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The Lexus RX400h (chassis code MHU38) represents a pivotal moment in automotive engineering, marking the 

world’s first mass-produced luxury hybrid vehicle. Launched as a 2006 model (and continuing through the 2009 

model year), it integrated the Toyota Hybrid System II (THS-II)with a performance-oriented 3.3L V6 engine. For

technicians, engineers, and dedicated DIY enthusiasts, mastering this vehicle requires more than a basic

understanding of internal combustion engines; it demands a deep dive into high-voltage electrical architectures,

complex bus communications, and sophisticated power management systems.

The Technical Evolution of the RX400h Hybrid Powertrain

At the heart of the Lexus RX400h is the 3MZ-FE 3.3-liter V6 engine, specifically optimized for hybrid operation. 

Unlike the standard RX330, the RX400h utilizes a sophisticated Electronic Continuously Variable Transmission 

(eCVT)known as the P311 transaxle. This system does not use traditional gears or belts; instead, it employs a

planetary gear set to split power between the internal combustion engine (ICE) and two electric motors (MG1 and

MG2).

Core Components of the THS-II System

•  MG1 (Motor-Generator 1): Acts primarily as a starter for the ICE and as a generator to charge the High-

Voltage (HV) battery. It also controls the output speed of the planetary gear set.

•  MG2 (Motor-Generator 2): The primary drive motor for the front wheels. It provides significant torque from 

zero RPM and handles regenerative braking duties.

•  MGR (Motor-Generator Rear): In the AWD-i models, this independent electric motor drives the rear wheels, 

eliminating the need for a physical driveshaft and center differential.

•  Inverter/Converter Assembly: The "brain" of the electrical system, which converts DC power from the HV 

battery to 3-phase AC power for the motors, and steps down 288V DC to 14V DC for the auxiliary 12V system via 

the DC-DC converter.

Understanding these components is crucial because the 2007 Lexus RX400h electrical wiring diagramis heavily

focused on the communication between the Hybrid Vehicle (HV) ECU and these high-voltage modules. Failure in

any of these components often manifests as a "Master Warning" light or a "Check Hybrid System" message on the

Multi-Information Display (MID).

Deep Dive into the 2007 Lexus RX400h Electrical Wiring Diagram

Accessing the Lexus RX400h Service and Repair Manualsis essential for diagnosing intermittent electrical

faults. The 2007 model year, in particular, features a specific wiring architecture that differs slightly from earlier

2006 units in terms of harness routing and connector pinouts.

Interpreting the Wiring Schematics

Technicians must utilize the Global Service Information Center (GSIC)standards when reading these diagrams.



The wiring diagrams are categorized into functional blocks: Power Source, Ground Points, System Circuits, and

Overall Wiring. Key elements to look for include:

•  CAN Bus (Controller Area Network): The RX400h relies on a high-speed CAN network for communication 

between the Engine ECU, Hybrid ECU, Skid Control ECU, and the Battery Smart Unit.

•  Shielded Cables: High-voltage lines are always encased in orange conduits to signify danger. However, low-

voltage signal wires for sensors like the Resolvers (which track motor position) are often shielded to prevent 

electromagnetic interference (EMI) from the high-voltage inverter.

•  Grounding Points: Hybrid vehicles are notoriously sensitive to ground resistance. The RX400h manual 

identifies dozens of ground points (e.g., EA, EB, EC) that must be verified for continuity if "U-

series" (communication) DTC codes appear.

Below is a comparison of the technical specifications of the RX400h versus its non-hybrid counterpart, the RX330,

to highlight the added electrical complexity.



Feature Lexus RX330 (Standard) Lexus RX400h (Hybrid)

Engine Displacement 3.3L V6 (3MZ-FE) 3.3L V6 (3MZ-FE - Hybrid Optimized)

Transmission Type 5-Speed Automatic P311 eCVT (Planetary Gear)

Power Steering Hydraulic Pump Electronic Power Steering (EPS)

Braking System Vacuum-Assist Hydraulic Electronically Controlled Braking 
(ECB)

Service Manual Complexity Moderate High (Requires HV Certification)

Total System Horsepower 223 hp 268 hp (Net)

Addressing the "No Power Steering" Issue in RX400h

A frequent search term in technical databases is "400h no power steering." Unlike the RX330, which uses a belt-

driven hydraulic pump, the RX400h uses a purely Electronic Power Steering (EPS)system. This is a critical

design choice because the steering must remain functional even when the engine is in "EV mode" (Engine off).

EPS Troubleshooting Workflow

1.  Check the 12V Auxiliary Battery: The EPS system is highly sensitive to voltage drops. If the 12V battery 

(located in the engine bay) is weak, the EPS ECU may disable assist to protect the system.

2.  Inspect the 80A EPS Fuse: This high-amperage fuse is a common failure point. If the fuse is blown, it usually 

indicates a short in the rack or an overworked motor.

3.  DTC Analysis: Use a Techstream-compatible scanner to look for code C1511 (Torque Sensor Malfunction) or 

C1521 (Motor Malfunction).

4.  Wiring Integrity: According to the Lexus RX400 2004-2009 Workshop Manual, the EPS ECU communicates 

via the CAN bus. Ensure the harness connector at the steering rack is free of corrosion, which is common in 

vehicles from the "salt belt."

The Critical Role of the 12V Auxiliary Battery

One of the most common reasons a "Lexus RX400h won't start" is not a failure of the massive high-voltage battery, 

but rather the small 12V auxiliary battery. This battery does not crank the engine; instead, it provides the initial 

power to the Hybrid Vehicle ECU and the SMRs (System Main Relays).

Why the "No Start" Condition Occurs

When you turn the key to the "START" position, the 12V battery must close the high-voltage relays to connect the

HV battery to the inverter. If the 12V battery voltage is below approximately 10.5V, the relays will not click, and the

vehicle will not enter "READY" mode. This often leads owners to mistakenly believe the expensive hybrid battery

has failed. Replacing the 12V battery or using a jump-pack on the designated terminals in the fuse box usually

resolves this immediately.

Resetting Maintenance Indicators (MAINT REQD)

As part of the regular service routine documented in the 2006 rx400h service manual, resetting the maintenance



required light is a simple but necessary task after an oil change (every 5,000 miles). While modern vehicles use

screen-based menus, the first-generation RX400h utilizes a manual sequence:

1.  Turn the ignition switch to the "IG-ON" position (not Ready mode).

2.  Ensure the Odometer/Trip meter is displaying "ODO" (not Trip A or B).

3.  Turn the ignition off.

4.  Press and hold the Odometer reset button.

5.  While holding the button, turn the ignition back to "IG-ON."

6.  Watch the multi-information display; the maintenance dashes will countdown and disappear.

7.  Release the button when the display shows "000000" or the light goes out.

Advanced Diagnostic Procedures using GSIC and Techstream

For serious repair work, the Global Service Information Center (GSIC) provides the diagnostic logic needed to 

interpret "P-codes" (Powertrain) and "U-codes" (Network). In the RX400h, the Hybrid Control Systemmonitors

the state of charge (SOC), cell block voltages, and temperature sensors across the NiMH battery pack.

Battery Block Analysis

The HV battery consists of 30 modules, each containing 8 cells (total 240 cells). The Battery ECU monitors these in 

pairs (15 blocks). A common failure mode involves a significant voltage delta (difference) between blocks. If the 

delta exceeds 1.2V, the ECU will trigger P0A80 (Replace Hybrid Battery Pack). Professional technical writers and 

technicians suggest using Lexus RX400H Repair and Service Manualsto identify the specific block pinouts at the

ECU connector to verify if the issue is a failed module or a corroded bus bar.

The Airbag (SRS) and Safety Systems

The Lexus rx400h - Hybrid - 2007 Download Free PDFdocument often highlights the complexity of the SRS

(Supplemental Restraint System). Because the vehicle contains high-voltage components, the SRS ECU is

programmed to automatically disconnect the System Main Relays in the event of a significant collision. This "HV

Cut" is a safety feature to prevent the chassis from becoming electrified. Technicians must know how to reset this

state using specialized diagnostic tools once repairs are complete.

Maintenance and Performance Matrices

To ensure the longevity of the RX400h, specific service intervals must be strictly followed. The 3.3L 3MZ-FE engine 

uses a timing belt, unlike later 3.5L 2GR-FXE engines which use a chain. This is a critical maintenance item that

is often overlooked.

Recommended Service Schedule



Component Action Interval (Miles) Technical Rationale

Timing Belt Replace 90,000 Prevent catastrophic valve-
to-piston contact.

Inverter Coolant Replace 100,000 Independent cooling circuit 
for high-voltage electronics.

HV Battery Filter Clean/Inspect 15,000 Prevents overheating of 
NiMH cells under the rear 
seat.

Spark Plugs Replace (Iridium) 120,000 Maintains combustion 
efficiency for fuel economy.

Transmission Fluid Inspect/Drain 60,000 Though labeled "lifetime," 
the P311 fluid can degrade.

The Evolution of Service Documentation

Many owners complain that traditional manuals like Haynes or Chilton do not adequately cover the RX400h. This is 

due to the proprietary nature of the Toyota/Lexus Hybrid Synergy Drive. The only authoritative source is the 

Lexus RX400h Wiring Diagram Manual Original from Toyota’s Technical Information System (TIS). These 

manuals provide EWD (Electrical Wiring Diagram)viewers that allow users to click on a wire to see its entire path

across multiple pages, which is essential for solving complex parasitic draws or communication errors.

Identifying Your Specific Model Year

While the 2006-2009 RX400h models look identical, there are subtle differences in the 2007 Lexus RX400h 

electrical wiring diagram. For instance, the 2007 model updated the logic for the HID (High-Intensity Discharge) 

headlamps and the AFS (Adaptive Front-lighting System). If you are referencing a 2006 manual for a 2007 car, 

you might find that wire colors for the headlight leveling sensors do not match. Always verify the VIN-specific 

documentation in the GSIC.

Summary of Engineering Implications

The Lexus RX400h remains a testament to Toyota's engineering prowess, but its longevity is tied directly to the 

availability of high-quality technical data. Whether it is diagnosing a "no power steering" condition through the 80A 

EPS fuse, or performing a deep-cycle test on the NiMH battery blocks, the use of factory service manuals and 

wiring diagrams is non-negotiable. 

As these vehicles age, the intersection of mechanical wear (like the timing belt) and electrical degradation (like 

capacitor aging in the inverter) creates unique challenges. However, for those equipped with the Lexus RX400H 

Service and Repair Manuals, these vehicles can easily exceed 250,000 miles, proving that the first luxury hybrid

was built to last. The integration of the 3MZ-FE engine with the P311 transaxle created a blueprint that modern

hybrids still follow today, making the study of its electrical architecture a valuable endeavor for any automotive

professional.
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