battery smart unit

Frequency of operation Continuous

Duration TMC's intellectual property

MIL operation TMC's intellectual property

Sequence of operation None

TYPICAL ENABLING CONDITIONS



The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prdape

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property

COMPONENT OPERATING RANGE

Battery smart unit

DTC POALF (INF 123) is not detelc

WIRING DIAGRAM

IGCT

MAIN

Auxiliary Battery

’ ——
[le ieer
IGCT No. 2
MREL
1
BTH+ L. 2 BTH+
BTH- [0 2 BTH.
A58 > | enD
Hybrid Vehicle
Conirol ECU == A

INSPECTION PROCEDURE

CAUTION:

Battery Smart Unit

- Before inspecting the high-voltage system, taketggirecautions to prevent electrical
shocks, such as wearing insulated gloves and remakie service plug grip. After
removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

10



« After disconnecting the service plug grip, wait &reast 10 minutes before touching
of the high-voltage connectors or terminals.

HINT:

At least 10 minutes is required to discharge tlgd4violtage capacitor inside the inverter with
converter assembly.

HINT:

After repairing, restart the system (turn the posweitch on (READY)) and recheck for DTCs

PROCEDURE
1. |CHECK AUXILIARY BATTERY

(a) Measure the voltage between the terminalseoftixiliary battery.
Standard voltage:
11to 14V

NG}CHARGE OR REPLACE AUXILIARY BATTERY

OK
v

2. |CHECK HARNESS AND CONNECTOR (IGCT VOLTAGE)

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)dwgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block assgmb

11



(d) Disconnect the z15 connector from the battergrs

unit.

(e) Connect the cable to the negative (-) battemyinal.

(f) Turn the power switch on (IG).

R a"]-
™ IGCT
@ q

(h) Turn the power switch off.

(9) Measure the voltage according to the value(she
table below.

Standard Voltage:

. Switch Specified

Tester Connection Condition Condition
z15-1 (IGCT) - z1% |Power switch o . ,
(GND) (IG) 8.6 V or higher

NOTICE:

« After removing the service plug grip, do not turn
the power switch on (READY), unless instructed
by the repair manual because this may cause a
malfunction.

« Turning the power switch on (IG) with the service
plug grip removed causes DTCs to be set. Use the
Techstream to clear the DTCs.

Text in Rear view of wire harness
[llustration connector
%1 (to Battery Smart Unit)

(i) Connect the z15 connector to the battery snmaitt

12



() Install the hybrid battery junction block asdagn

NGCHECK FUSE (IGCT, IGCT NO. 2)
OKPPREPLACE BATTERY SMART UNIT

3. |CHECK FUSE (IGCT, IGCT NO. 2)

(a) Turn the power switch off.

*1 (b) Remove the IGCT and IGCT No. 2 fuses from the
engine room junction block assembly.
Textin
I llustr ation Engine Room Junction Block
Assembly
*1
*2 IGCT Fuse
*3 IGCT No. 2 Fuse

(c) Measure the resistance according to the value(ke table below.

Standard Resistance:

Tester Connection Condition Specified Condition
IGCT fuse Always Below D
IGCT No. 2 fuse Always Below @

(d) Install the IGCT and IGCT No. 2 fuses to thgiae room junction block assembly.

NGPREPLACE FUSE (IGCT, IGCT NO. 2)

oK
v

4. |CHECK RELAY (IGCT)

(a) Turn the power switch off.

(b) Remove the IGCT relay from the engine room
junction block assembl

13



A Text in

’iﬁ Illustration Eggienrﬁbﬁ%yoom Junction Block
Hagg|o *2 IGCT Relay
| =Hg =]
. JL1 H,,-**Z

(c) Measure the resistance according to the value(ke
table below.

Standard Resistance:

Tester - Specified
5 3 Connection Condition Condition
3 5 -
5 ] Auxiliary battery voltage
is applied between below 1Q
3 terminals 1 and 2
p 37°  auxiliary batt It
Auxiliary battery voltage | ;4\ o
is not applied between more

terminals 1 and 2

(d) Install the IGCT relay to the engine room juactblock assembly.

NGREPLACE RELAY (IGCT)

oK
v

5. |CHECK HARNESS AND CONNECTOR (IGCT RELAY - BATHY SMART UNIT)

CAUTION:
Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.

(b) Remove the IGCT relay from the engine room
junction block assembl

14



" Text in

alal=! ’E I llustr ation iggienrﬁbﬁ%yoom Junction Block
==t 1
HeS8|o "2 IGCT Relay
[ | —"2
iy

(c) Check that the service plug grip is not ingtall
NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(d) Remove the hybrid battery junction block assigmb

- (e) Disconnect only the z15 connector of the bptsenart
unit.

(f) Measure the resistance according to the vajue(he
table below.

Standard Resistance:

Switch Specified
Condition Condition

IGCT relay terminal 5 1 Power switch
z15-4 (IGCT) off

Tester Connection
Below 1Q

Text In Rear view of wire harness

15



I llustration connector
(to Battery Smart Unit)

*1

%2 Engine Room Junction Block
Assembly

*3 IGCT relay terminal 5

0
1]

(g) Connect the z15 connector of the battery sonaitt

(h) Install the hybrid battery junction block ass®yn

() Install the IGCT relay to the engine room junatblock assembly.
() Connect the cable to the negative (-) batteryninal.

NGpREPAIR OR REPLACE HARNESS OR CONNECT!
OKPp-CHECK AND REPAIR POWER SOURCE CIRCUIT

2

16



Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM00000252801AX

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA7A-122:
Generator Inverter Performance (2010 HS250H)

DTC POlAé72A- Generator Inverter Performance
DESCRIPTION

For a description of the invertelion

If the generator inverter overheats, has a ciroailfunction, or has an internal short, the inverter
transmits this information to the MG ECU via thangetor inverter fail signal line.

DTC INF DTC Detection Condition Trouble Area
No. Code

« Fuel level

+ Engine assembly

« Hybrid vehicle
transaxle assembly
Wire harness or
connector

« Inverter with converter
assembly

Generator inverter fail signal detection

POA7A | 122 (overcurrent due to system malfunction)

MONITOR DESCRIPTION

If excessive amperage flows through the generatarter due to an internal short, the generator
inverter will transmit an inverter fail signal toa MG ECU. The MG ECU will send information
about the malfunction to the hybrid vehicle conE@U. Upon receiving this information, the
hybrid vehicle control ECU will illuminate the Mland set a DTC.

MONITOR STRATEGY

Related DTCs POATA (INF 122): GFIV detection (Lcstbrt circuit)
Required sensors / components  Generator inverter

Frequency of operation Continuous

Duration TMC's intellectual property

MIL operation 1 driving cycle

17



Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POAT7A (INF 122) istndetected

WIRING DIAGRAM

Refer to the wiring diagram for DTC POA1A-2(IEN

INSPECTION PROCEDURE

CAUTION:

Before inspecting the high-voltage system or diseating the low voltage connector of
the inverter with converter assembly, take safe¢gg@utions such as wearing insulated
gloves and removing the service plug grip to préesectrical shocks. After removing
the service plug grip, put it in your pocket toyeet other technicians from accidentally
reconnecting it while you are working on the higtitage system.

After dismnnecting the service plug grip, wait for at leE3tminutes before touching a
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection pointhia inverter with converter assembly.
The voltage should be 0 V before beginning work.

HINT:

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

PROCEDURE

18



1. |CHECK DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).

(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:

Result
POA7A-122 only is output.

Any of the following DTCs are also output.

DTC No.
POA1A (all INF codes) *1
POA1B (all INF codes) *1
POA1D (all INF codes) *1
POA3F-243

POA40-500

POA41-245
POA4B-253
POA4C-513

POA4D-255

POAGO (all INF codes) *1
POAG3 (all INF codes) *1
POA72 (all INF codes) *1
POATY5 (all INF codes) *1

POA78-266, 267, 279, 287, 306, 503, 504, 50!

506, 586, 806, 807, 808

POA7A-325, 344, 517, 518, 809, 810, 811
POA90-509

POA92-521

POA94-442, 547, 548, 549, 554, 555, 556, 585,

Proceed to
A
B

Relevant Diagnosis
Generator Control Module
Drive Motor "A" Control Miule
Hybrid Powertrain Contidbdule
Drive Motor "A" Position Sensor Circuit

Drive Motor "A" Position Sensor Circuit
Range / Performance

Drive Motor "A" Position Sensor Circuit
Low

Generator Position Sensor Circuit

Generator Position Sensor Circuit Range /
Performance

Generator Position Sensor Circuit Low
Drive Motor "A" Phase V Cent

Drive Motor "A" Phase W @ent
Generator Phase V Current
Generator Phase W Current

brive Motor "A" Inverter Performance

Generaweerter Performance
Drive Motor "A" Performance
Hybrid Generator Performance

DCIa@verter Performance



587, 589, 590
POADB-227

POADC-226

POADF-229

POAEO-228

POC76-523

P3004-803

HINT:

Hybrid Battery Positive Contactor Control
Circuit Low

Hybrid Battery Positive Contactor Control
Circuit High

Hybrid Battery Negative Contactor Contral|
Circuit Low

Hybrid Battery Negative Contactor Contral|
Circuit High

Hybrid Battery System Discharge Time Too
Long

High Voltage Power Resource

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic

procedure.

« POA7A-122 may be set due to a malfunction whicb aluses DTCs in the preceding
table to be set. In this case, first troubleshbetdutput DTCs in the preceding table.
Then, perform a test to attempt to reproduce tbblpms, and check that no DTCs are

output.
(e) Turn the power switch off.

BpGO TO DTC CHART

A
v

2. | CHECK AMOUNT OF GASOLINE

(&) Turn the power switch on (IG).

(b) Check the amount of fuel by referring to thelfgauge in the meter.

Result:

Result
Proper amount of fuel is in the tank
Proper amount of fuel is not in the tank

(c) Turn the power switch off.

20
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B’REFUEL VEHICLE

A
v

3. | CHECK ENGINE START

(a) Turn the power switch on (READY).
(b) Check if the engine starts.
HINT:

Depressing the accelerator pedal with park (Pcsadlewill cause the engine to start.

Result:

Result Proceed to
The engine does not start A
The engine starts B

(c) Turn the power switch off.

B>CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITBONVERTER
ASSEMBLY CONNECTOR)

A
v

4, |CHECK CRANKSHAFT PULLEY REVOLUTION (WITH PARKRK) SELECTED)

(a) Push the P position switch.

(b) Turn the power switch off.

(c) Lift up the vehicle.

(d) Turn the crankshaft pulley using hand toolsheck if the crankshaft pulley can rotate.
CAUTION:

Do not turn the power switch on (READY) while pearfong this inspection. Be sure to turn the
power switch off before performing this inspectiorprevent the engine from starting.

NOTICE:

Engine compression causes resistance when tutmengrankshaft pulley. Check if the

21



crankshatft rotates smoothly (or if it is locked)hgnually applying sufficient torque to turn the
crankshaft pulley. The torque required to turndrankshaft pulley should be the same as for a
known good vehicle of the same type.

Result:

Result Proceed to
The crankshaft does not rotate A
The crankshaft rotates smoothly B

(e) Lower the vehicle.

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITBONVERTER
ASSEMBLY CONNECTOR)

A
v

5.

B

CHECK CRANKSHAFT PULLEY REVOLUTION (WITH NEUTRAL (N
SELECTED)

(a) Turn the power switch on (IG), move the slaftdr to N, and lift up the vehicle.
(b) Turn the crankshaft pulley using hand toolsheck if the crankshaft pulley can rotate.
CAUTION:

Do not turn the power switch on (READY) while pearfong this inspection. Be sure to turn the
power switch on (IG) before performing this inspect to prevent the engine from starting.

NOTICE:

Engine compression causes resistance when tutmengrankshaft pulley. Check if the
crankshaft rotates smoothly (or if it is locked)hognually applying sufficient torque to turn the
crankshaft pulley. The torque required to turndrenkshaft pulley should be the same as for a
known good vehicle of the same type.

Result:

Result Proceed to
The crankshaft rotates smoothly A
The crankshaft does not rotate B

(c) Lower the vehicle.

22



(d) Turn the power switch off.

BPREPAIR OR REPLACE ENGINRSSEMBLY

APPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR [l

NG}CONNECT SECURELY

OK
v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - GENERATOR RESOLVER il
NGPREPAIR OR REPLACE HARNESS OR CONNECT!
OK
v
8. |CHECK GENERATOR RESOLVEFINEN

I\IG’CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR)

OK
v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - MOTOR RESOLVER) il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

10. |CHECK MOTOR RESOLVERMNEN
NG»CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWRE

CONNECTOR)
OK
v
11 CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATORABLE

CONNECTION CONDITION) Il
CPrCONNECT SECURELY
BPPREPLACE MALFUNCTIONING PARTS

A
v

1» |CHECKINVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE
" |CONNECTION CONDITION) Il
CtCONNECT SECURELY

BprREPLACE MALFUNCTIONING PARTS

23



A
v

13. CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) Il

NG’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

oK
v

14. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MGZ)-
NG’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v
15, CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
" |CONNECTOR) il
NGPCONNECT SECURELY
OK
v
16, (CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWE

CONNECTOR) il

NGtCONNECT SECURELY

OKPREPLACE INVERTER WITH CONVERTER ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR) il

NGPCONNECT SECURELY

OK
v

18.

17.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - GENERATOR RESOLVER il

NGtREPAIR OR REPLACE HARNESS OR CONNECT!

OKPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYRE
CONNECTOR) il

NGCONNECT SECURELY

oK
v

20.

19.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - MOTOR RESOLVER)lil
NGtREPAIR OR REPLACE HARNESS OR CONNECT!

OKPpREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

24
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM00000252900LX

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA7A-130:
Generator Inverter Performance (2010 HS250H)

DTC POlAJ)A- Generator Inverter Performance
DESCRIPTION

For a description of the invertelion

If an abnormal amount of current flows through gle@erator inverter, the MG ECU detects it
and sends a signal to inform the hybrid vehicletiadrieCU of the malfunction.

DTC INF

DTC Detection Condition Trouble Area
No. Code
+ Fuel level
+ Engine assembly
« Hybrid vehicle transaxle
POA7A | 130 Abnormal generator current value assembly.
detection (System) + Inverter with converter
assembly

« Wire harness or connector

MONITOR DESCRIPTION

If the MG ECU detects that the generator invertarent exceeds the threshold level for a
specified period of time, the hybrid vehicle coh&&CU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs POATA (INF 130): Generator Invertenéibmal Current
Required sensors / components  Generator inverter

Frequency of operation Continuous

Duration TMC's intellectual property

MIL operation 1 driving cycle

Sequence of operation None
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TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POAT7A (INF 130) istndetected

WIRING DIAGRAM

Refer to the wiring diagram for DTC POA1A-2 (N

INSPECTION PROCEDURE
CAUTION:

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

After disconnecting the service plug grip, wait &reast 10 minutes before touching an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection poirnthi@ inverter with converter assembly.
The voltage should be 0 V before beginning work.

HINT:

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

PROCEDURE

1. CHECKDTC OUTPUT (HV)
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(a) Connect the Techstream to the DLC3.
(b) Turn the power switch on (IG).
(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:
Result Proceed to

POA7A-130 only is output. A
Any of the following DTCs are also output. B

DTC No. Relevant Diagnosis
POA1A (all INF codes) *1 Generator Control Module
POA1B (all INF codes) *1 Drive Motor "A" Control Miule
POA1D (all INF codes) *1 Hybrid Powertrain ContMbdule
POA3F-243 Drive Motor "A" Position Sensor Circuit
POA40-500 gg\ézel\/llolzt)%rr;(ﬁ'r'nlz?]sggon Sensor Circuit
POA41-245 E(;iv\\/le Motor "A" Position Sensor Circuit
POA4B-253 Generator Position Sensor Circuit
POA4C-513 Sgﬂg:ﬁg;feosition Sensor Circuit Range /
POA4D-255 Generator Position Sensor Circuit Low
POAGO (all INF codes) *1 Drive Motor "A" Phase V Cent
POAG3 (all INF codes) *1 Drive Motor "A" Phase W @ant
POA72 (all INF codes) *1 Generator Phase V Current
POA75 (all INF codes) *1 Generator Phase W Current

POA78-266, 267, 279, 287, 306, 503, 504, 505Drive Motor "A" Inverter Performance
506, 586, 806, 807, 808

POA7A-325, 344, 517, 518, 809, 810, 811 Generancgrter Performance
POA90-509 Drive Motor "A" Performance
POA92-521 Hybrid Generator Performance
POA94-442, 547, 548, 549, 554, 555, 556, 585

587. 589, 590 bDC/DC Converter Performance
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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

POAEO-228 Hybrid Battery Negative Contactor Control
Circuit High

POC76-523 Hybrid Battery System Discharge Time Too
Long

P3004-803 High Voltage Power Resource

HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic

procedure.

« POA7A-130 may be set due to a malfunction whicb alsuses DTCs in the preceding
table to be set. In this case, first troubleshbetdutput DTCs in the preceding table.
Then, perform a test to attempt to reproduce tbhblpms, and check that no DTCs are

output.
(e) Turn the power switch off.

BpGO TO DTC CHART
A
v
2. | CHECK AMOUNT OF GASOLINE Il

BPREFUEL VEHICLE
A
v
3. CHECK ENGINE STARTINEN

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITBONVERTER
ASSEMBLY CONNECTOR)

B

A
v

4 CHECK CRANKSHAFT PULLEY REVOLUTION (WITH PARK (P) ELECTED)
L
CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITBONVERTER
ASSEMBLY CONNECTOR)

B

A
v
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CHECK CRANKSHAFT PULLEY REVOLUTION (WITH NEUTRAL (N
SELECTED) il

BtREPAIR OR REPLACE ENGINE ASSEMBL

APPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR il

NGPCONNECT SECURELY

OK
v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTFE
ASSEMBLY - GENERATOR RESOLVER il
NGPPREPAIR OR REPLACE HARNESS OR CONNECT!
OK
v
8. |CHECK GENERATOR RESOLVEFINEN

I\IG’CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR)

OK
v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - MOTOR RESOLVER)liEl

NG’REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

10. |CHECK MOTOR RESOLVER/NEN
NG»CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWRE

CONNECTOR)
OK
v
11 CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATORABLE

CONNECTION CONDITION) Il
CPPCONNECT SECURELY
BPPREPLACE MALFUNCTIONING PARTS

A
v

12 CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE

CONNECTION CONDITION) il
CPPCONNECT SECURELY
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B’REPLACE MALFUNCTIONING PARTS

A
v

13. CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) Il

NG}REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v

14. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) il
NGPPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v
15 (CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
" |CONNECTOR) il
NGPCONNECT SECURELY
OK
v
16, CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWE

CONNECTOR) il

NGtCONNECT SECURELY

OKPREPLACE INVERTER WITH CONVERTER ASSEMBL Y

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RBSVER
CONNECTOR) il

NGPCONNECT SECURELY

oK
v

18.

17.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - GENERATOR RESOLVER il

NGtREPAIR OR REPLACE HARNESS OR CONNECT!

OKPPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYRE
CONNECTOR) il

NGPCONNECT SECURELY

OK
v

20.

19.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - MOTOR RESOLVER) il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!
OK’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RMO0O0O000YAJO1QX

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA7A-322:
Generator Inverter Performance (2010 HS250H)

DTC P%’yzA' Generator Inverter Performance
DESCRIPTION

For a description of the invertelion

If the generator inverter overheats, has a ciroailfunction, or has an internal short, the inverter
transmits this information to the MG ECU via thangetor inverter fail signal line.

DTC INF

DTC Detection Condition Trouble Area
No. Code
« Fuel level
« Engine assembly
« Inverter cooling system
+ Cooling fan system
« Wire harness or connector
« Hybrid vehicle transaxle
POA7A = 322 Generator inverter fail signal detecti assembly_
(overheating) + Inverter with converter
assembly
« Water pump with motor
assembly

« Hybrid vehicle control ECU
- IGCT No. 3 fuse

MONITOR DESCRIPTION

If the generator inverter overheats, it will trartsam inverter fail signal to the MG ECU. The
MG ECU will send information about the malfunctitnthe hybrid vehicle control ECU. Upon
receiving this information, the hybrid vehicle cantECU will illuminate the MIL and set a
DTC.

MONITOR STRATEGY

Related DTCs POATA (INF 322): GFIV detection (Oweathmalfunction)
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Required sensors / componerits Generator inverter

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POAT7A (INF 322) istndetected

WIRING DIAGRAM

Refer to the wiring diagram for DTC PoAO1-7 Il

Refer to the wiring diagram for DTC POA1A-2(IEEN

INSPECTION PROCEDURE

CAUTION:

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

« After disconnecting the service plug grip, wait &reast 10 minutes before touchingy an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection poirnthia inverter with converter assembly.
The voltage should be 0 V before beginning work.
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NOTICE:

After troubleshooting and repairing all output DT®e sure to replace the inverter with

converter assembly.

HINT:

Waiting for at least 10 minutes is required to daage the high-voltage capacitor inside the

inverter with converter assembly.
PROCEDURE

1. |CHECK DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).

(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:

Result
POA7A-322 only is output.

Any of the following DTCs are also output.

DTC No.
POA1A (all INF codes) *1
POA1B (all INF codes) *1
POA1D (all INF codes) *1
POA3F-243

POA40-500

POA41-245
POA4B-253
POA4C-513

POA4D-255
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Proceed to
A
B

Relevant Diagnosis
Generator Control Module
Drive Motor "A" Control Miule
Hybrid Powertrain ContiMbdule
Drive Motor "A" Position Sensor Circuit

Drive Motor "A" Position Sensor Circuit
Range / Performance

Drive Motor "A" Position Sensor Circuit
Low

Generator Position Sensor Circuit

Generator Position Sensor Circuit Range /
Performance

Generator Position Sensor Circuit Low



POAGO (all INF codes) *1 Drive Motor "A" Phase V @ent

POAG3 (all INF codes) *1 Drive Motor "A" Phase W @ent
POA72 (all INF codes) *1 Generator Phase V Current
POA75 (all INF codes) *1 Generator Phase W Current

POA78-266, 267, 279, 287, 306, 503, 504, 50Ebrive Motor "A" Inverter Performance
506, 586, 806, 807, 808

POA7A-325, 344, 517, 518, 809, 810, 811 Generaivzrter Performance

P0OA90-509 Drive Motor "A" Performance

POA92-521 Hybrid Generator Performance

POA94-442, 547, 548, 549, 554, 555, 556, 584

587, 589. 590 DC/DC Converter Performance

POC76-523 Hybrid Battery System Discharge Time Too
Long

HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

« POA7A-322 may be set due to a malfunction whicb aluses DTCs in the preceding
table to be set. In this case, first troubleshbetdutput DTCs in the preceding table.
After troubleshooting and repairing all output DT®e sure to replace the inverter with
converter assembly.

(e) Turn the power switch off.

BpGO TO DTC CHART
A
v

2. | CHECK AMOUNT OF GASOLINE Il

BbREFUEL VEHICLE

A
v

3. |CHECK ENGINE STARTINEN

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITEBONVERTER
ASSEMBLY CONNECTOR)

A
v

B

4 CHECK CRANKSHAFT PULLEY REVOLUTION (WITH PARK (P) ELECTED)
|
B}CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITBONVERTER
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ASSEMBLY CONNECTOR)

A

v
CHECK CRANKSHAFT PULLEY REVOLUTION (WITH NEUTRAL (N
SELECTED) il

BPREPAIR OR REPLACE ENGINE ASSEMBL

APPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBL Y
CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR il

NGPCONNECT SECURELY

OK

v

7. |CHECK QUANTITY OF HV COOLANT il
CPpCHECK FOR COOLANT LEAKS AND ADD COOLANT
BtADD COOLANT
A
v

8. |CHECK COOLANT HOSENEN

NG}CORRECT THE PROBLEM

OK
v

o PERFORM ACTIVE TEST USING TECHSTREAM (ACTIVATE THRATER
© pump) N

NG’PERFORM ACTIVE TEST USING TECHSTREAM (ACTIVATE THRATER PUMP)

OK
v

10.

PERFORM ACTIVE TEST USING TECHSTREAM (CONTROL THELECTRIC
COOLING FAN) Il

NGPCHECK COOLING FAN SYSTEM

OK
v

11.

CHECK HV COOLANT (CHECK FOR CONDITIONS THAT MAY HA\E CAUSED
FREEZING) il

BbREPLACE HV COOLANT

A
v

12.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - GENERATOR RESOLVER il
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NG}REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

13. |CHECK GENERATOR RESOLVEFNEN
NGPCHECK CONNECTOR CONNECTION CONDITION (GENERATOR RBSVER

CONNECTOR)
OK
v
14. CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERRe

ASSEMBLY - MOTOR RESOLVER )il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

15. |CHECK MOTOR RESOLVERMNEN
NG’CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWRE

CONNECTOR)
OK
v
16 CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATORABLE

CONNECTION CONDITION) Il
CPPCONNECT SECURELY
BPREPLACE MALFUNCTIONING PARTS

A
v

17 CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE

CONNECTION CONDITION) Il
CPCONNECT SECURELY

BIREPLACE MALFUNCTIONING PARTS
A

v
18. CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) Il

NG’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
OK
v
19. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MGZ)-

NG’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

oK
v
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CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RBSVER
CONNECTOR) il
NGPPCONNECT SECURELY

OK
v

21.

20.

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE
CONNECTOR) il
NGPCONNECT SECURELY
OKPPREPLACE INVERTER WITH CONVERTER ASSEMBLY

,, [PERFORM ACTIVE TEST USING TECHSTREAM (ACTIVATE THR/ATER

" Pump) N

BpADD COOLANT

A

v

23. |CHECK FUSE (IGCT NO. 3/l

NG’CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP VW MOTOR
ASSEMBLY CONNECTOR)

OK
v
54 (CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP Wik
" MOTOR ASSEMBLY CONNECTOR il
NGCONNECT SECURELY

OK
v
o5 (CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICE
' CONTROL ECU CONNECTOR il
NGPCONNECT SECURELY

oK
v

5. |CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR
" /ASSEMBLY cIRcuUIT) il
NGPPREPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

27. CHECK WATER PUMP WITH MOTOR ASSEMBL Yl

NGp-REPLACE WATER PUMP WITH MOTOR ASSEMBLY
OKPp-REPLACE HYBRID VEHICLE CONTROL ECU

28. CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
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CONNECTOR) Wil

NG’CONNECT SECURELY

OK

v

5o, |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
" /ASSEMBLY - GENERATOR RESOLVER il

NGPREPAIR OR REPLACE HARNESS OR CONNECT!

OKPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBL Y

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE

CONNECTOR) il

NGPCONNECT SECURELY

OK
v

31.

30.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTFE
ASSEMBLY - MOTOR RESOLVER) il

NGtREPAIR OR REPLACE HARNESS OR CONNECT!

OKREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP Vi
MOTOR ASSEMBLY CONNECTOR il

NGPCONNECT SECURELY

oK
v

33.

32.

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICE
CONTROL ECU CONNECTOR il
NGPCONNECT SECURELY

OK
v

34.

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR
ASSEMBLY CIRcUIT) Il
NGPREPAIR OR REPLACE HARNESS OR CONNECT!
OK
v
35. CHECK WATER PUMP WITH MOTOR ASSEMBL Yl

NG}REPLACE WATER PUMP WITH MOTOR ASSEMBLY

OK
v

36. REPLACE HYBRID VEHICLE CONTROL EC Nl
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NEXT}REPLACE FUSE (IGCT NO. 3)

37. CONNECT SECUREL YN
NEXTPREPLACE FUSE (IGCT NO. 3)

38. CONNECT SECUREL YN
NEXTPREPLACE FUSE (IGCT NO. 3)

39. REPAIR OR REPLACE HARNESS OR CONNECTC-
NEXT’-REPLACE FUSE (IGCT NO. 3)

40. REPLACE WATER PUMP WITH MOTOR ASSEMBL_\-
NEXT’-REPLACE FUSE (IGCT NO. 3)

41. REPLACE HV COOLANT Il

NEXT
v

42. CHECK WATER PUMP WITH MOTOR ASSEMBL Yo

NGpREPLACE WATER PUMP WITH MOTOR ASSEMBLY
OKpCOMPLETED

w
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RMOO0O000YAKO15X

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA7A-324:
Generator Inverter Performance (2010 HS250H)

DTC P%’;ZA' Generator Inverter Performance
DESCRIPTION

For a description of the invertelion

If the generator inverter overheats, has a ciroailfunction, or has an internal short, the inverter
transmits this information to the MG ECU via thangetor inverter fail signal line.

DTC INF

DTC Detection Condition Trouble Area
No. Code
« Fuel level
« Engine assembly
« Hybrid vehicle transaxle
assembly
« Inverter cooling system
+ Cooling fan system
Generator inverter fail signal detection Wire harn_ess or connectar
POA7A | 324 o . Inverter with converter
(circuit malfunction)
assembly
« Water pump with motor
assembly
« Hybrid vehicle control
ECU

« |IGCT No. 3 fuse

MONITOR DESCRIPTION

If the generator inverter detects a circuit maltiorg it will transmit a generator inverter fail
signal to the MG ECU. The MG ECU will send inforneat about the malfunction to the hybrid
vehicle control ECU. Upon receiving this informatjdhe hybrid vehicle control ECU will
illuminate the MIL and set a DTC.

MONITOR STRATEGY
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Related DTCs POAT7A (INF 324): GFIV detection (Citamalfunction)
Required sensors / components  Generator inverter

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POAT7A (INF 324) istndetected

WIRING DIAGRAM

Refer to the wiring diagram for DTC PoAO1-7 Il

Refer to the wiring diagram for DTC POA1A-2 (N

INSPECTION PROCEDURE
CAUTION:

- Before inspecting the high-voltage system or diseating the low voltage connector of
the inverter with converter assembly, take safe¢gg@utions such as wearing insulated
gloves and removing the service plug grip to préesectrical shocks. After removing
the service plug grip, put it in your pocket toyeet other technicians from accidentally
reconnecting it while you are working on the higtitage system.

- After disconnecting the service plug grip, wait &rdeast 10 minutes before touchingy an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection pointhi@ inverter with converter assembly.
The voltage should be 0 V before beginning work.
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NOTICE:

After troubleshooting and repairing all output DT®e sure to replace the inverter with

converter assembly.

HINT:

Waiting for at least 10 minutes is required to daage the high-voltage capacitor inside the

inverter with converter assembly.

PROCEDURE

1. |CHECK DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).

(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:

Result
POA7A-324 only is output.

Any of the following DTCs are also output.

DTC No.
POA1A (all INF codes) *1
POA1B (all INF codes) *1
POA1D (all INF codes) *1
POA3F-243

POA40-500

POA41-245
POA4B-253
POA4C-513

POA4D-255
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Proceed to
A
B

Relevant Diagnosis
Generator Control Module
Drive Motor "A" Control Miule
Hybrid Powertrain Contidbdule
Drive Motor "A" Position Sensor Circuit

Drive Motor "A" Position Sensor Circuit
Range / Performance

Drive Motor "A" Position Sensor Circuit
Low

Generator Position Sensor Circuit

Generator Position Sensor Circuit Range
/ Performance

Generator Position Sensor Circuit Low



POAGO (all INF codes) *1 Drive Motor "A" Phase V Cent

POAG3 (all INF codes) *1 Drive Motor "A" Phase W @ant
POA72 (all INF codes) *1 Generator Phase V Current
POA75 (all INF codes) *1 Generator Phase W Current

POA78-113, 128, 266, 267, 279, 284, 287, 306, 5
504, 505, 506, 586, 806, 807, 808

POA7A-122, 130, 322, 325, 344, 517, 518, 809, E}&%nerator Inverter Performance

%"J’rive Motor "A" Inverter Performance

811
POA90-509 Drive Motor "A" Performance
POA92-521 Hybrid Generator Performance
_ [
POA94-442, 547, 548, 549, 554, 555, 556, 585, "%70/DC Converter Performance
589, 590
POC76-523 Hybrid Battery System Discharge Time
Too Long
HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

« POA7A-324 may be set due to a malfunction whicb alsuses DTCs in the preceding
table to be set. In this case, first troubleshbetdutput DTCs in the preceding table.
After troubleshooting and repairing all output DT®e sure to replace the inverter with
converter assembly.

(e) Turn the power switch off.

BpGO TO DTC CHART
A
v

2. |CHECK AMOUNT OF GASOLINE Il

B’REFUEL VEHICLE

A
v

3. CHECK ENGINE STARTINEN

B>CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITBONVERTER
ASSEMBLY CONNECTOR)

A
v

4 CHECK CRANKSHAFT PULLEY REVOLUTION (WITH PARK (P) ELECTED)
L
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CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITEBONVERTER
ASSEMBLY CONNECTOR)

A
v

B

CHECK CRANKSHAFT PULLEY REVOLUTION (WITH NEUTRAL (N
SELECTED) il

BpPREPAIR OR REPLACE ENGINE ASSEMBL

APPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR [l

NGPCONNECT SECURELY

OK

v

7. |CHECK QUANTITY OF HV COOLANT il
CPPCHECK FOR COOLANT LEAKS AND ADD COOLANT
BPADD COOLANT
A
v

8. |CHECK COOLANT HOSENEN

NG’CORRECT THE PROBLEM

OK
v

PERFORM ACTIVE TEST USING TECHSTREAM (ACTIVATE THR/ATER
pumpP) Il

NG}PERFORM ACTIVE TEST USING TECHSTREAM (ACTIVATE THRATER PUMP)

oK
v

10.

PERFORM ACTIVE TEST USING TECHSTREAM (CONTROL THELECTRIC
COOLING FAN) il
NGCHECK COOLING FAN SYSTEM

oK
v

11.

CHECK HV COOLANT (CHECK FOR CONDITIONS THAT MAY HAE CAUSED
FREEZING) Il
BJPREPLACE HV COOLANT

A
v

12. CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERRE
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ASSEMBLY - GENERATOR RESOLVER il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

13. CHECK GENERATOR RESOLVEFNEN
NG’CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RBSVER

CONNECTOR)
OK
v
14, CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERRe

ASSEMBLY - MOTOR RESOLVER)lil

NGPREPAIR OR REPLACE HARNESS OR CONNECT!
OK
v

15. |CHECK MOTOR RESOLVERMNEN

NG’CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE
CONNECTOR)

OK
v

16 CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATORABLE

CONNECTION CONDITION) Il
CPCONNECT SECURELY
BJPREPLACE MALFUNCTIONING PARTS

A
v

17 CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE

CONNECTION CONDITION) il
CPPCONNECT SECURELY

BPREPLACE MALFUNCTIONING PARTS
A

v
18. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MGl)-
NG’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
OK
v
19. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MGZ)-

NG}REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
OK
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v
5o, (CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
" |CONNECTOR) il
NGPCONNECT SECURELY

oK
v

,, (CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVE
" |CONNECTOR) il
NGCONNECT SECURELY
OKtREPLACE INVERTER WITH CONVERTER ASSEMBLY
5, PERFORM ACTIVE TEST USING TECHSTREAM (ACTIVATE THR/ATER
" pump) NN
BpADD COOLANT
A
v
23. |CHECK FUSE (IGCT NO. 3/l

NG}CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP VW MOTOR
ASSEMBLY CONNECTOR)

OK
v

24,

CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP Vit
MOTOR ASSEMBLY CONNECTOR Il

NGPCONNECT SECURELY

oK
v

o5 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICE

" |CONTROL ECU CONNECTOR il

NGPCONNECT SECURELY
oK
v

5. CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR

ASSEMBLY CIRcUIT) Il
NGPREPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

27. CHECK WATER PUMP WITH MOTOR ASSEMBL Yl

NGp-REPLACE WATER PUMP WITH MOTOR ASSEMBLY
OKPp-REPLACE HYBRID VEHICLE CONTROL ECU
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CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RBSVER
CONNECTOR) il
NGPPCONNECT SECURELY

OK
v

29.

28.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTFE
ASSEMBLY - GENERATOR RESOLVER il

NGPPREPAIR OR REPLACE HARNESS OR CONNECT!

OKPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE
CONNECTOR) il

NGPCONNECT SECURELY

OK
v

31.

30.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERRe
ASSEMBLY - MOTOR RESOLVERj-

NG’REPAIR OR REPLACE HARNESS OR CONNECT!

OK’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WWH
MOTOR ASSEMBLY CONNECTOR_}-

NG’CONNECT SECURELY

OK
v

33.

32.

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICE
CONTROL ECU CONNECTOR i
NGCONNECT SECURELY

OK
v

34.

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR
ASSEMBLY CIRCUIT)_-
NG’REPAIR OR REPLACE HARNESS OR CONNECT!
OK
v
35. |CHECK WATER PUMP WITH MOTOR ASSEMBL}-

NG’REPLACE WATER PUMP WITH MOTOR ASSEMBLY

oK
v

36. REPLACE HYBRID VEHICLE CONTROL ECl_,-
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NEXT}REPLACE FUSE (IGCT NO. 3)

37. CONNECT SECUREL YN
NEXTPREPLACE FUSE (IGCT NO. 3)

38. CONNECT SECUREL YN
NEXTPREPLACE FUSE (IGCT NO. 3)

39. REPAIR OR REPLACE HARNESS OR CONNECTC-
NEXT’-REPLACE FUSE (IGCT NO. 3)

40. REPLACE WATER PUMP WITH MOTOR ASSEMBL_\-
NEXT’-REPLACE FUSE (IGCT NO. 3)

41. REPLACE HV COOLANT Il

NEXT
v

42. CHECK WATER PUMP WITH MOTOR ASSEMBL Yo

NGpREPLACE WATER PUMP WITH MOTOR ASSEMBLY
OKpCOMPLETED

w
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM0000025BTO0XX

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA7A-325:
Generator Inverter Performance (2010 HS250H)

DTC P%'ySA' Generator Inverter Performance
DESCRIPTION

For a description of the invertelion

If the generator inverter overheats, has a ciroailfunction, or has an internal short, the inverter
transmits this information to the MG ECU via thangetor inverter fail signal line.

DTC INF DTC Detection Condition Trouble Area
No. Code

Generator inverter fail signal detection (overcatre Inverter with

POA7A | 325 due to inverter assembly malfunction) converter assembly

MONITOR DESCRIPTION

If excessive amperage flows through the generatarter due to an internal short, the generator
inverter will transmit an inverter fail signal toad MG ECU. The MG ECU will send information
about the malfunction to the hybrid vehicle conE@U. Upon receiving this information, the
hybrid vehicle control ECU will illuminate the Mland set a DTC.

MONITOR STRATEGY

Related DTCs POATA (INF 325): GFIV detection (Laatbrt circuit)
Required sensors / components  Generator inverter

Frequency of operation Continuous

Duration TMC's intellectual property

MIL operation 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
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Other conditions belong to TMC's intellectual prape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POAT7A (INF 325) istndetected

INSPECTION PROCEDURE

CAUTION:

- Before inspecting the high-voltage system or diseating the low voltage connector of
the inverter with converter assembly, take safe¢gg@utions such as wearing insulated
gloves and removing the service plug grip to préesectrical shocks. After removing
the service plug grip, put it in your pocket toyeet other technicians from accidentally
reconnecting it while you are working on the higtitage system.

- After disconnecting the service plug grip, wait &rdeast 10 minutes before touchingy an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection pointhia inverter with converter assembly.
The voltage should be 0 V before beginning work.

HINT:

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

PROCEDURE
1. |CHECK DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).

(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.
(d) Check if DTCs are output.

Result:
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Result Proceed to

POA7A-325 only is output. A
Any of the following DTCs are also output. B
DTC No. Relevant Diagnosis

POA1A (all INF codes) *1 | Generator Control Module
POA1B (all INF codes) *1 | Drive Motor "A" Control Miule
POA1D (all INF codes) *1 | Hybrid Powertrain ContMbdule

POA3F-243 Drive Motor "A" Position Sensor Circuit

POA40-500 Drive Motor "A" Position Sensor Circuiaiiye / Performance
POA41-245 Drive Motor "A" Position Sensor Circuib

POA4B-253 Generator Position Sensor Circuit

POA4C-513 Generator Position Sensor Circuit RariRgrformance
POA4D-255 Generator Position Sensor Circuit Low

POAGO (all INF codes) *1 | Drive Motor "A" Phase V @ent
POAG3 (all INF codes) *1 | Drive Motor "A" Phase W @ant
POA72 (all INF codes) *1 | Generator Phase V Current
POATY5 (all INF codes) *1 | Generator Phase W Current

POA78-266, 267, 586 Drive Motor "A" Inverter Perfmaince
P0OA94-585, 587, 589, 590 DC/DC Converter Perforrmanc

POC76-523 Hybrid Battery System Discharge Time Loog
HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

« POA7A-325 may be set due to a malfunction whicb aluses DTCs in the preceding
table to be set. In this case, first troubleshbetdutput DTCs in the preceding table.
Then, perform a test to attempt to reproduce tbhblpms, and check that no DTCs are
output.

(e) Turn the power switch off.

BpGO TO DTC CHART

A
v

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR il

NG’CONNECT SECURELY
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OK'REPLACE INVERTER WITH CONVERTER ASSEMBL Y

B2
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Mode: HS250H  Doc ID: RMOOOOO0OYANO1GX

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA7A-344:
Generator Inverter Performance (2010 HS250H)

DTC P%’:‘ZA' Generator Inverter Performance
DESCRIPTION

For a description of the invertelion

If the MG1 torque execution value does not corregiio the torque command value from the
MG ECU to MG1, the hybrid vehicle control ECU wsllore this DTC.

DTC |NF DTC Detection Condition Trouble Area
No. Code
« Hybrid vehicle transaxle
Generator torque execution assembly
POA7A | 344 o q ) + Inverter with converter
monitoring malfunction
assembly

MONITOR DESCRIPTION

If the difference between the requested MG1 toanetthe actual MG1 torque exceeds a

predetermined value, the MG ECU determines thaetisea malfunction in the execution or
monitoring of MG1 torque. The MG ECU will send infioation about the malfunction to the
hybrid vehicle control ECU. Upon receiving thisanation, the hybrid vehicle control ECU

will illuminate the MIL and set a DTC.

MONITOR STRATEGY

POATA (INF 344): Discrepancy between generator mooed torque:

Related DTCs and commanded torque

Required sensors / .
9 Generator inverter

components

Frequency of operation, Continuous

Duration TMC's intellectual property
MIL operation 1 driving cycle
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Sequence of operation | None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC PO7A (INF 344) istraetected

INSPECTION PROCEDURE

CAUTION:

Before inspecting the high-voltage system or diseating the low voltage connector of
the inverter with converter assembly, take safe¢gg@utions such as wearing insulated
gloves and removing the service plug grip to préesectrical shocks. After removing
the service plug grip, put it in your pocket toyeet other technicians from accidentally
reconnecting it while you are working on the higtitage system.

After disconnecting the service plug grip, wait &reast 10 minutes before touching an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection pointhi@ inverter with converter assembly.
The voltage should be 0 V before beginning work.

HINT:

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

PROCEDURE
1. |CHECK DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.
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(b) Turn the power switch on (IG).
(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:
Result Proceed to

POA7A-344 only is output. A
Any of the following DTCs are also output. B

DTC No. Relevant Diagnosis
POA1A (all INF codes) *1 Generator Control Module
POA1B (all INF codes) *1 Drive Motor "A" Control Miule
POA1D (all INF codes) *1 Hybrid Powertrain ContMbdule
POA3F-243 Drive Motor "A" Position Sensor Circuit
POA40-500 gg\r/lgegel\/lloé(;rr;'(ﬁ'r'nligrﬁigon Sensor Circuit
POA41-245 E(;iv\\/le Motor "A" Position Sensor Circuit
POA4B-253 Generator Position Sensor Circuit
POA4C-513 Sgrr;grrra:]tg;seosition Sensor Circuit Range /
POA4D-255 Generator Position Sensor Circuit Low
POAGO (all INF codes) *1 Drive Motor "A" Phase V @ent
POAG3 (all INF codes) *1 Drive Motor "A" Phase W i@ant
POA72 (all INF codes) *1 Generator Phase V Current
POA75 (all INF codes) *1 Generator Phase W Current

POA78-266, 267, 510, 586, 505, 287, 506, 50'?brive Motor "A" Inverter Performance
279, 504, 806, 807, 808

POA7A-517, 522, 325, 518, 809, 810, 811 Generategrter Performance

525?9544:885’ 587,589, 590, 554, 555, 556, 547DC/DC Converter Performance

POAAG (all INF codes) *1 Hybrid Battery Voltage System Isolation

Fault

POC76-523 Hybrid Battery System Discharge Time Too
Long

P3004-132 Power Cable Malfunction
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Short to B+ in Blocking of HV Gate

P3233-750 )
Connection

HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

« POA7A-344 may be set due to a malfunction whicb aluses DTCs in the preceding
table to be set. In this case, first troubleshbetdutput DTCs in the preceding table.
Then, perform a test to attempt to reproduce tbhblpms, and check that no DTCs are
output.

(e) Turn the power switch off.

BpGO TO DTC CHART

A
v

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR [l
NGCONNECT SECURELY

OK
v

CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATORABLE
CONNECTION CONDITION) Il

CPp-CONNECT SECURELY
BprREPLACE MALFUNCTIONING PARTS

4. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) Il

N REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
OKPp-REPLACE INVERTER WITH CONVERTER ASSEMBL Y

@ ﬁ;;;i..

A
v
G
K
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM000002KITO07X

Title: HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA7A-
517,POA7A-518: Generator Inverter Performance (20%250H)

DTC P%'Y?A' Generator Inverter Performance
DTC P%AigA' Generator Inverter Performance
DESCRIPTION

For a description of the inverte-

If the generator inverter overheats, has a ciroailfunction, or has an internal short, the inverter
transmits this information to the MG ECU via thengeator inverter fail signal line.

DTC | INF

DTC Detection Condition Trouble Area
No. Code

+ Wire harness or
connector

Generator inverter fail signal detection » Hybrid vehicle

POATA| 517 (overcurrent due to MG ECU malfunction) Transaxle gssembly
nverter with
converter assembly
+  Wire harness or
connector
Generator inverter fail signal detection + Hybrid vehicle
POA7A | 518 (overcurrent due to hybrid vehicle transaxle transaxle assembly
assembly malfunction) « Inverter with

converter assembly

MONITOR DESCRIPTION

If excessive amperage flows through the generatarter due to an internal short, the generator
inverter will transmit an inverter fail signal toada MG ECU. The MG ECU will send information
about the malfunction to the hybrid vehicle conE@U. Upon receiving this information, the
hybrid vehicle control ECU will illuminate the Mland set a DTC.

MONITOR STRATEGY

59



Related DTCs POA7A (INF 517/518): GFIV detectiom@d short circuit)
Required sensors / components Generator inverter

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POA7A (INF 517/51i8)not detected

WIRING DIAGRAM

Refer to wiring diagram for POA1A-20IEN

INSPECTION PROCEDURE
CAUTION:

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

« After disconnecting the service plug grip, wait foleaist 10 minutes before touching ¢
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection poirnthi@ inverter with converter assembly.
The voltage should be 0 V before beginning work.

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

PROCEDURE

1. |CHECK DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.
(b) Turn the power switch on (IG).
(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:
Result Proceed to
POA7A-517 or 518 only is output. A
Any of the following DTCs are also output. B
DTC No. Relevant Diagnosis

POA1A (all INF codes) *1 | Generator Control Module
POA1B (all INF codes) *1 | Drive Motor "A" Control Miule
POA1D (all INF codes) *1 | Hybrid Powertrain ContMbdule

POA3F-243 Drive Motor "A" Position Sensor Circuit

POA40-500 Drive Motor "A" Position Sensor Circuiaiiye / Performance
POA41-245 Drive Motor "A" Position Sensor Circuib

POA4B-253 Generator Position Sensor Circuit

POA4C-513 Generator Position Sensor Circuit Rarigrformance
POA4D-255 Generator Position Sensor Circuit Low

POAGO (all INF codes) *1 | Drive Motor "A" Phase V @ent
POAG3 (all INF codes) *1 | Drive Motor "A" Phase W @ant
POA72 (all INF codes) *1 | Generator Phase V Current
POA75 (all INF codes) *1 | Generator Phase W Current

POA78-266, 267, 586 Drive Motor "A" Inverter Perfuaince
P0OA94-585, 587, 589, 590 DC/DC Converter Perforrmanc
POC76-523 Hybrid Battery System Discharge Time Loog
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HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

« POA7A-517 or POA7A-518 may be set due to a malionoivhich also causes DTCs in
the preceding table to be set. In this case,thiostbleshoot the output DTCs in the
preceding table. Then, perform a test to attempepooduce the problems, and check
that no DTCs are output.

(e) Turn the power switch off.

BpGO TO DTC CHART

A

v
CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR il

NGPCONNECT SECURELY

OK

v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - GENERATOR RESOLVER il

NGPPREPAIR OR REPLACE HARNESS OR CONNECT!

OK

v

4. 'CHECK GENERATOR RESOLVEFINEN
NG»CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RBSVER
CONNECTOR)

oK
v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - MOTOR RESOLVER)lil
NGPPREPAIR OR REPLACE HARNESS OR CONNECT!
OK
v
6. |CHECK MOTOR RESOLVERIEEN

NG}CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYRE
CONNECTOR)

OK
v
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CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE
CONNECTION CONDITION) Il

CONNECT SECURELY
REPLACE MALFUNCTIONING PARTS

Y9Y <

C
B

4>

CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATORABLE
" |CONNECTION CONDITION) Il

8
CPCONNECT SECURELY
BpPREPLACE MALFUNCTIONING PARTS

A
v

9. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) Il

NG’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v

10. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MGZ)-
NG}REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v
11 CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
" |CONNECTOR) il
NGPCONNECT SECURELY
OK
v
15 (CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWE

CONNECTOR) il

NGpCONNECT SECURELY
OKPp-REPLACE INVERTERWITH CONVERTER ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR) il
NGPCONNECT SECURELY

OK
v

14.

13.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - GENERATOR RESOLVER il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!
OK’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
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CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE
CONNECTOR) il
NGPPCONNECT SECURELY

OK
v

16.

15.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - MOTOR RESOLVER)iiH

NG’REPAIR OR REPLACE HARNESS OR CONNECT!
OK}REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RMOOOOOOYAPO1AX

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA7A-522:
Generator Inverter Performance (2010 HS250H)

DTC P%’yzA' Generator Inverter Performance
DESCRIPTION

For a description of the invertelion

If the inverter receives a generator gate shutdeigimal from the MG ECU, it will turn all power
transistors off which are activating MG1 to forgilsitop MG1 operation.

The MG ECU monitors generator gate shutdown sigaadsdetects a malfunction.

DTC No. |INF Code DTC Detection Condition Trouble Area
POA7A 522 Generator inverter gate malfunction lteewith converter assembly
HINT:

« If DTC POA7A-522 is output, the hybrid system canbe restarted until the DTC is

cleared.
 If the malfunction is not reproduced, leave theigiehfor 1 minute with neutral (N)

selected in order to easily reproduce the malfoncti

MONITOR DESCRIPTION

The MG ECU monitors the current to the MG1. The BGU checks if current passes to the
MG1 while the vehicle is stopped with the powertstvion (IG) or neutral (N) selected. If
current flow is detected in either of these twadaiitons, the hybrid vehicle control ECU will
illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs POATA (INF 522): Malfunction of inverter gate shaw

circuit
Required sensors / :
Generator inverter
components
Frequency of operation Continuous
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Duration TMC's intellectual property
MIL operation 1 driving cycle
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POAT7A (INF 522) istndetected

INSPECTION PROCEDURE

CAUTION:

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

« After disconnecting the service plug grip, wait &reast 10 minutes before touchingy an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection poirnthia inverter with converter assembly.
The voltage should be 0 V before beginning work.

HINT:

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

PROCEDURE

1. CHECK CONNECTOR CONNECTION CONDITION (INVERTEW®ITH
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CONVERTER ASSEMBLY CONNECTOR il

NG.'CONNECT SECURELY
OKPp-REPLACE INVERTER WITH CONVERTER ASSEMBLY

LT
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM0000025BX00BX

Title: HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA7A-
809,POA7A-811: Generator Inverter Performance (20%250H)

DTC P%'?QA' Generator Inverter Performance
DTC P%AflA' Generator Inverter Performance
DESCRIPTION

For a description of the inverte-

If an abnormal amount of current flows through dle@erator inverter, the MG ECU detects it
and sends a signal to inform the hybrid vehicleticdriCU of the malfunction.

DTC | INF DTC Detection Condition Trouble Area
No. | Code
+ Wire harness or
connector
.| Hybrid vehicle
POA7A 809 Abnormal generato.r current value detection transaxle assembly
(MG ECU malfunction) )
+ Inverter with
converter assembly
+ Wire harness or
connector
Abnormal generator current value detection « Hybrid vehicle
POA7A | 811 |(hybrid vehicle transaxle assembly transaxle assembly
malfunction) + Inverter with

converter assembly

MONITOR DESCRIPTION

If the MG ECU detects that the generator invertarant exceeds the threshold level for a
specified period of time, the hybrid vehicle coh&&U will illuminate the MIL and set a DTC.

MONITOR STRATEGY
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Related DTCs POA7A (INF 809/811): Generator Inveftenormal Current
Required sensors / componen@enerator inverter

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POA7A (INF 809/81is)not detected

WIRING DIAGRAM

Refer to wiring diagram for POA1A-20IEN

INSPECTION PROCEDURE
CAUTION:

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

« After disconnecting the service plug grip, wait &reast 10 minutes before touchingy an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection poirnthi@ inverter with converter assembly.
The voltage should be 0 V before beginning work.

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

PROCEDURE

1. |CHECK DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.
(b) Turn the power switch on (IG).
(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:
Result Proceed to
POA7A-809 or 811 only is output. A
Any of the following DTCs are also output. B
DTC No. Relevant Diagnosis

POA1A (all INF codes) *1 | Generator Control Module
POA1B (all INF codes) *1 | Drive Motor "A" Control Miule
POA1D (all INF codes) *1 | Hybrid Powertrain ContMbdule

POA3F-243 Drive Motor "A" Position Sensor Circuit

POA40-500 Drive Motor "A" Position Sensor Circuiaiiye / Performance
POA41-245 Drive Motor "A" Position Sensor Circuib

POA4B-253 Generator Position Sensor Circuit

POA4C-513 Generator Position Sensor Circuit Rarigrformance
POA4D-255 Generator Position Sensor Circuit Low

POAGO (all INF codes) *1 | Drive Motor "A" Phase V @ent
POAG3 (all INF codes) *1 | Drive Motor "A" Phase W @ant
POA72 (all INF codes) *1 | Generator Phase V Current
POA75 (all INF codes) *1 | Generator Phase W Current

POA78-266, 267, 586 Drive Motor "A" Inverter Perfuaince
P0OA94-585, 587, 589, 590 DC/DC Converter Perforrmanc
POC76-523 Hybrid Battery System Discharge Time Loog
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HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

«  POA7A-809 or POA7A-811 may be set due to a malionoivhich also causes DTCs in
the preceding table to be set. In this case,thiostbleshoot the output DTCs in the
preceding table. Then, perform a test to attempepooduce the problems, and check
that no DTCs are output.

BpGO TO DTC CHART

A
v

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR i

NGPCONNECT SECURELY

OK

v
CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTFE
ASSEMBLY - GENERATOR RESOLVER il

NGPPREPAIR OR REPLACE HARNESS OR CONNECT!

OK

v

4. \CHECK GENERATOR RESOLVEFINEN

NG’CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR)

OK

v
CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - MOTOR RESOLVER )il

NG}REPAIR OR REPLACE HARNESS OR CONNECT!
OK
v

6. |CHECK MOTOR RESOLVERMNEN
NG’CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWRE
CONNECTOR)

OK
v

CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATORABLE
CONNECTION CONDITION) Il
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CPpPCONNECT SECURELY
BPREPLACE MALFUNCTIONING PARTS

A

v
CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE
CONNECTION CONDITION) Il

CPCONNECT SECURELY

BJPREPLACE MALFUNCTIONING PARTS

A

v

9. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) Il

NG’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v

10. CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) Il
NGPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v
11 CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
" |CONNECTOR) il
NGCONNECT SECURELY
OK
v
15 CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVE

CONNECTOR) Wil

NGpCONNECT SECURELY
OKPp-REPLACE INVERTER WITH CONVERTER ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RB8&VER

13.

CONNECTOR) il
NGPCONNECT SECURELY
OK
v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - GENERATOR RESOLVER il

NGPPREPAIR OR REPLACE HARNESS OR CONNECT!

OKPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBL Y

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE
CONNECTOR) il

14.

15.
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NGPCONNECT SECURELY

OK
v

16 CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERRe
" /ASSEMBLY - MOTOR RESOLVER_]-
NG’REPAIR OR REPLACE HARNESS OR CONNECT!

OK}REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
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Last Modified: 10-5-2010 6.4R From: 200907
Model Year: 2010 Modd: HS250H Doc ID: RM0000012A602SX

Title: AUDIO / VIDEO: AUDIO AND VISUAL SYSTEM (w/o Navigaion System): PARTS
LOCATION (2010 HS250H)

PARTSLOCATION
ILLUSTRATION
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— REAR DOOR SPEAKER (REAR NO. 2 SPEAKER LH)

—ENGINE ROOM RELAY — MAP LIGHT ASSEMBLY

BLOCK - TELEPHONE MICROPHONE ASSEMBLY

- MANUAL {SOS) SWITCH"2
- RAD MO, 1 FUSE

—— FRONT DOOR SPEAKER

- AMP NO. 2 FUSE

(FRONT NO. 1 SPEAKER RH)

TELEPHOME ANTENMA ASSEBMLY

(SATELLITE RADIO ANTEMMA)*

WINDOW GLASS
ANTENNA WIRE

FRONT DOOR SPEAKER
(FRONT NO. 1 SPEAKER LH) |
) ]

REAR DOOR SPEAKER K/ ., ~——

= AMPLIFIER ANTENNA

.lllt
\

'fﬁ:'t

— ASSEBMLY
(REAR SPEAKER LH)
L REAR PACKAGE TRAY SPEAKER
REAR DOOR SPEAKER (REAR STEREQ COMPONENT
(REAR NO. 2 SPEAKER RH) SPEAKER)
*1: w/ SDARS Systam L REAR DOOR SPEAKER
*2: wi Manual (SOS) Switch (REAR SPEAKER RH)

ILLUSTRATION
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SPIRAL CABLE (SPIRAL WITH SENSOR CABLE SUB-ASSEMELY)

STEERING PAD SWITCH ASSEMBLY

INSTRUMENT PANEL SPEAKER

(FRONT NO. 2 SPEAKER LH)

INSTRUMENT PANEL SPEAKER INSTRUMENT PAMEL SPEAKER

(FRONT NO. 3 SPEAKER) (FRONT NO. 2 SPEAKER RH)

[ pem

1"‘ (TELEMATICS
TRANSCEIVER)™1

|II:-::'__"'.-I’

RADIO RECEIVER
ASSEMBLY

— MO, 1 STEREQ JACK
' ADAPTER ASSEMBELY

| L COMBINATION \
INSTRUMENT PANEL METER ASSEMBLY =
JUNCTION BLOCK N
ASSEMBLY
lll
L MAIN BODY ECU —
{MULTIPLEX
- PAMEL FUSE NETWORK BODY
ECU) [ STEREO COMPONENT
- RAD NO.2 FUSE AMPLIFIER ASSEMBLY
- TAIL RELAY MULTI-MEDIA INTERFACE ECU

“1:w! Manual (SOS) Switch

G TOYOTA
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM00000259Q00VX

Titlee HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PA7F-123:
Hybrid Battery Pack Deterioration (2010 HS250H)

DTC POS;F- Hybrid Battery Pack Deterioration
DESCRIPTION

» The battery smart unit and the hybrid vehicletadrECU calculate the SOC (state of charge)
of the HV battery through the accumulated ampenadgiee HV battery. The battery smart unit
sends the condition of the HV battery to the hylmediicle control ECU. Then the hybrid vehicle
control ECU calculates the SOC based on the infaomand controls HV battery charge and

discharge according to the driving condition.

— Upper SOC Control Limit

Control Region —— Example of Change in SOC

EZ )\’Y B S A VA o ST

w’\_——f 1
T '*?Z”Vf’//???’if;&?'f/iﬁ
" Central SOC Level

Time

soc

Lower SOC Control Limit

DTC No. DTC Detection Condition Trouble Area
+ Internal resistance of the HV battery is highentha - HYV battery
POATE- the standard (1 trip detection) assembly
123 - Difference in the capacity between battery blos - Battery smart
larger than the standard (2 trip detection) unit
HINT:

POA7F-123 will not be set unless the vehicle isemifor approximately 10 minutes after
clearing the DTC.

MONITOR DESCRIPTION

» The battery smart unit calculates the resistafitee HV battery through amperage and
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voltage, and uses this resistance to determinextent of deterioration of the HV battery. If the
battery smart unit detects that the resistancheoHV battery has exceeded the standard, it
determines that a malfunction has occurred. Intemgithe battery smart unit monitors the SOC,
and if the difference between the maximum and mimm8OC values exceeds the standard, it
determines that a malfunction has occurred. Whitreleof the malfunction detection conditions
is met, the hybrid vehicle control ECU illuminateég MIL and set a DTC.

MONITOR STRATEGY

Related DTCs POATF (INF 123): Hybrid Battery Pack&ioration
Main: Battery voltage sensor inside battery smait, battery
Required sensors / current sensor
components
Sub: Battery temperature sensor
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation TMC's intellectual property
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Battery smart unit DTC POAT7F (INF 123) is not dételc

INSPECTION PROCEDURE
PROCEDURE

1. CHECKDTC OUTPUT (DTC POA1F-123 IS OUTPUT)
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(a) Connect the Techstream to the DLC3.
(b) Turn the power switch on (IG).
(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Read output DTCs.

Result:

Result Proceed to
POA1F-123 is not output. A
POA1F-123 is also output. B

(e) Disconnect the Techstream from the DLC3.

BpGO TO DTC CHART

A
v

2. |CHECK BATTERY SMART UNIT

(a) Ensure the safety of the areas in front antleaback of the vehicle.
(b) Connect the Techstream to the DLC3.
(c) Turn the power switch on (READY).

(d) Enter the following menus: Powertrain / Hyb@dntrol / Data List / Battery Block Vol-V01
to 17.

(e) Fully warm up the engine and turn the air cbading off.
(f) Firmly depress the brake pedal with your |@ibt.
(9) Move the shift lever to D.

(h) Record each battery block voltage from the Daga(Battery Block Vol-V01 to 17) while
fully depressing the accelerator pedal.

(i) Compare the battery block voltages (BatterydRl&ol-VO1 to 17) between the even and odd
number groups in each combination shown in thestablow.
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Odd number group
Battery Block Vol-V01
Battery Block Vol-V03
Battery Block Vol-V05
Battery Block Vol-V07
Battery Block Vol-V09
Battery Block Vol-V11
Battery Block Vol-V13
Battery Block Vol-V15
Battery Block Vol-V17

Even Number Group

Battery Block Vol-V02
Battery Block Vol-V04
Battery Block Vol-V06
Battery Block Vol-V08
Battery Block Vol-V10
Battery Block Vol-V12
Battery Block Vol-V14
Battery Block Vol-V16
Battery Block Vol-V14

Battery block voltagesto be compared

V01 - V02
VO3 - V04
V05 - V06
V07 - V08
V09 - V10
V11 -V12
V13 -V14
V15 - V16
V17 -V14

() Check the difference in voltage of each combora

Result

Result

Difference in voltage of each combination is 0.8Mnore.

Other than above.

HINT:

If the difference in voltage of each combinatio®i8 V or more, it is due to a battery smart unit

internal error.

(k) Turn the power switch off.

() Disconnect the Techstream from the DLC3.

A

BPp-REPLACE HV BATTERY ASSEMBLY
REPLACE BATTERY SMART UNIT

@
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM00000259U013X

Titlee HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PB9C-
123,POAC6-123,POACB-123,POAE9-123,P3065-123: HyBattery Temperature Sensor "A"
Range / Performance (2010 HS250H)

DTC P01AZ\%C- Hybrid Battery Temperature Sensor "A" Range / Rerémce

POACG-

DTC 123 Hybrid Battery Temperature Sensor "B" Range / Rerémce

DTC POS%B' Hybrid Battery Temperature Sensor "C" Range / Perémce

DTC P01A2I§9- Hybrid Battery Temperature Sensor "D" Range / Rerémce

DTC PiggS- Hybrid Battery Temperature Sensor Range / Perfoem&tack A

DESCRIPTION

» The battery temperature sensors are providedaaadions on the bottom of the HV battery.
The resistance of the thermistor, which is builbieach battery temperature sensor, varies in
accordance with changes in the HV battery tempezaithe lower the battery temperature, the
higher the thermistor resistance. Conversely, thkedn the temperature, the lower the resistance.
The battery smart unit uses the battery temperaemeor to detect the HV battery temperature,
and sends the detected value to the hybrid vebariérol ECU. Based on the results of this
detection, the hybrid vehicle control ECU contribis blower fan. (The blower fan starts when
HV battery temperature rises above a predetermena.)

Temperature Sensor ldentification Cross Refererad@el

DTC Title Sensor Battery Temperature Sensor Techstream Display
A 0 1
B 1 2
C 2 3
D 3 4
HINT:

For example, sensor A in the DTC title is battemynperature sensor (No. 0). This sensor is
displayed as Temp of Batt TB1 in the Data List.
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Reference; Battery Temperature Sensor Characteristic Graph

(k1) 250 —
Resistance
200

150

100

50 -

|:| L
| L I T B B
A0 <20 0 20 40 80 A0 100 (°C) Battery Temperature

(-40) (-4) (32) (BB)(104)140)(176H212) (°F)

DTC No. DTC Detection Condition Trouble Area
POA9C-
123
POACG6-
123 « HV battery
assembly
POACB- When the battery temperature sensor performance is « Battery smart unit
123 |abnormal (1 trip detection/2 trip detection) «  Wire harness or
connector
POAEO-
123
P3065-
123

MONITOR DESCRIPTION

If the temperature indicated by the battery temjpeeasensor is lower than the standard level
(open), or is higher than the standard level (3htivé battery smart unit interprets this as a
sensor malfunction. If the battery smart unit disteicat the HV battery temperature is out of the
normal range or its value is abnormal, the hybatiele control ECU will illuminate the MIL

and seta DTC.

MONITOR STRATEGY

POAIC (INF 123): Hybrid Battery Temperature Seri#dr
Related DTCs Range/Performance

POACG6 (INF 123): Hybrid Battery Temperature Sen&sr
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Range/Performance

POACB (INF 123): Hybrid Battery Temperature Sern€sr
Range/Performance

POAE9 (INF 123): Hybrid Battery Temperature Serf&dr
Range/Performance

P3065 (INF 123): Hybrid Battery Temperature Sensor
Range/Performance Stack A

Required sensors / Battery temperature sensor

components

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation TMC's intellectual property
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

DTC POA9C (INF 123) is not detected
DTC POACSG6 (INF 123) is not detected
Battery smart unit DTC POACB (INF 123) is not detected
DTC POAE9 (INF 123) is not detected

DTC P3065 (INF 123) is not detected

WIRING DIAGRAM
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INSPECTION PROCEDURE

CAUTION:

3 5 !
e @B IGCT
) 3 93 IGCT Mo, 2
MREL
IGCT
e ASB Hybrid Vehicle Control ECU
EIGCT
1
TCO
== &
Inlet Ajr Temperature Sensor
'31 GCO
Farvrm) T80 ?
Coey
Battery Temperature Senscr 0 17
GBO
<43
— Q%J TB1
é MAIN R
Battery Temperature Sensor 1
16 | GB1
slree 7 3
& TE2 I
Battery Temperature Sensor 2
15
GB2
Z37) 7,]7
o e LS
o 37
Battery Temperature Sensor 3
141 cB3 !
- | Auxitiary Batt 2
! uxiliary Batter
L v y HV Battery Assembly T @5) GND
-
— Battery Smart Unit

« Before inspecting the high-voltage system, taketggirecautions to prevent electrical
shocks, such as wearing insulated gloves and remgdkie service plug grip. After
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removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

« After disconnecting the service plug grip, wait &reast 10 minutes before touching :
of the high-voltage connectors or terminals.

HINT:

At least 10 minutes is required to discharge tlgd4violtage capacitor inside the inverter
with converter assembly.

PROCEDURE

1. |CHECK DTC OUTPUT (DTC POA1F-123 IS ouTPU il

BpGO TO DTC CHART

A
v

2. |CHECK INSTALLATION OF BATTERY TEMPERATURE SENS®

CAUTION:

Be sure to wear insulated gloves and protectiveigsg

(a) Disconnect the cable from the negative (-)dwgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the HV battery asseml_

(d) Visually check the installation condition okth
relevant battery temperature sensor.

Standard Condition:

Each battery temperature sensor is installed irctinesct
location and its claws are engaged securely.

Result:
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Proceed

Result
to

Each battery temperature sensor is installed in
the correct location and its claws are engaged A
securely

Any of battery temperature sensors are not

installed correctly. B

NOTICE:

Do not use a stick or similar object to push ongbesors
when inspecting them. Doing so may result in dantage
the sensors.

Textin
[llustration Duct Installation Hole
*1
*2 Battery Module
%3 Battery Temperature
Sensor

(e) Install the HV battery asseml:_
() Connect the cable to the negative (-) batteryninal.

BbREPLACE HV BATTERY ASSEMBLY

A
v

3. |CHECK HV BATTERY ASSEMBLY (BATTERY TEMPERATUREENSOR)

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:
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After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block assleyn-.

= (d) Disconnect the z15 and z37 connectors of thtedya
smart unit.

(e) Measure the resistance of the circuit for the
malfunctioning sensor (battery temperature sengor2).

Tester
Connection Battery Temperature
Sensor No.
Tester Connection
237-7 (TBO) - 237-17 |
N (GBO)
z37-6 (TB1) - z37-16 1
(GB1)
z37-5 (TB2) - z37-15 5
(GB2)
z37-4 (TB3) - 237-14 |,
(GB3)
Standard
Resistance Switch Specified
Condition Condition
Thermistor
Temperature
0°C (32°F) Ef‘]?""er switth 56 7 10 27.9
25°C (77°F) Ef?""er switth 9 916 10.1 2
40°C (104°F) Power switch 5.7 to 6.Qk
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Text in
[Hlustration

*1

off

Rear view of wire harness

connector

(to Battery Smart Unit)

() Measure the resistance according to the valuehe

table below.

Standard Resistance:

Tester Connection
z37-7 (TBO) - z15-1
(IGCT)
z37-7 (TBO) - z15-5
(GND)
z37-17 (GBO) - z153-
(IGCT)
z37-17 (GBO) - z1%
(GND)
z37-6 (TB1) - z15-1
(IGCT)
z37-6 (TB1) - z15-5
(GND)
z37-16 (GB1) - z13-
(IGCT)
z37-16 (GB1) - z1%
(GND)
z37-5 (TB2) - z15-1
(IGCT)
z37-5 (TB2) - z15-5
(GND)
z37-15 (GB2) - z13-
(IGCT)
z37-15 (GB2) - z1%
(GND)
z37-4 (TB3) - z15-1
(IGCT)
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Switch
Condition

Power switch
off

Power switch
off

Power switch
off

Power switch
off

Power switch
off

Power switch
off

Power switch
off

Power switch
off

Power switch
off

Power switch
off

Power switch
off

Power switch
off

Power switch
off

Standard
Resistance

10 kQ or more

10 kQ or more

10 kQ or more

10 kQ or more

10 kQ or more

10 kQ or more

10 kQ or more

10 kQ or more

10 kQ or more

10 kQ or more

10 kQ or more

10 kQ or more

Standard
Resistance



z37-4 (TB3) - 7155 Power switch| ;o\ o

(GND) off
237-14(|(CC;5(I:3_?)) -z158- Powczrffswitch 10 kO or more
237-14(éGNBDB)) -71% Powirffswitch 10 KO or more
z37-1((|2%0T))- z15-1 Pow%rffswitch 10 kQ or more
237-1(((1S-CN:0D))- z15-5 POW‘ZrﬁSWitCh 10 kQ or more
237-11(|(§g_%) - 215 POWBOI'ffSWitCh 10 kQ or more
zB?-ll(éGNCDO)) -z1% Powirffswitch 10 KO or more
Text in Rear view of wire harness
lllustration connector
1 (to Battery Smart Unit)

(g) Connect the z15 and z37 connectors of theryattaart unit.

(h) Install the hybrid battery junction block assk:éyn-.
(i) Connect the cable to the negative (-) batteryninal.

NG’CHECK HARNESS AND CONNECTOR (BATTERY TEMPERATURE S50R AND
INLET TEMPERATURE SENSOR)
OK}REPLACE BATTERY SMART UNIT

CHECK HARNESS AND CONNECTOR (BATTERY TEMPERATURE SI5OR
AND INLET TEMPERATURE SENSOR)

4.

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)dvgtterminal.
(b) Check that the service plug grip is not install

NOTICE:
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After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block assleyn-.

(d) Check the wire harness and connectors of ttterlggemperature sensor and inlet air
temperature sensor for abnormalities by sight aondf.

Specified Condition:

There are no open or short circuits in the wirenbas and connectors. There are no short circuits
to other wire harnesses.

HINT:
« Only check the wire harnesses and connectors teatigible on the outside of the

battery cover.
- Do not manipulate or check the sensors in the iyatte

(e) Install the hybrid battery junction block asshﬂayn-.
(f) Connect the cable to the negative (-) batteryninal.

NGprREPAIR HARNESS OR CONNECTOR
OKPp-REPLACE HV BATTERY ASSEMBLY

BB TOVOT/
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Last Modified: 10-5-2010 6.4 C From: 200907
Model: HS250H Doc ID: RM0000029SL012X

Title HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PBID-
123,POA9E-123,POAC7-123,POAC8-123,POACC-123,POARBROAEA-123,POAEB-123:
Hybrid Battery Temperature Sensor "A" Circuit Lo@0 HS250H)

Moded Year: 2010

DTC POS%D- Hybrid Battery Temperature Sensor "A" Circuit Low
DTC POSS;)E- Hybrid Battery Temperature Sensor "A" Circuit High
DTC P(?LAZ‘%:?' Hybrid Battery Temperature Sensor "B" Circuit Low
DTC P01AZ\§8- Hybrid Battery Temperature Sensor "B" Circuit High
DTC POlﬂéCéC- Hybrid Battery Temperature Sensor "C" Circuit Low
DTC POQ%D' Hybrid Battery Temperature Sensor "C" Circuit High
DTC POSE)A_ Hybrid Battery Temperature Sensor "D" Circuit Low
DTC Pol';iB' Hybrid Battery Temperature Sensor "D" Circuit High
DESCRIPTION
» Refer to the description for DTC PoA9C-1 Il
DTC No. DTC Detection Condition TroubleArea
POA9D-
123
POA9E- + HV battery
123 assembly
When the temperature of the battery temperaturecses - Battery smart
POAC7- less than the standard value (open) or higherttiean unit
123  standard value (shorted) (1 trip detection). - Wire harness or
connector
POACS-
123
POACC-
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123

POACD-
123

POAEA-
123

POAEB-
123

HINT:

After confirming that a DTC is output, use the Tgicbam to check "Temp of Batt TB 1 to 4" in
the hybrid vehicle control system ECU data list.

Temperature Displayed Malfunction
Below -45°C (-49°F) Open or +B short circuit
95°C (203°F) or more GND short circuit

MONITOR DESCRIPTION

If the temperature indicated by the battery temjpeeasensor is lower than the standard level
(open), or is higher than the standard level (3htivé battery smart unit interprets this as a
sensor malfunction. If the battery smart unit ditelsat HV battery temperature is out of the
normal range or its value is abnormal, the hybatiele control ECU will illuminate the MIL
and seta DTC.

MONITOR STRATEGY

POA9D (INF 123): Hybrid Battery Temperature Seriggr
Circuit Low

POA9E (INF 123): Hybrid Battery Temperature Serf¢dr
Circuit High

Related DTCs POACY (INF 123): Hybrid Battery Temperature Ser'&r
Circuit Low

POACS (INF 123): Hybrid Battery Temperature Ser'&r
Circuit High

POACC (INF 123): Hybrid Battery Temperature Serf€ir
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Circuit Low

POACD (INF 123): Hybrid Battery Temperature Ser$gt
Circuit High

POAEA (INF 123): Hybrid Battery Temperature Sen4at
Circuit Low

POAEB (INF 123): Hybrid Battery Temperature Ser$gr
Circuit High

Required sensors / Battery temperature sensor

components

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation TMC's intellectual property
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

DTC POA9D (INF 123) is not detected
DTC POA9E (INF 123) is not detected
DTC POAC7 (INF 123) is not detected
Battery smart unit DTC POACS (INF 123) is not detected
DTC POACC (INF 123) is not detected

DTC POACD (INF 123) is not detected
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DTC POAEA (INF 123) is not detected

DTC POAEB (INF 123) is not detected

WIRING DIAGRAM

» Refer to the wiring diagram for DTC PoA9C-1 Il

INSPECTION PROCEDURE

CAUTION:

- Before inspecting the high-voltage system, taketggirecautions to prevent electrical
shocks, such as wearing insulated gloves and remakie service plug grip. After
removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

« After disconnecting the service plug grip, wait &reast 10 minutes before touching
of the high-voltage connectors or terminals.

HINT:

At least 10 minutes is required to discharge tlggivioltage capacitor inside the inverter
with converter assembly.

PROCEDURE

1. \CHECK DTC OUTPUT (DTC P0OA1F-123 IS ouTPU il

BpGO TO DTC CHART

A
v

2. |READ VALUE USING TECHSTREAM

(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).

(c) Enter the following menus: Powertrain / Hyb@dntrol / Data List / Temp of Batt TB 1 to 4.
HINT:

Compare the temperature of the 4 battery temperagemsors to determine the sensor with the
malfunction (Temp of Batt TB1 to TB4).
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NEXT

v
CHECK CONNECTOR CONNECTION CONDITION (BATTERY TEMAEATURE
3.
SENSOR)
CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block asslgn-.

/| (d) Check the connections of the z37 connectohef t
—__ battery smart unit.

- OK:

The connector is connected securely and thereaare n
contact problems.

(e) Install the hybrid battery junction block asskfkyn-.
() Connect the cable to the negative (-) batteryninal.

NGCONNECT SECURELY
OK
v

4. |CHECK HV BATTERY ASSEMBLY (BATTERY TEMPERATURE SENSR) Il
NGpPCHECK HARNESS AND CONNECTOR (BATTERY TEMPERATURE SISOR)
OKtREPLACE BATTERY SMART UNIT

¢ CHECK HARNESS AND CONNECTOR (BATTERY TEMPERATURE SISOR)
|
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NG’-REPAIR OR REPLACE HARNESS OR CONNECT!
OK.'REPLACE HV BATTERY ASSEMBLY

B2
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Mode: HS250H  |Doc ID: RM0O00000Y7Q01GX

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA78-306: Drive
Motor "A" Inverter Performance (2010 HS250H)

DTC P%’gg& Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the invertelion

If the MG2 torque execution value does not corregiio the torque command value from the
MG ECU to MG2, the hybrid vehicle control ECU wsllore this DTC.

DTC INF

DTC Detection Condition Trouble Area
No. Code
« Hybrid vehicle transaxle
Motor torgue execution monitorin assembly
POA78 | 306 q 9 Inverter with converter
malfunction
assembly

MONITOR DESCRIPTION

If the difference between the requested MG2 toanebthe actual MG2 torque exceeds a
predetermined value, the MG ECU determines thaetisea malfunction in the execution or
monitoring of MG2 torque. Then, the hybrid vehictantrol ECU will illuminate the MIL and

seta DTC.

MONITOR STRATEGY

POA78 (INF 306): Discrepancy between motor monddmque

Related DTCs and commanded torque

Required sensors / Motor inverter

components

Frequency of operation | Continuous

Duration TMC's intellectual property
MIL operation 1 driving cycle

Sequence of operation None
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TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POA78 (INF 306) istrdetected

INSPECTION PROCEDURE

CAUTION:

- Before inspecting the high-voltage system or diseating the low voltage connector of
the inverter with converter assembly, take safe¢gg@utions such as wearing insulated
gloves and removing the service plug grip to préesectrical shocks. After removing
the service plug grip, put it in your pocket toyeet other technicians from accidentally
reconnecting it while you are working on the higtitage system.

- After disconnecting the service plug grip, wait &rdeast 10 minutes before touchingy an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection pointhia inverter with converter assembly.
The voltage should be 0 V before beginning work.

HINT:

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

PROCEDURE

1. CHECKDTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).
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(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:

Result
POA78-306 only is output.

Any of the following DTCs are also output.

DTC No.
POA1A (all INF codes) *1
POA1B (all INF codes) *1
POA1D (all INF codes) *1
POA3F-243

POA40-500

POA41-245
POA4B-253
POA4C-513

POA4D-255

POAGO (all INF codes) *1
POAG3 (all INF codes) *1
POA72 (all INF codes) *1
POA75 (all INF codes) *1

POAT78-266, 267, 279, 287, 503, 504, 505, 508, . /.

510, 586, 806, 807, 808
POA7A-517, 522, 325, 518, 809, 810, 811

POA94-585, 587, 589, 590, 554, 555, 556, 54

548, 549

POAAG (all INF codes) *1

POC76-523
P3004-132

P3233-750

Proceed to

Relevant Diagnosis
Generator Control Module
Drive Motor "A" Control Miule
Hybrid Powertrain ContMbdule
Drive Motor "A" Position Sensor Circuit

Drive Motor "A" Position Sensor Circuit
Range / Performance

Drive Motor "A" Position Sensor Circuit
Low

Generator Position Sensor Circuit

Generator Position Sensor Circuit Range /
Performance

Generator Position Sensor Circuit Low
Drive Motor "A" Phase V @ent
Drive Motor "A" Phase W @ent
Generator Phase V Current
Generator Phase W Current

"A" Inverter Performance

Generaivzrter Performance

7DC/DC Converter Performance

Hybrid Battery Voltage System Isolation
Fault

Hybrid Battery System Discharge Time Too
Long

Power Cable Malfunction

Short to B+ in Blocking of HV Gate
Connection



HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

« POA78-306 may be set due to a malfunction which etsises DTCs in the preceding
table to be set. In this case, first troubleshbetdutput DTCs in the preceding table.
Then, perform a test to attempt to reproduce tbhblpms, and check that no DTCs are
output.

(e) Turn the power switch off.

BpGO TO DTC CHART

A

v
CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR il

NGCONNECT SECURELY

OK

v
CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE
CONNECTION CONDITION) Il

CPPCONNECT SECURELY

BPREPLACE MALFUNCTIONING PARTS

A

v

4. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MGZ)-

NGPp-REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
OKPprREPLACE INVERTER WITH CONVERTER ASSEMBLY
‘-:- E‘-.- 0y
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM0000046KA000X

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA78-503: Drive
Motor "A" Inverter Performance (2010 HS250H)

DTC P%’g;& Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the invertelion

If an overvoltage occurs in the motor inverter engrator inverter, the MG ECU detects it and
transmits this information to the hybrid vehiclentml ECU.

DTC | INF

DTC Detection Condition Trouble Area
No. Code
« Wire harness or
connector
Motor inverter overvoltage signal detection Inverter with converter
POA78 503 assembly

(overvoltage due to MG ECU malfunction) Hybrid vehicle

transaxle assembly

MONITOR DESCRIPTION

If the motor inverter detects overvoltage, it wilnsmit an overvoltage signal to the MG ECU.
The MG ECU will send information about the malfuontto the hybrid vehicle control ECU.
Upon receiving this information, the hybrid vehiclentrol ECU will illuminate the MIL and set

aDTC.

MONITOR STRATEGY

Related DTCs POA78 (INF 503): OVH detection (Oveltsge malfunction)
Required sensors / componerotor inverter

Frequency of operation Continuous

Duration TMC's intellectual property

MIL operation 1 driving cycle

Sequence of operation None
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TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POA78 (INF 503) istrdetected

WIRING DIAGRAM

Refer to the wiring diagram for DTC POA1A-2 (N

INSPECTION PROCEDURE
CAUTION:

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

After disconnecting the service plug grip, wait &reast 10 minutes before touching an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection poirnthi@ inverter with converter assembly.
The voltage should be 0 V before beginning work.

HINT:

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

PROCEDURE

1. CHECKDTC OUTPUT (HV)
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(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).

(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:

Proceed to
POA78-503 only is output. A
Any of the following DTCs are also output. B

DTC No.
POA1A (all INF codes) *1
POA1B (all INF codes) *1
POA1D (all INF codes) *1
POA3F-243

POA40-500

POA41-245
POA4B-253

POA4C-513

POA4D-255

POAGO (all INF codes) *1
POAG3 (all INF codes) *1
POA72 (all INF codes) *1
POA75 (all INF codes) *1

Relevant Diagnosis
Generator Control Module
Drive Motor "A" Control Miule
Hybrid Powertrain ContMbdule
Drive Motor "A" Position Sensor Circuit

Drive Motor "A" Position Sensor Circuit Range /
Performance

Drive Motor "A" Position Sensor Circuibd
Generator Position Sensor Circuit

Generator Position Sensor Circuit Range /
Performance

Generator Position Sensor Circuit Low
Drive Motor "A" Phase V ent

Drive Motor "A" Phase W @ent
Generator Phase V Current
Generator Phase W Current

POA78-266, 267, 287, 505, 506, 586, 8%3ﬁve Motor "A" Inverter Performance

807, 808

POA7A-325, 517, 518, 809, 810, 811

Generator levd?erformance

P0OA94-554, 555, 556, 585, 587, 589, 590 DC/DC Cdrv®erformance

POADB-227

POADC-226

Hybrid Battery Positive Contactor Control Circuit
Low

Hybrid Battery Positive Contactor Control Circuit
High
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POADE-229 Hybrid Battery Negative Contactor Control Circulit

Low
POAED-228 H_ybrld Battery Negative Contactor Control Circuit
High
POC76-523 Hybrid Battery System Discharge Time Loog
P3004-803 High Voltage Power Resource
HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

« POA78-503 may be set due to a malfunction which etsises DTCs in the preceding
table to be set. In this case, first troubleshbetdutput DTCs in the preceding table.
Then, perform a test to attempt to reproduce tbblpms, and check that no DTCs are
output.

(e) Turn the power switch off.

BpGO TO DTC CHART

A
v

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR Jiig

NGPCONNECT SECURELY

OK

v
CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - GENERATOR RESOLVER il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!

oK
v

4. \CHECK GENERATOR RESOLVEFINEN

NG}CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR)

OK
v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - MOTOR RESOLVER) il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!
OK
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v

6. 'CHECK MOTOR RESOLVEFRNEN
NGPCHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWRE
CONNECTOR)

oK
v

CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATORABLE
CONNECTION CONDITION) il

CPCONNECT SECURELY

BPREPLACE MALFUNCTIONING PARTS

A
v

CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE
CONNECTION CONDITION) Il

CPpCONNECT SECURELY
BPp-REPLACE MALFUNCTIONING PARTS

A
v

9. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) Il
NGPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v

10. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) il
NGPPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v
11 (CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RBSVER
" |CONNECTOR) il
NGPCONNECT SECURELY
OK
v
1p |CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWE
" |CONNECTOR) il
NGCONNECT SECURELY
OKtREPLACE INVERTER WITH CONVERTER ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR) il

NGCONNECT SECURELY

13.
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oK
v

14 CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERRe

ASSEMBLY - GENERATOR RESOLVER il

NG}REPAIR OR REPLACE HARNESS OR CONNECT!
OK’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE
CONNECTOR) il
NGPCONNECT SECURELY

OK
v

16.

15.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - MOTOR RESOLVER)lil

NGPpREPAIR OR REPLACE HARNESS OR CONNECT!
OKprREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM000002KJCO007X

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA78-504: Drive
Motor "A" Inverter Performance (2010 HS250H)

DTC P%’gz& Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the invertelion

If an overvoltage occurs in the motor inverter engrator inverter, the MG ECU detects it and
transmits this information to the hybrid vehiclentml ECU.

DTC | INF

DTC Detection Condition Trouble Area
No. | Code
+  Wire harness or
connector
Motor inverter overvoltage signal detection + Inverter with
POA78| 504 |(overvoltage due to hybrid vehicle transaxle converter assembly

assembly malfunction) « Hybrid vehicle
transaxle assembly

MONITOR DESCRIPTION

If the motor inverter detects overvoltage, it wilnsmit an overvoltage signal to the MG ECU.
The MG ECU will send information about the malfuontto the hybrid vehicle control ECU.
Upon receiving this information, the hybrid vehiclentrol ECU will illuminate the MIL and set
aDTC.

MONITOR STRATEGY

Related DTCs POA78 (INF 504): OVH detection (Oveltsge malfunction)
Required sensors / componerotor inverter

Frequency of operation Continuous

Duration TMC's intellectual property

MIL operation 1 driving cycle

Sequence of operation None
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TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POA78 (INF 504) istrdetected

WIRING DIAGRAM

Refer to the wiring diagram for DTC POA1A-2 (N

INSPECTION PROCEDURE
CAUTION:

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

After disconnecting the service plug grip, wait &reast 10 minutes before touching an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection poirnthi@ inverter with converter assembly.
The voltage should be 0 V before beginning work.

HINT:

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

PROCEDURE

1. CHECKDTC OUTPUT (HV)
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(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).

(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:

Proceed to
POA78- 504 only is output. A
Any of the following DTCs are also output. B

DTC No.
POA1A (all INF codes) *1
POA1B (all INF codes) *1
POA1D (all INF codes) *1
POA3F-243

POA40-500

POA41-245
POA4B-253

POA4C-513

POA4D-255

POAGO (all INF codes) *1
POAG3 (all INF codes) *1
POA72 (all INF codes) *1
POA75 (all INF codes) *1

Relevant Diagnosis
Generator Control Module
Drive Motor "A" Control Miule
Hybrid Powertrain ContMbdule
Drive Motor "A" Position Sensor Circuit

Drive Motor "A" Position Sensor Circuit Range /
Performance

Drive Motor "A" Position Sensor Circuibd
Generator Position Sensor Circuit

Generator Position Sensor Circuit Range /
Performance

Generator Position Sensor Circuit Low
Drive Motor "A" Phase V ent

Drive Motor "A" Phase W @ent
Generator Phase V Current
Generator Phase W Current

POA78-266, 267, 287, 505, 506, 586, 8%3ﬁve Motor "A" Inverter Performance

807, 808

POA7A-325, 517, 518, 809, 810, 811

Generator levd?erformance

P0OA94-554, 555, 556, 585, 587, 589, 590 DC/DC Cdrv®erformance

POADB-227

POADC-226

Hybrid Battery Positive Contactor Control Circuit
Low

Hybrid Battery Positive Contactor Control Circuit
High
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POADE-229 Hybrid Battery Negative Contactor Control Circulit

Low
POAED-228 H_ybrld Battery Negative Contactor Control Circuit
High
POC76-523 Hybrid Battery System Discharge Time Loog
P3004-803 High Voltage Power Resource
HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

« POA78-504 may be set due to a malfunction which etsises DTCs in the preceding
table to be set. In this case, first troubleshbetdutput DTCs in the preceding table.
Then, perform a test to attempt to reproduce tbblpms, and check that no DTCs are
output.

(e) Turn the power switch off.

BpGO TO DTC CHART

A
v

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR Jiig

NGPCONNECT SECURELY

OK

v
CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - GENERATOR RESOLVER il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!

oK
v

4. \CHECK GENERATOR RESOLVEFINEN

NG}CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR)

OK
v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - MOTOR RESOLVER) il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!
OK
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v

6. 'CHECK MOTOR RESOLVEFRNEN
NGPCHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWRE

CONNECTOR)
OK
v
CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RBSVER
CONNECTOR) il
NGPCONNECT SECURELY
OK
v
CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYRE
CONNECTOR) il
NGPCONNECT SECURELY

OKPREPLACE INVERTER WITH CONVERTER ASSEMBLY
CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RBSVER
CONNECTOR) il

NGPCONNECT SECURELY

OK
v

10.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - GENERATOR RESOLVER il

NGtREPAIR OR REPLACE HARNESS OR CONNECT!

OKPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYRE
CONNECTOR) il

NGPCONNECT SECURELY

oK
v

12.

11.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - MOTOR RESOLVER)lil
NGPPREPAIR OR REPLACE HARNESS OR CONNECT!

OKpREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
o E" A
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM000002KK5007X

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA78-
505,P0A78-506: Drive Motor "A" Inverter Performan@910 HS250H)

DTC P%’g;& Drive Motor "A" Inverter Performance
DTC P%ﬁg& Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the inverte-

If an abnormal amount of current flows through thator inverter, the MG ECU detects it and
sends a signal to inform the hybrid vehicle conGU of the malfunction.

DTC | INF DTC Detection Condition Trouble Area
No. | Code
«  Wire harness or
connector
. . : « Inverter with
POA78 505 Motor inverter fail signal c_ietectlon (overcurr: converter assembly
due to MG ECU malfunction) . :
« Hybrid vehicle
transaxle assembly
+ Wire harness or
connector
Motor inverter fail signal detection (overcurri| « Inverter with
POA78| 506 |due to hybrid vehicle transaxle assembly converter assembly
malfunction) « Hybrid vehicle

transaxle assembly

MONITOR DESCRIPTION

If excessive amperage flows through the motor iteretue to an internal short, the motor
inverter will transmit an inverter fail signal toada MG ECU. The MG ECU will send information
about the malfunction to the hybrid vehicle conE@U. Upon receiving this information, the
hybrid vehicle control ECU will illuminate the Mland set a DTC.

MONITOR STRATEGY
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POA78 (INF 505/506): MFIV detection (OVH detectifiroad

Related DTCs short circuit))

Required sensors / Motor inverter

components

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POA78 (INF 505/506)not detected

WIRING DIAGRAM

Refer to the wiring diagram for DTC PoAO1-2 Il

INSPECTION PROCEDURE
CAUTION:

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

After disconnecting the service plug gnipait for at least 10 minutes before touching
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection poirnthia inverter with converter assembly.
The voltage should be 0 V before beginning work.
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HINT:

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

PROCEDURE
1. |CHECK DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.
(b) Turn the power switch on (IG).
(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:
Result Proceed to
POA78-505 or 506 only is output. A
Any of the following DTCs are also output. B
DTC No. Relevant Diagnosis

POA1A (all INF codes) *1 | Generator Control Module
POA1B (all INF codes) *1 | Drive Motor "A" Control Miule
POA1D (all INF codes) *1 | Hybrid Powertrain ContMbdule

POA3F-243 Drive Motor "A" Position Sensor Circuit

POA40-500 Drive Motor "A" Position Sensor Circuiaiiye / Performance
POA41-245 Drive Motor "A" Position Sensor Circuib

POA4B-253 Generator Position Sensor Circuit

POA4C-513 Generator Position Sensor Circuit RariRgrformance
POA4D-255 Generator Position Sensor Circuit Low

POAGO (all INF codes) *1 | Drive Motor "A" Phase V @ent
POAG3 (all INF codes) *1 | Drive Motor "A" Phase W @ant
POA72 (all INF codes) *1 | Generator Phase V Current
POA75 (all INF codes) *1 = Generator Phase W Current
POA78-266, 267, 586 Drive Motor "A" Inverter Perftance
POA94-585, 587, 589, 590 DC/DC Converter Perforreanc
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POC76-523 Hybrid Battery System Discharge Time Toog

HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

+  POA78-505 or POA78-506 may be set due to a malifmethich also causes DTCs in
the preceding table to be set. In this case,tfiostbleshoot the output DTCs in the
preceding table. Then, perform a test to attempepooduce the problems, and check
that no DTCs are output.

(e) Turn the power switch off.

BpGO TO DTC CHART

A
v

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR il

NGPCONNECT SECURELY

OK

v
CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - GENERATOR RESOLVER it

NG}REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

4. \CHECK GENERATOR RESOLVEFINEN

NG’CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR)

OK
v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERRe
ASSEMBLY - MOTOR RESOLVERJ-
NG’REPAIR OR REPLACE HARNESS OR CONNECT!
OK
v
6. |CHECK MOTOR RESOLVEE-

NG’CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE
CONNECTOR)

OK
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v
CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATORABLE
CONNECTION CONDITION) Bl

CPPCONNECT SECURELY

BPREPLACE MALFUNCTIONING PARTS

A
v

CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE
CONNECTION CONDITION) Il

CPp-CONNECT SECURELY
BPprREPLACE MALFUNCTIONING PARTS

A
v

9. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) il
NGPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v

10. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MGZ)-
NG’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v
11 |CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
" |CONNECTOR) il
NGPCONNECT SECURELY
OK
v
1, |CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE

CONNECTOR) il

NG’CONNECT SECURELY
OK}REPLACE INVERTER WITH CONVERTER ASSEMBL Y

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR) il
NGPCONNECT SECURELY

OK
v

14.

13.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - GENERATOR RESOLVER il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!
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OKPPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE
CONNECTOR) Wil

NGPCONNECT SECURELY

oK
v

16.

15.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - MOTOR RESOLVER)liEl
NGREPAIR OR REPLACE HARNESS OR CONNECT!
OKPPREPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
L E. 0
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM000000Y7S01AX

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA78-510: Drive
Motor "A" Inverter Performance (2010 HS250H)

DTC P%’i‘g& Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the invertelion

If the inverter receives a motor gate shutdownaifpom the MG ECU, it will turn all power
transistors off which are activating MG2 to forgilsitop MG2 operation.

The MG ECU monitors motor gate shutdown signalsaetdcts a malfunction.

DTC No. INF Code DTC Detection Condition Trouble Area
POA78 510 Motor inverter gate malfunction  Invemeth converter assembly
HINT:

+  When POA78-510 has been stored, the hybrid systemat be restarted until the DTC is

cleared.
+ If the problem symptom cannot be reproduced, lgathe vehicle with the power switch
on (READY) and neutral (N) selected for 1 minutd! wiake it easier to reproduce the

symptom.

MONITOR DESCRIPTION

The MG ECU monitors the current to MG2. If currpasses to MG2 while the vehicle is
stopped with the power switch on (IG) or neutra) gelected, the MG ECU will detects an
abnormality. The hybrid vehicle control ECU willuiminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs POA78 (INF 510): Malfunction of inverter gate shaseh

circuit
Required sensors / Motor inverter
components
Frequency of operation Continuous
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Duration TMC's intellectual property
MIL operation 1 driving cycle
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POA78 (INF 510) istrdetected

INSPECTION PROCEDURE
PROCEDURE

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR il

NG}CONNECT SECURELY
OKPp-REPLACE INVERTERWITH CONVERTER ASSEMBLY

w
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM000000Y7U01DX

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA78-586: Drive
Motor "A" Inverter Performance (2010 HS250H)

DTC P%’gg& Drive Motor "A" Inverter Performance
DESCRIPTION

Refer to the description for DTC PoA78-2 Il

The signal line from the inverter voltage (VH) sents connected to the MG ECU inside the
inverter with converter assembly. If POA78-586 usput, replace the inverter with converter
assembly.

DTC INF

DTC Detection Condition Trouble Area
No. Code

Inverter voltage (VH) sensor performancelnverter with converter

POA78 586
problem assembly

MONITOR DESCRIPTION

The hybrid vehicle control ECU monitors the invereltage (VH) sensor signal. If the hybrid
vehicle control ECU detects a fault in the sensgmal, the hybrid vehicle control ECU
interprets this as a VH sensor failure. The hykadicle control ECU will illuminate the MIL

and set a DTC.

MONITOR STRATEGY

Related DTCs POA78 (INF 586): Voltage (VH) sensevidtion
Required sensors / components Motor inverter

Frequency of operation Continuous

Duration TMC's intellectual property

MIL operation 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS
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The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POA78 (INF 586) istrdetected

INSPECTION PROCEDURE
PROCEDURE

1. CHECKDTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.
(b) Turn the power switch on (IG).
(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:
Result Proceed to
POA78-586 only is output. A
Any of the following DTCs are also output. B
DTC No. Relevant Diagnosis
POA1A (all INF codes)*1 Generator Control Module
POA1B (all INF codes)*1 Drive Motor "A" Control Made
POA1D (all INF codes)*1 Hybrid Powertrain Controlbolule
HINT:

« *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
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procedure.
- POA78-586 may be output due to a malfunction wicighses the DTCs in the table

above to be output. In this case, first troubleshio® output DTCs in the table above.
Then, perform a reproduction test to check thaDm@s are output.

(e) Turn the power switch off.

APpREPLACE INVERTERWITH CONVERTER ASSEMBLY

BtGO TO DTC CHART
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H  Doc ID: RM0000025BWO00BX

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA78-
806,P0OA78-808: Drive Motor "A" Inverter Performan@910 HS250H)

DTC P%’gg& Drive Motor "A" Inverter Performance
DTC P%ﬁ;& Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the inverte-

If an abnormal amount of current flows through thator inverter, the MG ECU detects it and
sends a signal to inform the hybrid vehicle conGU of the malfunction.

?\ITOC (I:I(\)lge DTC Detection Condition Trouble Area
« Wire harness or connector
Abnormal motor current value « Hybrid vehicle transaxle
detection assembly
POA78 | 806 « Inverter with converter
(MG ECU malfunction) assembly
- Wire harness or connector
Abnormal motor current value . .
detection « Hybrid vehicle transaxle
POA78 808 assembly )
. . Inverter with converter
(Hybrid vehicle transaxle assembly assembly

malfunction)

MONITOR DESCRIPTION

The MG ECU monitors the motor inverter electricreuat. If the current exceeds the threshold
for a specified period of time, the hybrid vehictatrol ECU will illuminate the MIL and set a
DTC.

MONITOR STRATEGY

Related DTCs POAT78 (INF 806/808): Motor Invertemébmal Current
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Required sensors / components  Motor inverter

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCnst present | TMC's intellectual property
Other conditions belong to TMC's intellectual prape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POA78 (INF 806/808)not detected

WIRING DIAGRAM

Refer to the wiring diagram for DTC POA1A-2 (N

INSPECTION PROCEDURE
CAUTION:

- Before inspecting the high-voltage system or diseating the low voltage connector of
the inverter with converter assembly, take safe¢gg@utions such as wearing insulated
gloves and removing the service plug grip to préesectrical shocks. After removing
the service plug grip, put it in your pocket toyeet other technicians from accidentally
reconnecting it while you are working on the higtitage system.

- After disconnecting the service plug grip, wait &rdeast 10 minutes before touchingy an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection pointhi@ inverter with converter assembly.
The voltage should be 0 V before beginning work.

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

PROCEDURE

1. |CHECK DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.
(b) Turn the power switch on (IG).
(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.

Result:
Result Proceed to
POA78-806 or 808 only is output. A
Any of the following DTCs are also output. B
DTC No. Relevant Diagnosis

POA1A (all INF codes) *1 | Generator Control Module
POA1B (all INF codes) *1 | Drive Motor "A" Control Miule
POA1D (all INF codes) *1 | Hybrid Powertrain ContMbdule

POA3F-243 Drive Motor "A" Position Sensor Circuit

POA40-500 Drive Motor "A" Position Sensor Circuiaiiye / Performance
POA41-245 Drive Motor "A" Position Sensor Circuib

POA4B-253 Generator Position Sensor Circuit

POA4C-513 Generator Position Sensor Circuit Rarigrformance
POA4D-255 Generator Position Sensor Circuit Low

POAGO (all INF codes) *1 | Drive Motor "A" Phase V @ent
POAG3 (all INF codes) *1 | Drive Motor "A" Phase W @ant
POA72 (all INF codes) *1 | Generator Phase V Current
POA75 (all INF codes) *1 | Generator Phase W Current

POA78-266, 267, 586 Drive Motor "A" Inverter Perfuaince
P0OA94-585, 587, 589, 590 DC/DC Converter Perforrmanc
POC76-523 Hybrid Battery System Discharge Time Loog
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HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

- POA78-806 or POA78-808 may be set due to a malimmethich also causes DTCs in
the preceding table to be set. In this case,thiostbleshoot the output DTCs in the
preceding table. Then, perform a test to attempepooduce the problems, and check
that no DTCs are output.

(e) Turn the power switch off.

BpGO TO DTC CHART

A

v
CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH
CONVERTER ASSEMBLY CONNECTOR il

NGPCONNECT SECURELY

OK

v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - GENERATOR RESOLVER il

NGPPREPAIR OR REPLACE HARNESS OR CONNECT!

OK

v

4. 'CHECK GENERATOR RESOLVEFINEN
NG»CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RBSVER
CONNECTOR)

oK
v

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - MOTOR RESOLVER)lil
NGPPREPAIR OR REPLACE HARNESS OR CONNECT!
OK
v
6. |CHECK MOTOR RESOLVERIEEN

NG}CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYRE
CONNECTOR)

OK
v

127



CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATORABLE
CONNECTION CONDITION) Il

CONNECT SECURELY
REPLACE MALFUNCTIONING PARTS

Y9Y <

C
B

4>

CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE
" |CONNECTION CONDITION) Il

8
CPCONNECT SECURELY
BpPREPLACE MALFUNCTIONING PARTS

A
v

9. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) Il

NG’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v

10. |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MGZ)-
NG}REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

OK
v
11 CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
" |CONNECTOR) il
NGPCONNECT SECURELY
OK
v
15 (CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLWE

CONNECTOR) il

NGpCONNECT SECURELY
OKPp-REPLACE INVERTERWITH CONVERTER ASSEMBLY

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESVER
CONNECTOR) il
NGPCONNECT SECURELY

OK
v

14.

13.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTRE
ASSEMBLY - GENERATOR RESOLVER il

NG’REPAIR OR REPLACE HARNESS OR CONNECT!
OK’REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY
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CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLYE
CONNECTOR) il
NGPPCONNECT SECURELY

OK
v

16.

15.

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTE
ASSEMBLY - MOTOR RESOLVER)iiH

NG’REPAIR OR REPLACE HARNESS OR CONNECT!
OK}REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

129



Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM000002KKOO007X

Titlee HYBRID / BATTERY CONTROL: HYBRID CONTROL SYSTEM: PA78-807: Drive
Motor "A" Inverter Performance (2010 HS250H)

DTC P%’g;& Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the invertelion

If an abnormal amount of current flows through thator inverter, the MG ECU detects it and
sends a signal to inform the hybrid vehicle conGU of the malfunction.

INF

DTC No. Code DTC Detection Condition Trouble Area
Abnormal motor current value
POAT7S 807 detection Inverter with converter
assembly

(Inverter malfunction)

MONITOR DESCRIPTION

The MG ECU monitors the motor inverter electricreat. If the current exceeds the threshold
for a specified period of time, the hybrid vehictantrol ECU will illuminate the MIL and set a

DTC.

MONITOR STRATEGY

Related DTCs POA78 (INF 807): Motor Inverter Abnatr@urrent
Required sensors / components Motor inverter

Frequency of operation Continuous

Duration TMC's intellectual property

MIL operation 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS
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The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Hybrid vehicle control ECU DTC POA78 (INF 807) istrdetected

INSPECTION PROCEDURE

CAUTION:

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

« After disconnecting the service plug grip, wait &reast 10 minutes before touchingy an
of the high-voltage connectors or terminals. Aftaiting for 10 minutes, check the
voltage at the terminals in the inspection poirnthia inverter with converter assembly.
The voltage should be 0 V before beginning work.

HINT:

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

PROCEDURE

1. CHECKDTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.
(b) Turn the power switch on (IG).
(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Check if DTCs are output.
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Result:

Result Proceed to
POA78-807 only is output. A
Any of the following DTCs are also output. B
DTC No. Relevant Diagnosis

POA1A (all INF codes) *1 | Generator Control Module
POA1B (all INF codes) *1 | Drive Motor "A" Control Miule
POA1D (all INF codes) *1 | Hybrid Powertrain ContMbdule

POA3F-243 Drive Motor "A" Position Sensor Circuit

POA40-500 Drive Motor "A" Position Sensor CircuidiRge / Performance
POA41-245 Drive Motor "A" Position Sensor Circuib

POA4B-253 Generator Position Sensor Circuit

POA4C-513 Generator Position Sensor Circuit RariRgrformance
POA4D-255 Generator Position Sensor Circuit Low

POAGO (all INF codes) *1 | Drive Motor "A" Phase V @ent
POAG3 (all INF codes) *1 | Drive Motor "A" Phase W 1@ant
POA72 (all INF codes) *1 | Generator Phase V Current
POA75 (all INF codes) *1 = Generator Phase W Current

POA78-266, 267, 586 Drive Motor "A" Inverter Perfmaince
P0OA94-585, 587, 589, 590 DC/DC Converter Perforrmanc

POC76-523 Hybrid Battery System Discharge Time Loog
HINT:

- *1:If any INF codes are output for this DTC, referthe corresponding diagnostic
procedure.

+ POA78-807 may be set due to a malfunction which etsises DTCs in the preceding
table to be set. In this case, first troubleshbetdutput DTCs in the preceding table.
Then, perform a test to attempt to reproduce tbblpms, and check that no DTCs are
output.

(e) Turn the power switch off.

BppGO TO DTC CHART

A
v

2. |CHECK CONNECTOR CONNECTION CONDITION (INVERTEWITH
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CONVERTER ASSEMBLY CONNECTOR il

NG.'CONNECT SECURELY
OKPp-REPLACE INVERTER WITH CONVERTER ASSEMBLY

LT
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RMO0O00025AI00VX

Titlee HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PA80-123:
Replace Hybrid Battery Pack (2010 HS250H)

DTC P?égo' Replace Hybrid Battery Pack
DESCRIPTION

» The HV battery uses nickel metal-hydride batseaad does not require external charging.
The hybrid vehicle control ECU controls the SOGigtof charge) of the HV battery at a
constant level during driving. The HV battery isyqmosed of 34 modules, and each module
consists of eight 1.2 V cells in series. The bgtsenart unit monitors battery block voltage at 17
locations. Each battery block is composed of 2 nexlun a set.

Y Battery Block

Battery Module

5 N 7

: ®| |0 |® ol |®|e

| Q@ |© ® O||®

T L C ] i ®
! O
GCO0 Wi WiC2 ViC3 VG186 WCAT

Battery Smart Unit

DTC No. DTC Detection Condition Trouble Area
« HV battery
POAB8O- Difference in voltage between battery blocks igéar assembly
123 |than the standard (2 trip detection) « Battery smart unit
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HINT:

POA80-123 will not be set unless the vehicle iseimifor approximately 10 minutes after
clearing the DTC.

MONITOR DESCRIPTION

The battery smart unit, which monitors the voltafjghe battery blocks, determines that
malfunction has occurred if it detects that a \gdtaifference between the battery blocks
exceeds the standard. When the malfunction detectiadition is satisfied, the hybrid vehicle
control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs POAS8O (INF 123): Replace Hybrid Batteack

Main: Battery voltage sensor inside battery smait u
Required sensors / components
Sub: Battery current sensor, battery temperaturecse

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation TMC's intellectual property
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prdape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Battery smart unit DTC POAS8O (INF 123) is not dételc

INSPECTION PROCEDURE
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PROCEDURE

1. \CHECK DTC OUTPUT (DTC P0OA1F-123 IS ouTPU il

BppGO TO DTC CHART
A
v

2. |CHECK BATTERY SMART UNIT Il

BPREPLACE HV BATTERY ASSEMBLY
AbREPLACE BATTERY SMART UNIT

e
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Last Modified: 10-5-2010 6.4C From: 200907
Moded Year: 2010 Moded: HS250H Doc ID: RM0O0O000259R00XX

Title HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PA82-123:
Hybrid Battery Pack Cooling Fan 1 (2010 HS250H)

DTC P?égz' Hybrid Battery Pack Cooling Fan 1
DESCRIPTION
» Refer to the circuit description for DTC PoAg431 NN
DTC No. DTC Detection Condition Trouble Area
+ Battery cooling blowe
assembly

« Battery smart unit

POAS82- The speed of the battery cooling blower assembly is * Eébd'd vehicle control

123 |not within the specified range (1 trip detection) HV battery intake duct

+ Wire harness or
connector

WIRING DIAGRAM

Refer to the wiring diagram for DTC PoAS4-1 NN

INSPECTION PROCEDURE

CAUTION:

- Before inspecting the high-voltage system, taketggirecautions such as wearing
insulated gloves and removing the service plug griprevent electrical shocks. After
removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

- After disconnecting the service plug grip, wait &reast 10 minutes before touching
of the high-voltage connectors or terminals.

HINT:

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

137



PROCEDURE

1. \CHECK DTC OUTPUT (DTC P0OA1F-123 IS ouTPU il

BppGO TO DTC CHART

A
v

2. |CHECK DUCT AND BLOWER

(a) Remove the luggage compartment trim cover.

(b) Check that the intake duct and battery codtilogver
are not disconnected, damaged, or clogged withgiore
objects, and that the acoustical materials havepeeled.

OK:
The duct and blower are not disconnected, damayged,

clogged with foreign objects and the acousticalemalls
have not peeled.

Text in
| [ustration Intake Duct
*1
%0 Battery Cooling Blower

Assembly

(c) Install the luggage compartment trim cover.

NG’CORRECT THE PROBLEM

OK
v

3 CHECK HARNESS AND CONNECTOR (BATTERY COOLING BLOWER

ASSEMBLY - HYBRID VEHICLE CONTROL ECU)

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not instll

NOTICE:
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After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the No. 4 HV battery intake duct.

_1/[/73, (d) Disconnect the z19 connector from the battenjing
*( |/ blower assembly.

(e) Disconnect the A58 connector from the hybritigke control ECU.

(f) Measure the resistance according to the vajue(he
table below.

Standard Resistance:

Specified

Tester Connection Condition

219-3 (SI) or A58-46 (SI0) - Body

10 kQ or higher

ground
z19-3 (SI) - A58-46 (SI0) Below @
Text in Front view of wire harness
) connector
| [Tustration
(to Battery Cooling Blower
*1 Assembly)
Front view of wire harness
connector
*2

(to Hybrid Vehicle Control
ECU)

(g) Connect the z19 connector to the battery cgddiower assembly.
(h) Install the No. 4 HV battery intake duct.

(i) Connect the A58 connector to the hybrid vehaatrol ECU.
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() Connect the cable to the negative (-) batteryninal.

NG’REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

4. |CHECK HYBRID VEHICLE CONTROL ECU (GROUND SHORCHECK)

(a) Remove the hybrid vehicle control =2

(b) Measure the resistance according to the valire(be
table below.

Standard Resistance:

Switch Specified
Condition Condition

A58-46 (SI0) - C28t4 Power switch
(E1) off

A58-46 (SI0) - C2828 Power switch
(E12) off

A58-46 (SI0) - C281 Power switch
(EOD) off

A58-46 (SI0) - C285 Power switch
(E02) off

,' \ \ K A58-46 (SI0) - C28t3 |Power switch
E02 E01 E04 EO3 (MEO1) off

A58-46 (SI0) - C285 |Power switch
(EO3) off

A58-46 (SI0) - C2848 Power switch
(EO4) off

Text in Component without harness
. connected
[llustration

Tester Connection
10 kQ or higher
10 kQ or higher

10 kQ or higher

10 kQ or higher

10 kQ or higher
10 kQ or higher

10 kQ or higher

(Hybrid Vehicle Control
*1 ECU)

(c) Install the hybrid vehicle control EC/IlEN

NG}REPLACE HYBRID VEHICLE CONTROL ECU

OK
v
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5. |READ VALUE USING TECHSTREAM

(a) Disconnect the cable from the negative (-)dvgtterminal.
(b) Check that the service plug grip is not install
NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the No. 4 HV battery intake duct.
(d) Connect the cable to the negative (-) batterminal.
(e) Connect the Techstream to the DLC3.
(f) Turn the power switch on (IG).
NOTICE:
- After removing the service plug grip, do not tuine power switch on (READY) unless
instructed by the repair manual because this mageca malfunction.
« If the power switch is turned on (IG) with the seevplug grip removed, DTCs will be

stored. If DTCs are output, clear the DTCs usirgglachstream.

(9) Enter the following menus: Powertrain / Hyb@dntrol / Active Test / Driving the Battery
Cooling Fan.

HINT:

Check "Cooling Fan Model" in the Data List using frechstream. If the "Cooling Fan Model"
is 40, it is not necessary to perform the ActivetTe

(h) Enter the following menus: All Data / VMF Farolkdr Voltagel.

(i) Select each air volume mode (1 to 6) in theiVdg the Battery Cooling Fan" Active Test to
operate the battery cooling blower assembly.

(1) While the cooling fan is operating, compare Wa¢ue
in the Data List (VMF Fan Motor Voltagel) with the

voltage value that was actually measured at thieryat
cooling blower assembly connector.
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Standard:

Tester
Connection

Condition Specified Condition

The value of VMF Fan
Motor Voltagel in the Data
List and the actual measur
value are both 1 V or less,
and the difference between
the value of VMF Fan
Motor Voltagel and the
actual measured value is ]
or less.

[[[=H5 Battery

i 1=/ 1219-2 (VM) - cooling
v |z19-4 (GND)blower is
operating

Component with harness

Textin
connected

| [lustration
(Battery Cooling Blower
*1 Assembly)

HINT:

Compare the values in each air volume mode (1.to 6)

(k) Install the No. 4 HV battery intake duct.

NGPp-REPLACE BATTERY SMART UNIT
OKPp-REPLACE BATTERY COOLING BLOWER ASSEMBLY
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM00000259S00VX

Titlee HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PA84-123:
Hybrid Battery Pack Cooling Fan 1 (2010 HS250H)

DTC P?égd" Hybrid Battery Pack Cooling Fan 1
DESCRIPTION

* The speed of the battery cooling blower assensbtpntrolled by the hybrid vehicle control
ECU. Battery cooling blower assembly power is sigaplvhen the FCTL terminal of the hybrid
vehicle control ECU turns on the battery bloweayelThe hybrid vehicle control ECU sends
command signals (SI) to the battery cooling bloagsembly to get the fan speed corresponding
to the HV battery temperature. Information aboegt\bltage applied to the battery cooling
blower assembly (VM) is sent to the hybrid vehiobatrol ECU as a monitor signal using serial
communication via the battery smart unit.

Battery Cooling Blower Assambly

Hybrid Vehicle
Contral ECU
Command Signal
Sera GnmmunlcatiDnT
Battery Smart
Unit
Monitor Signal >
DNTOC DTC Detection Condition Trouble Area
« Wire harness or
connector
When the output voltage of the battery cooling dow + Integration relay
POA84- . §
123 assembly (VM) is too low compared to the target + Battery cooling

control voltage range (1 trip detection) blower assembly
+ Battery smart unit
« Hyvbrid vehicle
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control ECU

WIRING DIAGRAM

46
ASE] SI0
BATT
FAM
VM , 104
z18 Battery Cooling BTH+ {A58] BTH+
BATT FAN Blower Azsembly
- —F 103
Mo. 1 Integration . —@ BTH-
Ral
ey z15 Battery Smart Linit
2 P

FCTL

EO

é MAIN

E02

Auxiliary Battery

1]

EO4

E1

E12

27
(A58
51
{Ca8
{czé
25
{C28] E03
48
@B
14
{Czg)
28
Cz8)
13

MEQD1

Y
Hybrid Vehicle Contral ECU

INSPECTION PROCEDURE

CAUTION:

- Before inspecting the high-voltage system, taketggirecautions such as wearing
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insulated gloves and removing the service plug griprevent electrical shocks. After
removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

- After disconnecting the service plug grip, wait &reast 10 minutes before touching
of the high-voltage connectors or terminals.

HINT:

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

PROCEDURE

1. \CHECK DTC OUTPUT (DTC P0OA1F-123 IS ouTPU il

BppGO TO DTC CHART

A
v

2. 'PERFORM ACTIVE TEST USING TECHSTREAM

(a) Remove the luggage compartment trim cover.
(b) Connect the Techstream to the DLC3.
(c) Turn the power switch on (IG).

(d) Enter the following menus: Powertrain / Hyb@dntrol / Active Test / Driving the Battery
Cooling Fan.

HINT:

Check "Cooling Fan Model" in the Data List using frechstream. If the "Cooling Fan Model"
is 40, it is not necessary to perform the ActivetTe

(e) Select air volume mode 6 in the "Driving thetBey Cooling Fan" Active Test to operate the
battery cooling blower assembly.

(f) Check that the fan operates and air is suckemthe inlet duct.
HINT:

The cooling fan may not stop even when turningcihaing fan off in the "Driving the Battery
Cooling Fan" Active Test. This is due to HV systeamtrol and not a malfunction.

OK:
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The fan operates.
(9) Install the luggage compartment trim cover.

NG’CHECK NO. 1 INTEGRATION RELAY (BATT FAN)

OK
v
3 CHECK HARNESS AND CONNECTOR (BATTERY COOLING BLOWER
" /ASSEMBLY - BATTERY SMART UNIT)
CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)dvgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the No. 4 hybrid vehicle battery intdket.

S (d) Disconnect the z19 connector of the batteryingo
“( |/ blower assembly.

(e) Remove the hybrid battery junction block ass]gn-.

(f) Disconnect the z15 connector of the batteraigmanit.
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(g) Measure the resistance according to the valire(be
table below.

Standard Resistance (Check for Open):

. Switch Specified
o == Tester Connection | o ition Condition
l I 219-2 (VM) - 215-8 |Power switch |5 o o
F (VM) off

12 ™ _
34 Standard Resistance (Check for Short):

. Switch Specified
Tester Connection Condition Condition
z19-2 (VM) or z15-8 Power switch 10 kQ or
(VM) - Body ground off higher
Text in Front view of wire harness
. connector
@9 |[llustration
(to Battery Cooling Blower
*1 Assembly)

Rear view of wire harness

*o connector

(to Battery Smart Unit)

(h) Connect the z15 connector of the battery sonaitt

() Install the hybrid battery junction block asstdm-.
(j) Connect the z19 connector of the battery capblower assembly.

(k) Install the No. 4 hybrid vehicle battery intadtect.
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NG}REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

4. |CHECK BATTERY COOLING BLOWER ASSEMBLY (VOLTAGE_}-

NG}REPLACE BATTERY SMART UNIT
OK’REPLACE BATTERY COOLING BLOWER ASSEMBLY

5. |CHECK NO. 1 INTEGRATION RELAY (BATT FAN)

(a) Remove the No. 1 integration relay from theieagoom junction block assemb_

(b) Measure the voltage and resistance accordittgetgalue(s) in the table below.

"

" a s
@ 1 oro % 8
- - o ‘2
I e Tt H 7
h._ ||If~l-'l-=J-*-l--.--J-'I'J]_xll*-.-'l=.=-.4J-*.:'_'.__ 3
6
Standard Condition:
Tester - Specified
Connection Condition Condition
1A-8 - 1A-7 A positive (+) lead from the battery is connectederminal 111014V
1C-1 - 1A-7 |1A-6 and a negative (-) lead is connected to tearid-7
. . 10 kQ or
1C-1- 1A-8 No battery voltage is applied acrosmirals 1A-6 and 1A-7 higher

Text in lllustration

*1 |No. 1 Integration Relay *2, BATT FAN Fuse
*3 BATT FAN Relay - |-
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(c) Install the No. 1 integration rele_

NG’REPLACE NO. 1 INTEGRATION RELAY

OK
v

6. |CHECK HARNESS AND CONNECTOR (IG VOLTAGE)

(a) Disconnect the cable from the negative (-)dvgtterminal.
(b) Check that the service plug grip is not install
NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the No. 4 HV battery intake duct.
(d) Connect the cable to the negative (-) batterminal.
(e) Connect the Techstream to the DLC3.
(f) Turn the power switch on (IG).
NOTICE:
- After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.
 If the power switch is turned on (IG) with the seevplug grip removed, DTCs will be

stored. If DTCs are output, clear the DTCs usirggachstream.

(9) Enter the following menus: Powertrain / Hyb@dntrol / Active Test / Driving the Battery
Cooling Fan.

HINT:

Check "Cooling Fan Model" in the Data List using frechstream. If the "Cooling Fan Model"
is 40, it is not necessary to perform the ActivetTe

(h) Enter the following menus: All Data / VMF Farokér Voltagel.
(i) Select each air volume mode (1 to 6) in theiVdg the Battery Cooling Fan" Active Test to

operate the battery cooling blower assembly.
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() Measure the voltage according to the valua{ghe
table below.

Standard Voltage:

Tester - Specified
Connection Condition Condition
z19-1 (IG) -Body Battery cooling 11t0 14V
ground blower is operating
[[L_ Textin Component with haress
)15 Hlustration connected
*1 (Battery Cooling Blower)

HINT:

Measure the voltage on the wire side of the corumebat
is part of the battery cooling blower.

(K) Turn the power switch off.
() Install the No. 4 HV battery intake duct.

NG’CHECK HARNESS AND CONNECTOR (NO. 1 INTEGRATION RENA- HYBRID
VEHICLE CONTROL ECU)

OK
v

7. |CHECK BATTERY COOLING BLOWER ASSEMBLY
CAUTION:
Be sure to wear insulated gloves.
(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.
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(c) Remove the No. 4 HV battery intake duct.
(d) Connect the cable to the negative (-) batterminal.
(e) Turn the power switch on (IG).
NOTICE:
- After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

« If the power switch is turned on (IG) with the seevplug grip removed, DTCs will be
stored. If DTCs are output, clear the DTCs usirggachstream.

) (f) Using a service wire, connect terminals 3 @iyl 4
111 (GND) of the battery cooling blower assembly coriaec

Specified Condition:

Terminal Connection Switch Condition Specified Condition
z19-3 (Sl) - z19-4 (GND) Power switch on (IG) Tlae foperates

Text in Illustration
Component with harness connected
*1
(Battery Cooling Blower Assembly)

HINT:
If DTCs are output after the check, clear the DT6isg the Techstream.

(g) Turn the power switch off.
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(h) Install the No. 4 HV battery intake duct.

NG’REPLACE BATTERY COOLING BLOWER ASSEMBLY

OK
v
3 CHECK HARNESS AND CONNECTOR (BATTERY COOLING BLOWER
" /ASSEMBLY - HYBRID VEHICLE CONTROL ECU)
CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the No. 4 HV battery intake duct.

o
.

. (d) Disconnect the z19 connector of the batteryiogo
“( |/ blower assembly.

(e) Disconnect the A58 connector of the hybrid gkhcontrol ECU.

(f) Measure the resistance according to the vajue(he
table below.

Standard Resistance (Check for Open):

. Switch Specified
Tester Connection Condition Condition
z19-3 (SI) - A58-4€/ Power switch Belowl
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(SI0) off

Standard Resistance (Check for Short):

Switch Specified
Condition Condition

z19-3 (Sl) or A58-46 Power switch| 10 kQ or

Tester Connection

(SI10) - Body ground off higher
Text in Front view of wire harness
) connector
| [Tustration
(to Battery Cooling Blower
*1 Assembly)
Front view of wire harness
connector
*2

(to Hybrid Vehicle Control
ECU)

NOTICE:
When taking a measurement with a tester, do ndyyapp

excessive force to the tester probe to avoid damgettye
holder.

(g) Connect the cable to the negative (-) batteryinal.
(h) Turn the power switch on (IG).
NOTICE:
« After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.
« If the power switch is turned on (IG) with the seevplug grip removed, DTCs will be
stored. If DTCs are output, clear the DTCs usirgghchstream.

(i) Measure the voltage according to the value(ghe table below.

Standard Voltage:

Tester Connection Switch Condition Specified Condition
z19-3 (Sl) - Body ground Power switch on (IG) Beldw
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() Turn the power switch off.

(k) Connect the z19 connector of the battery cgplilower assembly.
() Install the No. 4 HV battery intake duct.

(m) Connect the A58 connector of the hybrid vehadatrol ECU.

NGprREPAIR OR REPLACE HARNESS OR CONNECT!
OKPp-REPLACE HYBRID VEHICLE CONTROL ECU

CHECK HARNESS AND CONNECTOR (NO. 1 INTEGRATION REMA- HYBRID
VEHICLE CONTROL ECU)

9.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Disconnect the A58 connector of the hybrid e&hcontrol ECU.
(c) Remove the No. 1 integration rel_

(d) Measure the resistance according to the value(be
table below.

Standard Resistance:

. Switch Specified
" Tester Connection Condition Condition
T —— 1A-7 - A58-27 Power switch
| } (FCTL) off Below 10
Text in Front view of wire harness
[llustration connector
1 (to Integration Relay)
Front view of wire harness
il connector
I *
[ (to Hybrid Vehicle Control
I ECU)
NOTICE:

When taking a measurement with a tester, do ndyyapp
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excessive force to the tester probe to avoid damgettyie
holder.

(e) Connect the cable to the negative (-) battemyinal.
() Measure the voltage according to the value(ghe table below.

Standard Voltage:

Tester Connection Switch Condition Specified Condition
Power switch off Below 1V

A58-27 (FCTL) - Body ground -
Power switch on (IG) Below 1V

NOTICE:

If the power switch is turned on (IG) with the cector removed, DTCs will be stored. If the
DTCs are output, clear the DTCs using the Techstrea

(g) Connect the A58 connector of the hybrid vehadatrol ECU.

(h) Install the No. 1 integration rele_

NG}REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

10 CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROECU -

BODY GROUND)

(a) Disconnect the cable from the negative (-)drgtterminal.

(b) Disconnect the C28 connector of the hybrid gkehtontrol ECU.

(c) Measure the resistance according to the valire(be
table below.

— Standard Resistance:

%H . Switch Specified

1] Tester Connection Condition Condition

] .

Eo1 C28-51 (EO1) - Body Power switch Below 10
ground off
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Text in Front view of wire harness

) connector
| [Tustration
(to Hybrid Vehicle Control
*1 ECU)
NOTICE:

When taking a measurement with a tester, do ndyapp
excessive force to the tester probe to avoid damgabie
holder.

(d) Connect the C28 connector of the hybrid vehidetrol ECU.
(e) Connect the cable to the negative (-) battemyinal.

NG}REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

11 CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROECU -

BODY GROUND)
(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Disconnect the C28 connector of the hybrid giehtontrol ECU.

(c) Measure the resistance according to the valire(be
table below.

Standard Resistance:

) Switch Specified
PE =i 'T='| | Tester Connection Condition Condition
g H-_-H:I:H:I:—H—H C28-65 (E02) - Body Power switch Below 10
| EEEEE)- ground o
NS =] —J Textin Front view of wire harness
EDZ . connector
[llustration

(to Hybrid Vehicle Control
*1 ECU)
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NOTICE:

When taking a measurement with a tester, do ndyyapp
excessive force to the tester probe to avoid damgettye

holder.

(d) Connect the C28 connector of the hybrid vehtdetrol ECU.
(e) Connect the cable to the negative (-) battemyinal.

NG’REPAIR OR REPLACE HARNESS OR CONNECT!

oK
v

12 CHECK HARNESS AND CONNECTOR (NO. 1 INTEGRATION RENA-

BATTERY COOLING BLOWER ASSEMBLY)

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Remove the No. 1 integration rel_

(c) Remove the No. 4 HV battery intake duct.

|, (d) Disconnect the z19 connector of the batteryingo

(|7 blower assembly.

(e) Measure the resistance according to the vglue{ke

table below.

Standard Resistance:

Tester Switch Specified
Connection Condition Condition
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" 1A-8 - z19-1 (IG) Power switch offBelow 1
Text in Front view of wire harness

. connector
[llustration

(to Battery Cooling Blower
*1 Assembly)

Front view of wire harness
connector

. %

= ” (to Integration Relay)

-y

1] [|
1 2[34]5 [s[7]e]

NOTICE:

When taking a measurement with a tester, do ndy/axeessive force to the tester probe to
avoid damaging the holder.

(f) Install the No. 1 integration rela_

(g) Connect the z19 connector of the battery cgdiltower assembly.
(h) Install the No. 4 HV battery intake duct.

(i) Connect the cable to the negative (-) batteryninal.

NGpREPAIR OR REPLACE HARNESS OR CONNECT!
OKPp-REPLACE HYBRID VEHICLE CONTROL ECU

13. REPLACE NO. 1 INTEGRATION RELAY

(a) Replace the integration rela_

NEXT
v

14 CHECK HARNESS AND CONNECTOR (NO. 1 INTEGRATION RENA-

BATTERY COOLING BLOWER ASSEMBLY)

CAUTION:

158



Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.

(b) Remove the No. 1 integration rel_

(c) Remove the No. 4 HV battery intake duct.

Ty,
—— 3
| |I|III\_

A Y ' (d) Disconnect the z19 connector of the batteryingo
|/ blower assembly.

(e) Measure the resistance according to the vglue{ke
table below.

Standard Resistance:

Switch Specified

Tester Connection Condition Condition

z19-1 (IG) - Terminals

other than 1A-8 and body " OWe' 10 k@ or

switch off higher

ground
2 Text in Front view of wire harness
T S ) connector
|| EEEL i | s =|-|.-|u||| | [Tustration
(to Battery Cooling Blower
{ *1 Assembly)
|
L= Front view of wire harness
tolal4 s lelrle *o connector
(to Integration Relay)
NOTICE:

When taking a measurement with a tester, do ndyaxeessive force to the tester probe to
avoid damaging the holder.

(f) Install the No. 1 integration rela_
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(g9) Connect the z19 connector of the battery cgdiltower assembly.
(h) Install the No. 4 HV battery intake duct.
(i) Connect the cable to the negative (-) batteryninal.

NG}REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

15. CHECK BATTERY COOLING BLOWER ASSEMBLY

CAUTION:
Be sure to wear insulated gloves.
(a) Disconnect the cable from the negative (-)drgtterminal.

(b) Remove the No. 4 HV battery intake duct.

/1517 (c) Disconnect the 219 connector of the batteryingo
*( |/ blower assembly.

(d) Measure the resistance according to the value(be
table below.

Standard Resistance:

Tester Connection Switch Specified

Condition | Condition
z19-1 (IG) - z19-4 Power switct| 10 kQ or
(GND) and body ground off higher
GND Text in Component without harness
) connected
| [lustration

(Battery Cooling Blower
*1 Assembly)
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NOTICE:

When taking a measurement with a tester, do ndyagxeessive force to the tester probe to
avoid damaging the holder.

(e) Connect the z19 connector of the battery cgddiower assembly.
(f) Install the No. 4 HV battery intake duct.
(g) Connect the cable to the negative (-) batteryinal.

NG}REPLACE BATTERY COOLING BLOWER ASSEMBLY
OKEPRECOVERY TO NORMAL

E‘-.- 0y
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Last Modified: 10-5-2010 6.4 C From: 200907

Model Year: 2010 Mode: HS250H  |Doc ID: RM000002D1K00VX
Titlee HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PA85-123:

Hybrid Battery Pack Cooling Fan 1 (2010 HS250H)

DTC P(:)égS- Hybrid Battery Pack Cooling Fan 1
DESCRIPTION

Refer to the circuit description for DTC POAS4-1 Il

DTC

NoO DTC Detection Condition

POASS- When the output voltage of the battery cooling @ow
assembly (VM) is too high compared to the target
123 . .
control voltage range (1 trip detection)

WIRING DIAGRAM
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Trouble Area

Wire harness or
connector
Battery cooling
blower assembly
Battery smart unit
HV battery
assembly



1
BATT FAN 3
BATT FAN 218 Battery Cooling
Bl A |
FCTL 27 ower Assambly L
Mo, 1 Integration Relay 46
=1 1]
MREL 93
2 Pl 1 A58 Hybrid Vehicle
Control ECU
3 5 1 2 1
s @19 1GeT
IGCT ND. 2
2 1
.1
IGCT [y @D TCOo
= Inlet Air Temperature Sensor
11
Z37) GCo
EIGCT 7
&0 TBo
Battery Temperature Sensor O
17
@37 GeD
(5]
W &3P 11
Battery Temperature Sensor 1
16
=7 GB1
% MAIN
— w3 @ TB2
Battery Temperature Sensor 2
15
L {z37) GB2
T | Auxiliary Battery 4
T vy @37 B3
Battery Temperature Sensor 3
= 14
@37 ce3
HV Battery Assembly =]
GMND
Battery Smart Lnit

INSPECTION PROCEDURE
CAUTION:
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« Before inspecting the high-voltage system, taketggirecautions such as wearing
insulated gloves and removing the service plug griprevent electrical shocks. After
removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

« After disconnecting the service plug grip, wait &reast 10 minutes before touching
of the high-voltage connectors or terminals.

HINT:

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

PROCEDURE

1. |CHECK DTC OUTPUT (DTC POA1F-123 IS ouTPU il

BpGO TO DTC CHART

A
v

2. |CHECK HARNESS AND CONNECTOR (VOLTAGE)

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)dwgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the No. 4 HV battery intake duct.
(d) Connect the cable to the negative (-) batteryinal.
(e) Connect the Techstream to the DLC3.
(f) Turn the power switch on (IG).
NOTICE:
« After removing the service plug grip, do not tuine power switch on (READY), unless
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instructed by the repair manual because this mageca malfunction.
« If the power switch is turned on (IG) with the seevplug grip removed, DTCs will be
stored. If DTCs are output, clear the DTCs usirggachstream.

(9) Enter the following menus: Powertrain / Hyb@dntrol / Active Test / Driving the Battery
Cooling Fan.

HINT:

Check "Cooling Fan Model" in the Data List using frechstream. If the "Cooling Fan Model"
is 40, it is not necessary to perform the ActivetTe

(h) Select each air volume mode (1 to 6) in theving the Battery Cooling Fan" Active Test to
operate the battery cooling blower assembly.

(i) Measure the voltage according to the value(ghe
table below.

Standard Voltage:

Tester - Specified
Connection Condition Condition

z19-2 (VM) - z19-Battery cooling
= |4 (GND) blower is operating

5V or less

' Text in Component with harness
) connected
Ilustration

(Battery Cooling Blower
*1 Assembly)

HINT:

Measure the voltage on the wire side of the commehgt is part of the battery cooling blower.
() Turn the power switch off.

(k) Install the No. 4 HV battery intake duct.

NG’CHECK HARNESS AND CONNECTOR (VOLTAGE)

OK
v

3.

CHECK HV BATTERY ASSEMBLY (BATTERY TEMPERATURE SENSR AND
INLET AIR TEMPERATURE SENSOR)
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CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block asslgn-.

(d) Disconnect the z15 and z37 connectors from the
battery smart unit.

(e) Measure the resistance according to the value{ke
table below.

Standard Resistance:

Tester Connection Cg\rl:lc;tifir(])n ggﬁﬁiiftii?r',
63(’57(-:?'_)”50) -215-1 Efc;wer SWItCh 110 k or higher
a?(’;?c%r?) (GBO) - z15-1 Efcf)wer switch 10 kQ or higher
?I?gé?r)(TBl) -z15-1 Efcf)wer SWItCh 11 5 1 or higher
asgc%r(; (GB1) - z15-1 Efc;wer switch 10 kQ or higher
63(’57(-:5:3'_)”52) -z15-1 Efc;wer sWitch 11516 or higher
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z37-15 (GB2) - z15-1/Power switch 10 kQ or higher

(IGCT) off

63(’57(-;_1'_)(TB3) -z15-1 Ef?wer switch 10 kQ or higher
a?gc}rd)f (GB3) - z15-1 (F)’fcf)wer switch 10 k2 or higher
a?gc-:}r)(TCO) -z15-1 (F)’fcf)wer switch 10 kO or higher
?Ifgc% (GCO) - z15-1. Ef?wer switch 10 k2 or higher
Text in Rear view of wire harness
Illustration connector

%1 (to Battery Smart Unit)

() Connect the z15 and z37 connectors to the fyagt@art unit.

(9) Install the hybrid battery junction block ass*.ﬂyn-.

(h) Connect the cable to the negative (-) batteryinal.

NG’CHECK HARNESS AND CONNECTOR (INLET AIR TEMPERATUREENSOR ANL
BATTERY TEMPERATURE SENSOR)
OK’REPLACE BATTERY SMART UNIT

CHECK HARNESS AND CONNECTOR (INLET AIR TEMPERATUREENSOR
AND BATTERY TEMPERATURE SENSOR)

4.

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)dwgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block asskyn-.
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(d) Check the wire harness and connectors of ttterlggemperature sensor and inlet air
temperature sensor for abnormalities by sight andf.

Specified Condition:

There are no open or short circuits in the wirenbas and connectors. There are no short circuits
to other wire harnesses.

HINT:
« Only check the wire harnesses and connectors teatigible on the outside of the

battery cover.
- Do not manipulate or check the sensors in the tyatte

(e) Install the hybrid battery junction block asshxilyn-.
(f) Connect the cable to the negative (-) batteryninal.

NGprREPAIR HARNESS OR CONNECTOR
OKPp-REPLACE HV BATTERY ASSEMBLY

5. |CHECK HARNESS AND CONNECTOR (VOLTAGE)

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)dvgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the No. 4 HV battery intake duct.

(d) Disconnect the z19 connector of the batteryiogo
blower assembly.
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(e) Connect the cable to the negative (-) battemyinal.

(f) Turn the power switch on (IG).

(g) Measure the voltage according to the value($he
table below.

Standard Voltage:

. Switch Specified
Tester Connection Condition Condition
z19-2 (VM) - z19-4 |Power switch om5 V or less
.d (GND) (IG)
VM Text in Front view of wire harness
. connector
[llustration
GND (to Battery Cooling Blower
*1 Assembly)
NOTICE:

If the power switch is turned on (IG) with the leayt
cooling blower assembly connector removed, DTC§ wil
be stored. If DTCs are output, clear the DTCs utiieg
Techstream.

(h) Connect the z19 connector of the battery codblower assembly.

() Install the No. 4 HV battery intake duct.

NG’CHECK HARNESS AND CONNECTOR (BATTERY COOLING BLOWER
ASSEMBLY - BATTERY SMART UNIT)
OK}REPLACE BATTERY COOLING BLOWER ASSEMBLY

6. |[CHECK HARNESS AND CONNECTOR (BATTERY COOLING BIWER
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ASSEMBLY - BATTERY SMART UNIT)

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the No. 4 HV battery intake duct.

/171 (d) Disconnect the z19 connector of the batteryingo
|/ blower assembly.

(f) Disconnect the z15 connector of the batteryrsmmait.

(g) Measure the resistance according to the valire(be
table below.

Standard Resistance:
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Switch Specified

Tester Connection Condition Condition

z19-2 (VM) and z15-8 Power switck |10 kQ or
(VM) - Other terminal  |off higher
Text in Front view of wire harness
) connector
| [Tustration
(to Battery Cooling Blower
*1 Assembly)
Rear view of wire harness
%2 connector

(to Battery Smart Unit)

(h) Connect the z15 connector of the battery sonaitt

() Install the hybrid battery junction block assbzlm-.

(j) Connect the z19 connector of the battery capblower assembly.
(k) Install the No. 4 HV battery intake duct.

(I) Connect the cable to the negative (-) batteryninal.

NGPp-REPAIR OR REPLACE HARNESS OR CONNECT!
OKprREPLACE BATTERY SMART UNIT
‘.:. t‘-.- Ay
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Last Modified: 10-5-2010 6.4 C From: 200907
Moded Year: 2010 Moded: HS250H Doc ID: RM00000259T00Y X

Title: HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PB95-123: High
Voltage Fuse (2010 HS250H)

POA95- | ..

DTC 123 High Voltage Fuse

DESCRIPTION
DNTOC DTC Detection Condition Trouble Area
« Service plug
POADS- Voltage between VC7 and VC8 terminals is below the arip

123 standard despite the interlock switch being engdtjedp + HV battery

detection) assembly

WIRING DIAGRAM

B
}_ 18] vcs
¢
1 "
- - + VET
Service Plug Grip I
HV Battery Assembly z32 Battery Smart Unit

INSPECTION PROCEDURE
CAUTION:

- Before inspecting the high-voltage system, taketggirecautions to prevent electrical
shocks, such as wearing insulated gloves and remakie service plug grip. After
removing the service plug grip, put it in your petko prevent other technicians from
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accidentally reconnecting it while you are workmgthe high-voltage system.
- After disconnecting the service plug grip, wait &reast 10 minutes before touching
of the high-voltage connectors or terminals.

HINT:

At least 10 minutes is required to discharge tlggivioltage capacitor inside the inverter
with converter assembly.

PROCEDURE

1. \CHECK DTC OUTPUT (DTC P0OA1F-123 IS ouTPU il

BpGO TO DTC CHART

A
v

2. |CHECK SERVICE PLUG GRIP

(a) Turn the power switch off.
(b) Remove the service plug grip.

(c) Measure the resistance according to the value(ke

table below.
"1 Standard Resistance:
Tester Connection Standard Resistance
Service plug grip Below ©

Text in [llustration

Service Plug Grip
*1

REPLACE HV BATTERY ASSEMBL Y

@ ﬁ;;;i..

NG;REPLACE SERVICE PLUG GRIP
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Last Modified: 10-5-2010 6.4C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM0000025AJ00UX

Titlee HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PBAE-
123,POAAF-123: Hybrid Battery Pack Air TemperatSensor "A" Circuit Low (2010
HS250H)

DTC POlﬁégE- Hybrid Battery Pack Air Temperature Sensor "A" Qitd.ow
DTC POlAééF- Hybrid Battery Pack Air Temperature Sensor "A" QitdHigh
DESCRIPTION

» The inlet air temperature sensor (battery) is m@d on the HV battery. The resistance of the
sensor varies in accordance with changes in tiakendir temperature. The characteristics of the
inlet air temperature sensor are the same as tidke battery temperature send@ | The
battery smart unit uses signals from the inleteamperature sensor to control the air volume of
the battery cooling blower assembly.

DTC No. DTC Detection Condition Trouble Area
« HV battery
POAAE- assembly
123 When the temperature indicated by the inlet aimerature, - Battery smart
sensor is lower than a predetermined limit (opecudt) or unit
POAAF- |is higher than a predetermined limit (short cirguit « Wire harness or
123 connector
HINT:

After confirming that DTC POAAE-123 or POAAF-1230sitput, use the Techstream to check
"Inhaling Air Temp" in the HV ECU data list.

Displayed Temperature Malfunction
-45°C (-49°F) or less Open or +B short circuit
95°C (203°F) or more GND short

WIRING DIAGRAM

Refer to the wiring diagram for DTC PoA9D-1 Il
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INSPECTION PROCEDURE

CAUTION:

- Before inspecting the high-voltage system, taketggirecautions such as wearing
insulated gloves and removing the service plug griprevent electrical shocks. After
removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

- After disconnecting the service plug grip, wait &reast 10 minutes before touching
of the high-voltage connectors or terminals.

HINT:

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

PROCEDURE

1. \CHECK DTC OUTPUT (DTC P0OA1F-123 IS ouTPU il

BppGO TO DTC CHART

A
v

2. |CHECK INSTALLATION OF INLET AIR TEMPERATURE SEROR

CAUTION:

Be sure to wear insulated gloves and protectiveigsg

(a) Disconnect the cable from the negative (-)dwgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block asslgn-.

(d) Check installation of the inlet air temperataessor

(1) Check the connection of the z37 connectohef t

175



/ battery smart unit.
T OK:

The connector is connected securely and thereaare n
contact problems.

Result:
Result Proceed to
NG B
OK Go to next step

(2) Visually check the installation condition oktimlet
air temperature sensor.

OK:

The inlet air temperature sensor is installed endbrrect
location and its claws are engaged securely.

Result:

Proceed

Result
to

The inlet air temperature sensor is installed in
the correct location and its claws are engaged A
securely

Claws are damaged. C

Inlet air temperature sensor is not installed
correctly, but claws are not damaged.

D

(e) Install the hybrid battery junction block asshﬁayn-.
() Connect the cable to the negative (-) batteryninal.

DPINSTALL PARTS CORRECTLY
CpREPLACE HV BATTERY ASSEMBLY
BprCONNECT SECURELY

A
v
3.

CHECK HV BATTERY ASSEMBLY (INLET AIR TEMPERATUR SENSOR AND
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BATTERY TEMPERATURE SENSOR)

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block asslgn-.

= (d) Disconnect the z15 and z37 connectors from the
battery smart unit.

(e) Measure the resistance according to the vglue{ke
table below.

Standard Resistance:

Specified
Condition
0°C (32°F) | 26.7t027.9R

237-1 (TCO) - z37-11/25°C (77°F| 9.9t0 10.1 R

Tester Connection Condition

IGCT (104°F) 57t06.0 K
GND .
Text In Rear view of wire harness
[ [lustration connector

%1 (to Battery Smart Unit)
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() Measure the resistance according to the valuehe table below.

Standard Resistance:

Tester Connection Switch Condition Specified Condition

z37-1 (TCO) - z15-1 (IGCT) Power switch off 10 lor higher
z37-1 (TCO) - z15-5 (GND) Power switch off 1Qor higher
z37-11 (GCO) - z15-1 (IGCT) Power switch off 1Q br higher
z37-11 (GCO) - z15-5 (GND) Power switch off 1Q br higher

(g) Measure the resistance according to the value(ke table below.

Standard Resistance:

Tester Connection Switch Condition Specified Condition

z37-7 (TBO) - z15-1 (IGCT) Power switch off 1Qlor higher
z37-7 (TBO) - z15-5 (GND) Power switch off 1Qlor higher
z37-17 (GBO) - z15-1 (IGCT) Power switch off 10 br higher
z37-17 (GBO) - z15-5 (GND) Power switch off 10 br higher
z37-6 (TB1) - z15-1 (IGCT) Power switch off 1Q@lor higher
z37-6 (TB1) - z15-5 (GND) Power switch off 1Qlor higher
z37-16 (GB1) - z15-1 (IGCT) Power switch off 10 br higher
z37-16 (GB1) - z15-5 (GND) Power switch off 10 br higher
z37-5 (TB2) - z15-1 (IGCT) Power switch off 1Q@lor higher
z37-5 (TB2) - z15-5 (GND) Power switch off 1Qlor higher
z37-15 (GB2) - z15-1 (IGCT) Power switch off 10 br higher
z37-15 (GB2) - z15-5 (GND) Power switch off 10 br higher
z37-4 (TB3) - z15-1 (IGCT) Power switch off 1Qlor higher
z37-4 (TB3) - z15-5 (GND) Power switch off 1Qlor higher
z37-14 (GB3) - z15-1 (IGCT) Power switch off 10 br higher
z37-14 (GB3) - z15-5 (GND) Power switch off 10 br higher

(h) Connect the z15 and z37 connectors to therlgagteart unit.

(i) Install the hybrid battery junction block asdeign BN

()) Connect the cable to the negative (-) batteryninal.
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NG’-CHECK HARNESS AND CONNECTOR (INLET AIR TEMPERATUREENSOR ANLC
BATTERY TEMPERATURE SENSOR)
OK’REPLACE BATTERY SMART UNIT

CHECK HARNESS AND CONNECTOR (INLET AIR TEMPERATUREENSOR

AND BATTERY TEMPERATURE SENSOR il

NGprREPAIR HARNESS OR CONNECTOR

OKPp-REPLACE HV BATTERY ASSEMBLY
‘-:- E‘-.- 0
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Last Modified: 10-5-2010 6.4 C From: 200907
Moded Year: 2010 Moded: HS250H Doc ID: RM00000259V00Y X

Titlee HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PBABF-
123,POAC1-123,POAC2-123: Hybrid Battery Pack Curfensor Circuit (2010 HS250H)

DTC Pol'Aé%F' Hybrid Battery Pack Current Sensor Circuit

DTC P01AZ\§1- Hybrid Battery Pack Current Sensor "A" Circuit Low

DTC P()1AZ\§2- Hybrid Battery Pack Current Sensor "A" Circuit High
DESCRIPTION

» The battery current sensor, which is mountecherpbsitive cable side of the HV battery
assembly, detects the amperage that flows intbithbattery. The battery smart unit inputs a
voltage, which varies between 0 and 5 V in propaorto the amperage, mthe IB terminal fron
the battery current sensor. An output voltage eflihttery current sensor below 2.5 V indicates
that the HV battery is being discharged, and ali%e/ indicates that the HV battery is being
charged. The hybrid vehicle control ECU determitiiescharging and discharging amperage of
the HV battery based on the signals that are itgits IB terminal from the battery smart unit,
and calculates the SOC (state of charge) of théo&tery through the accumulated amperage.

Charging Discharging Battery Current Sensor Output Voltage
Current Current
V)
- r@ @ 45
- VIB
- B 2.5
GIB

@ 0.5

200 0 200

Battery Smart Linit
- . -
H' Battery Current {A)
DTC No. DTC Detection Condition Trouble Area
When the battery current sensor is « Hybrid battery junction block
POABF- ) :
abnormal (1 trip detection) assembly
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123 « Battery smart unit
« Wire harness or connector
POAC1-
123

POAC2-
123

MONITOR DESCRIPTION

If the battery smart unit detects a malfunctiothia battery current sensor, the hybrid vehicle
control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

POABF (INF 123): Hybrid Battery Pack Current Sen%gr
Circuit

POAC1 (INF 123): Hybrid Battery Pack Current Sergor

Related DTCs Circuit Low

POAC2 (INF 123): Hybrid Battery Pack Current Sergor
Circuit High

Required sensors / Battery current sensor

components

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation TMC's intellectual property
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -
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COMPONENT OPERATING RANGE

DTC POABF (INF 123) is not detected
Battery smart unit DTC POACL1 (INF 123) is not detected

DTC POAC2 (INF 123) is not detected

WIRING DIAGRAM

B 3 o =]
VIB ! 10 ViB
GIB 2 20 GIB
Battery Current Sensor z,';? Battary Smart Ll:-.it

{Hybrid Battery Junction Block Assembly)

INSPECTION PROCEDURE
CAUTION:

- Before inspecting the high-voltage system, taketggirecautions to prevent electrical
shocks, such as wearing insulated gloves and remalie service plug grip. After
removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

« After disconnecting the service plug grip, wait &reast 10 minutes before touching
of the high-voltage connectors or terminals.

HINT:
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At least 10 minutes is required to discharge tlggivioltage capacitor inside the inverter
with converter assembly.

PROCEDURE

1. |CHECK DTC OUTPUT (DTC POA1F-123 IS ouTPU il
BpGO TO DTC CHART

A
v
5 CHECK HARNESS AND CONNECTOR (HYBRID BATTERY JUNCTKRDBLOCK
" /ASSEMBLY - BATTERY SMART UNIT)
NOTICE:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

=== 1 (c) Disconnect the battery current sensor conndotor
“t the hybrid battery junction block assembly.

(d) Disconnect only the z37 connector of bHatery smai
unit.
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(e) Measure the resistance according to the value{ke
tables below.

Standard Resistance (Check for Open):

. Switch Specified
Tester Connection Condition Condition
237-9 (IB) - 3 (IB) Ef‘f""’er switth |golow 10
z37-20 (GIB) - 2 |Power switch
(GIB) off Below 1Q
z37-10 (VIB) -1  |Power switch
(VIB) off Below 1Q

Standard Resistance (Check for Short):

Switch Specified
Condition | Condition
z37-9 (IB) or 3 (IB) - BodyPower 10 kQ or
ground and other terminalswitch off  |higher
z37-20 (GIB) or 2 (GIB) -
Body ground and other
terminals
z37-10 (VIB) or 1 (VIB) -
Body ground and other

Tester Connection

Power 10 kQ or
switch off  |higher

Power 10 kQ or
switch off  |higher

terminals
Text in Rear view of wire harness
| ||USU' ation connector
*1 (to Battery Smart Unit)
Front view of wire harness
connector
*2

(to Hybrid Battery Junction
Block Assembly)

() Connect the z37 connector to the battery smunaitt
(g) Connect the battery current sensor connecttiretdnybrid battery junction block assembly.

(h) Connect the cable to the negative (-) batterminal.
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NG}REPAIR OR REPLACE HARNESS OR CONNECT!

OK
v

3. |CHECK BATTERY SMART UNIT (VIB VOLTAGE)

NOTICE:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block asslgn-.
(d) Connect the cable to the negative (-) batteryinal.

(e) Turn the power switch on (IG).

NOTICE:

If the power switch is turned on (IG) with the seevplug grip removed, DTCs will be stored. If
DTCs are output, clear the DTCs using the Techstrea

() Measure the voltage according to the value(she
table below.

Standard Voltage:

"1
. Switch Specified
Qﬁ:?ﬁi”j Tester Connection Condition Condition
e z37-10 (VIB) - z37- Power switch o
1\{}(, 20 (GIB) (G) 4.6105.4V
GIB Text in Component with harness
‘ lllustration connected

%1 (Battery Smart Unit)
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(g) Turn the power switch off.

(h) Disconnect the cable from the negative (-)drgtterminal.

() Install the hybrid battery junction block asstaim-.
()) Connect the cable to the negative (-) batteryninal.

NG’REPLACE BATTERY SMART UNIT

OK
v

4. CHECK BATTERY SMART UNIT

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)dvgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block assleyn-.
(d) Connect the cable to the negative (-) batterminal.

(e) Turn the power switch on (IG).

NOTICE:

If the power switch is turned on (IG) with the seevplug grip removed, DTCs will be stored. If
DTCs are output, clear the DTCs using the Techstrea

() Measure the voltage according to the valuae(she
table below.

Standard Voltage:
Tester Connection Switch Specified
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” @D Condition Condition
e z37-9 (IB) - z37-20 Power switch ol
= - 2.46t0 2.54V
e (GIB) (IG)
\r\/’ \%\v\{\ Textin Component with harness
GiB Illustration connected
“ *1 (Battery Smart Unit)

(9) Turn the power switch off.

(h) Disconnect the cable from the negative (-)dygtterminal.

() Install the hybrid battery junction block assbzlm-.
()) Connect the cable to the negative (-) batteryninal.

NG’REPLACE HYBRID BATTERY JUNCTION BLOCK ASSEMBLY
OK}REPLACE BATTERY SMART UNIT

LT
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Mode: HS250H  Doc ID: RM00000259W00Y X

Titlee HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PBC0-123:
Hybrid Battery Pack Current Sensor Circuit Rangerformance (2010 HS250H)

DTC P(?LAZ\%ZO- Hybrid Battery Pack Current Sensor Circuit Rangerformance
DESCRIPTION

Refer to the Description for DTC POABF-1; 1N

DTC No. DTC Detection Condition Trouble Area
« Hybrid battery junction block

POACO- When the battery current sensor is abnormal  assembly
123 (1 or 2 trip detection) + Battery smart unit

MONITOR DESCRIPTION

If the battery smart unit detects a malfunctiothie battery current sensor, the hybrid vehicle
control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

POACO (INF 123): Hybrid Battery Pack Current SerigdrCircuit

Related DTCs Range/Performance

Required sensors / Battery current sensor

components

Frequency of operation | Continuous

Duration TMC's intellectual property
MIL operation TMC's intellectual property

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prape -
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TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Battery smart unit POACO (INF 123) is not detected

INSPECTION PROCEDURE

CAUTION:

- Before inspecting the high-voltage system, taketggirecautions to prevent electrical
shocks, such as wearing insulated gloves and remalie service plug grip. After
removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

- After disconnecting the service plug grip, wait &reast 10 minutes before touching
of the high-voltage connectors or terminals.

HINT:

At least 10 minutes is required to discharge tlgd4violtage capacitor inside the inverter
with converter assembly.

PROCEDURE

1. |CHECK DTC OUTPUT (DTC POA1F-123 IS ouTPU il

BpGO TO DTC CHART

A
v

2. 'REPLACE HYBRID BATTERY JUNCTION BLOCK ASSEMBLY

(a) Replace the hybrid battery junction block aslslgr-.
NEXT

v
3. |CLEAR DTC (HV)
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(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).

(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.
(d) Clear the DTCs and freeze frame data.

(e) Perform a road test to charge and dischargelthkattery assembly.
HINT:

2 trip detection logic is used. After the first doi@st, turn the power switch off and perform a
road test again.

(f) Disconnect the Techstream from the DLC3.

NEXT
v

4. |RECONFIRM DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.
(b) Turn the power switch on (IG).
(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Read output DTCs.

Result
Result Proceed to
DTCs POACO0-123 is not output. A
DTCs POACO0-123 is output. B

(e) Disconnect the Techstream from the DLC3.

B’REPLACE BATTERY SMART UNIT
AERECOVERY TO NORMAL
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Last Modified: 10-5-2010 6.4C From: 200907
Moded Year: 2010 Modd: HS250H Doc ID: RM00000259700ZX

Title HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PB3D-
123,P0B42-123,P0B47-123,P0B4C-123,P0B51-123,POR3GPDB5B-123,P0B60-
123,P0B65-123,POB6A-123,POB6F-123,P0B74-123,POBZAPIOB7E-123,P0B83-
123,P0B88-123,P0B8D-123,P0B92-123,P308A-123: HyBHttery Voltage Sensor "A"
Circuit Low (2010 HS250H)

DTC POlBZ%D- Hybrid Battery Voltage Sensor "A" Circuit Low
DTC P?ngz' Hybrid Battery Voltage Sensor "B" Circuit Low
DTC P?ng7' Hybrid Battery Voltage Sensor "C" Circuit Low
DTC POlEégC- Hybrid Battery Voltage Sensor "D" Circuit Low
DTC Piggl' Hybrid Battery Voltage Sensor "E" Circuit Low
DTC P?ng& Hybrid Battery Voltage Sensor "F" Circuit Low
DTC Poll‘ng' Hybrid Battery Voltage Sensor "G" Circuit Low
DTC Piggo' Hybrid Battery Voltage Sensor "H" Circuit Low
DTC PiggS' Hybrid Battery Voltage Sensor "I" Circuit Low

DTC P(ﬁgp" Hybrid Battery Voltage Sensor "J" Circuit Low
DTC P?ng':' Hybrid Battery Voltage Sensor "K" Circuit Low
DTC P?ngd" Hybrid Battery Voltage Sensor "L" Circuit Low
DTC P(ilg;g- Hybrid Battery Voltage Sensor "M" Circuit Low
DTC P(EZE' Hybrid Battery Voltage Sensor "N" Circuit Low
DTC P?ngg' Hybrid Battery Voltage Sensor "O" Circuit Low
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DTC

DTC

DTC

DTC

POB88-
123

POB8D-
123

POB92-
123

P308A-
123

Hybrid Battery Voltage Sensor "P" Circuit Low

Hybrid Battery Voltage Sensor "Q" Circuit Low

Hybrid Battery Voltage Sensor "R" Circuit Low

Hybrid Battery Voltage Sensor All Circuits Low

DESCRIPTION

» Refer to the description for DTC PoAg0-1 Il

DTC No.

POB3D-
123

POB42-
123

POB47-
123

POB4C-
123

POB51-
123

POB56-
123

POB5B-
123

POBG6O-
123

POB65-
123

POBG6A-

DTC Detection Condition

Each battery block voltage becomes less than 2.5 V
(open) (1 trip detection)
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Trouble Area

Battery smart unit
HV battery
assembly



123

POB6F-
123

POB74-
123

POB79-
123

POB7E-
123

POB83-
123

POB88-
123

POB8D-
123

POB92-
123

P308A-
123

HINT:

« Values smaller than 2.0 V may not be shown in th&allist because a fail-safe value is
substituted.
« Hybrid battery voltage sensor in the DTC titlesersfto the battery smart unit.

MONITOR DESCRIPTION

If the battery smart unit detects a voltage droa battery module, the hybrid vehicle control
ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs POB3D (INF 123): Hybrid Battery Voka8ense "A" Circuit
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Low

POB42 (INF 123):
Low

POB47 (INF 123):
Low

POB4C (INF 123):
Low

POB51 (INF 123):
Low

POB56 (INF 123):
Low

POB5B (INF 123):
Low

POB60 (INF 123):
Low

POB65 (INF 123):
Low

POBG6A (INF 123):
Low

POB6F (INF 123):
Low

POB74 (INF 123):
Low

POB79 (INF 123):
Low

POB7E (INF 123):
Low

POB83 (INF 123):
Low

POBS88 (INF 123):
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Hybrid Battery Voltage Sense "BfaQit

Hybrid Battery Voltage Sense "GfcQit

Hybrid Battery Voltage Sense "D @it

Hybrid Battery Voltage Sense "EfcGit

Hybrid Battery Voltage Sense "RtcGit

Hybrid Battery Voltage Sense "GfaQit

Hybrid Battery Voltage Sense "HroQit

Hybrid Battery Voltage Sense "ItdDit

Hybrid Battery Voltage Sense "JfdQit

Hybrid Battery Voltage Sense "Krdit

Hybrid Battery Voltage Sense "Lirddit

Hybrid Battery Voltage Sense "MtdDit

Hybrid Battery Voltage Sense "Nrd@it

Hybrid Battery Voltage Sense "OtcGit

Hybrid Battery Voltage Sense "Rftait



Low

POB8D (INF 123): Hybrid Battery Voltage Sense "Qroit
Low

POB92 (INF 123): Hybrid Battery Voltage Sense "RtcGit
Low

P308A (INF 123): Hybrid Battery Voltage Sense Alictits
Low

Required sensors / Battery smart unit

components

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation TMC's intellectual property
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

DTC POB3D (INF 123) / POB42 (INF 123) / POB47 (INE3) / POB4C (INF 123) /
Battery |POB51 (INF 123) POB56 (INF 123) / POB5B (INF 123) / POB60 (INF 12B0B6E
smart  |(INF 123) / POB6A (INF 123) / POB6F (INF 123) / PRB(INF 123) / POB79 (INF
unit 123) / POB7E (INF 123) / POB83 (INF 123) / POB88KI123) / POB8D (INF 123) /
POB92 (INF 123) / P308A (INF 123) is not detected

INSPECTION PROCEDURE

CAUTION:

Before inspecting the high-voltage system, taketggirecautions to prevent electrical
shocks, such as wearing insulated gloves and remalie service plug grip. After
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removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

« After disconnecting the service plug grip, wait &reast 10 minutes before touchangy
of the high-voltage connectors or terminals.

HINT:

At least 10 minutes is required to discharge tlgd4violtage capacitor inside the inverter
with converter assembly.

PROCEDURE

1. |CHECK DTC OUTPUT (DTC POA1F-123 IS ouTPU il

BpGO TO DTC CHART

A
v

2. | CHECK CONNECTOR CONNECTION CONDITION

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block assleyn-.

' | (d) Check the connection of the z32 connector ef th
battery smart unit.

- OK:

The connector is connected securely and thereaare n
contact problems.
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(e) Install the hybrid battery junction block asskrkyn-.
() Connect the cable to the negative (-) batteryninal.

NG}CONNECT SECURELY

OK
v

3. 'REPLACE BATTERY SMART UNIT

(a) Replace the battery smart u R

NEXT
v

4. |CLEAR DTC (HV)

(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).

(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Clear the DTCs and freeze frame data.
(e) Perform a road test to charge and dischargelthkattery assembly.

(f) Disconnect the Techstream from the DLC3.

NEXT
v

5. |RECONFIRM DTC OUTPUT (HV)

(a) Connect the Techstream to the DLC3.

(b) Turn the power switch on (IG).

(c) Enter the following menus: Powertrain / Hyb@dntrol / Trouble Codes.

(d) Read output DTCs.

Result
Result
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Proceed to



Hybrid battery voltage sensor DTCs for this diagimgsrocedure are not output
Hybrid battery voltage sensor DTCs for this diagimggrocedure are output

(e) Disconnect the Techstream from the DLC3.

BPp-REPLACE HV BATTERY ASSEMBLY
APRETURN TO NORMAL OPERATION

B2
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Last Modified: 10-5-2010 6.4C From: 200907
Moded Year: 2010 Modd: HS250H Doc ID: RM00000259X00VX

Titlee HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: PG11-123-P3019-
123,P3020-123-P3027-123: Battery Block 1 BecomeakN2010 HS250H)

DTC Pigél' Battery Block 1 Becomes Weak
DTC Pigéz' Battery Block 2 Becomes Weak
DTC PigéB- Battery Block 3 Becomes Weak
DTC Pig?' Battery Block 4 Becomes Weak
DTC Pigé& Battery Block 5 Becomes Weak
DTC Pigé& Battery Block 6 Becomes Weak
DTC Pigg' Battery Block 7 Becomes Weak
DTC Pigé& Battery Block 8 Becomes Weak
DTC Pigég' Battery Block 9 Becomes Weak
DTC Piggo' Battery Block 10 Becomes Weak
DTC Piggl' Battery Block 11 Becomes Weak
DTC Piggz' Battery Block 12 Becomes Weak
DTC Piggs' Battery Block 13 Becomes Weak
DTC Pig?' Battery Block 14 Becomes Weak
DTC Pig?' Battery Block 15 Becomes Weak
prc | P3026- Battery Block 16 Becomes Weak

123

199



DTC Pi%?' Battery Block 17 Becomes Weak

DESCRIPTION

» Refer to the Description for DTC PoA9C-1 Il

DTC
No.

P3011-
123

DTC Detection Condition

P3012-
123

P3013-
123

P3014-
123

P3015-
123

P3016-
123
Presence of a malfunctioning block is determinesketaon
P3017- leach battery block voltage (1 trip detection).
123

P3018-
123

P3019-
123

P3020-
123

P3021-
123

P3022-
123

200

Trouble Area

HV battery
assembly
Battery smart
unit



P3023-
123

P3024-
123

P3025-
123

P3026-
123

P3027-
123

HINT:

P3011-123 and P3027-123 will not be set unlessehecle is driven for approximately 10
minutes after clearing the DTCs.

MONITOR DESCRIPTION

If there is an abnormal internal resistance orag#tin the battery blocks, the battery smart unit
determines that a malfunction has occurred. Whemtalfunction detection condition is
satisfied, the hybrid vehicle control ECU will ithinate the MIL and set a DTC.

MONITOR STRATEGY

P3011 to P3027 (INF 123): Battery Block 1 becomeakyw Battery

Related DTCs Block 17 becomes weak

Required sensors /

components HV battery

Frequency of operation, Continuous

Duration TMC's intellectual property
MIL operation TMC's intellectual property

Sequence of operation | None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prdape -
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TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property

COMPONENT OPERATING RANGE

Battery smart unit DTC P3011 (INF 123) to P3027KIN23) is not detected

INSPECTION PROCEDURE
PROCEDURE

1. \CHECK DTC OUTPUT (DTC P0OA1F-123 IS ouTPU el

BpGO TO DTC CHART

A
v

2. |CHECK BATTERY SMART UNIT Il
BéREPLACE HV BATTERY ASSEMBLY

APpREPLACE BATTERY SMART UNIT

E";._"i-d
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Last Modified: 10-5-2010 6.4 C From: 200907
Model Year: 2010 Model: HS250H Doc ID: RM0000025QE011X

Title HYBRID / BATTERY CONTROL: HYBRID BATTERY SYSTEM: UQ9A-123: Lost
Communication with Hybrid Battery Pack Sensor Me@d{#010 HS250H)

DTC U%ZZZA' Lost Communication with Hybrid Battery Pack Senstadule
DESCRIPTION

The battery smart unit detects the HV battery comal$ (voltage, current, and temperature) and
the battery cooling fan voltage, and sends thectidesignals to the hybrid vehicle control ECU
via the serial communication system.

DTC No. DTC Detection Condition Trouble Area
+  Wire harness or
connector
+ Hybrid vehicle
UO29A- Problem _in serial co_mmur_lication between the _battery control ECU _
123 smart }Jnlt and hybrid vehicle control ECU (1 trip - Battery smart unit
detection) + IGCT fuse
+ IGCT NO. 2 fuse
« IGCT relay

MONITOR DESCRIPTION

If a malfunction in communication line between thatery smart unit and hybrid vehicle control
ECU is detected, the hybrid vehicle control ECUnilinates the MIL and sets a DTC.

MONITOR STRATEGY

UO029A (INF 123): Battery smart unit Communication
Malfunction

Main: Battery smart unit

Related DTCs

Required sensors /

components Sub: Communication line
Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation 1 driving cycle
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Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCsearot presenTMC's intellectual property
Other conditions belong to TMC's intellectual prape -

TYPICAL MALFUNCTION THRESHOLDS

TMC's intellectual property -

COMPONENT OPERATING RANGE

Battery smart unit DTC U029A (INF 123) is not deest

WIRING DIAGRAM

Refer to the wiring diagram for DTC POA1F-1 Il

INSPECTION PROCEDURE

CAUTION:

If the battery cover is removed, install it beftwening the power switch on (IG) or
(READY). If the power switch is turned on (IG) dREADY) with the battery cover
removed, U0O29A-123 may be set.

Before inspecting the high-voltage system, taketggirecautions to prevent electrical
shocks, such as wearing insulated gloves and remalie service plug grip. After
removing the service plug grip, put it in your petko prevent other technicians from
accidentally reconnecting it while you are workmgthe high-voltage system.

After disconnecting the service plug grip, wait &reast 10 minutes before touching
of the high-voltage connectors or terminals.

HINT:

At least 10 minutes is required to discharge tlgd4violtage capacitor inside the inverter
with converter assembly.

PROCEDURE
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1. \CHECK HARNESS AND CONNECTOR (IGCT VOLTAGENEH
NGCHECK FUSE (IGCT, IGCT NO. 2)

OK
v
5 CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROECU -
" BATTERY SMART UNIT)
CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Disconnect the A58 connector from the hybritligke control ECU.

(d) Remove the hybrid battery junction block asskyn-.

= (e) Disconnect only the z15 connector of the bytsemrt
unit.

(f) Measure the resistance according to the vajue(he
table below.

Standard Resistance:

Switch Specified
Condition Condition

A58-104 (BTH+) - z15-2 Power switcl
(BTH+) off

Tester Connection

Below 1Q
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A58-103 (BTH-) - z15-3 Power switcl

(BTH-) off Below 1Q
7= ||[F | A58-104 (BTH+) - Body Power switcl 10 kQ or
3_: i ground and other terminals  off more
' | A58-103 (BTH-) - Body [Power switcl| 10 kQ or
ground and other terminals  off more
Text in Front view of wire harness
) connector
I llustration
(to Hybrid Vehicle Control
*1 ECU)
Rear view of wire harness
*0 connector

(to Battery Smart Unit)

(g) Connect the cable to the negative (-) batteryinal.

(h) Turn the power switch on (IG).

(i) Measure the voltage according to the value(ghe table below.
NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

Standard Voltage:

Tester Connection Switch Condition Specified Condition
A58-104 (BTH+) - Body ground Power switch on (IG) elBw 1V
A58-103 (BTH-) - Body ground Power switch on (I1G) elBw 1V

NOTICE:
« If the power switch is turned on (IG) with the seevplug grip removed, DTCs will be
stored. If DTCs are output, clear the DTCs usirggTachstream
+ If the power switch is turned on (IG) with the cector removed from the sensor, DTCs
will be stored. If DTC are stored, clear the DTGgg the Techstream.

()) Connect the z15 connector of the battery smaitt
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(k) Install the hybrid battery junction block asémyn-.
(I) Connect the A58 connector to the hybrid vehaatrol ECU.

NG’REPAIR ORREPLACE HARNESS OR CONNECTC

OK
v

3. CHECK WAVEFORM

CAUTION:

Be sure to wear insulated gloves.

(a) Disconnect the cable from the negative (-)drgtterminal.
(b) Check that the service plug grip is not install

NOTICE:

After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

(c) Remove the hybrid battery junction block assleyn-.

(d) Connect the cable to the negative (-) batterminal.

(e) Connect an oscilloscope between the batterytama
terminals specified in the table below, and meathwe

— : \ waveform.
Y 11 GND

[tem Content

CH1: z15-2 (BTH+) - z15-5 (GND)
Tester Connection
CH2: z15-3 (BTH-) - z15-5 (GND)

el T LA VI T Equipment Setting 2 V/DIV., 500us./DIV.

"""""""""""" e 4mGND Condition Power switch on (IG)

= GND
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NOTICE:

- After removing the service plug grip, do not tuine power switch on (READY), unless
instructed by the repair manual because this mageca malfunction.

« If the power switch is turned on (IG) with the seevplug grip removed, DTCs will be
stored. If DTCs are output, clear the DTCs usirggachstream

Text in lllustration

Component with harness connected
*1
(Battery Smart Unit)

(f) Turn the power switch off.

(g) Disconnect the cable from the negative (-)dygtterminal.

(h) Install the hybrid battery junction block asi&yn-.
(i) Connect the cable to the negative (-) batteryninal.

NGPREPLACE BATTERY SMART UNIT

OKPREPLACE HYBRID VEHICLE CONTROL ECU
4. |CHECK FUSE (IGCT, IGCT NO. 2/l

NGPREPLACE FUSE (IGCT, IGCT NO. 2)

OK
v

5. |CHECK RELAY (IGCT) Il

NGPREPLACE RELAY (IGCT)

OK
v

6 CHECK HARNESS AND CONNECTOR (IGCT RELAY - BATTERYNRART UNIT)
|
NGPp-REPAIR OR REPLACE HARNESS OR CONNECT!

OKpCHECK AND REPAIR POWER SOURCE CIRCUIT
& ﬂ;,._" OYOTA
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