AUTOMOTIVE TECHNOLOGY

The Comprehensive Guide to Audi Navigation System Plus
(RNS-E): Engineering, Operation, and Modern Integration

Published: February 12, 2025 | Index ID: #47

The Audi Navigation System plus (RNS-E) represents a pivotal era in automotive infotainment history. Introduced
in the early 2000s, specifically appearing in the Audi A4 (B6/B7), A3, and TT models, it bridged the gap between
basic radio units and the fully integrated Multi Media Interface (MMI) systems found in modern luxury vehicles.
Despite the advent of smartphone-based navigation, the RNS-E remains a cornerstone for Audi enthusiasts and
technical restorers due to its robust engineering, tactile interface, and the burgeoning community dedicated to
retrofitting modern features like Android Auto and Bluetooth A2DP into its legacy hardware.

Technical Architecture of the RNS-E System

To understand the RNS-E, one must first dissect its hardware and software synergy. Unlike contemporary systems
that rely on internal solid-state drives (SSD), the RNS-E is a DVD-based system. The map data is read in real-time
from a dual-layer DVD housed behind the motorized 6.5-inch TFT display. This engineering choice was high-tech
for 2004 but presented unique challenges regarding data access speeds and thermal management.

Hardware Generations and Evolution

There are two primary generations of the RNS-E hardware, often referred by their part number suffixes. The

original "192" units (e.g., 8P0 035 192) featured a lower-resolution CCFL-backlit screen (400x240 pixels) and a
slower processor. The second generation, known as the "193" units or RNS-E PU (Public Upgrade), debuted
around 2010. These units boasted a high-resolution LED-backlit screen (800x480 pixels), a faster processor
capable of handling larger SDHC cards up to 32GB, and improved glossy black trim.



Feature Original RNS-E (192 Series) RNS-E PU (193 Series)

Display Type 6.5" LCD (400x240) 6.5" LED (800x480)

Processor Speed Standard 400 MHz approx. Enhanced (Faster Ul response)
SD Card Support Max 2GB (Non-SDHC) Up to 32GB (SDHC)

Control Knobs Rubberized Matte Black Chrome-ringed Glossy Black
Media Limit 400 files per card 2000+ files per card

Core Components and Control Logic

The RNS-E interface logic is built around the MMI Operating Logic. This includes a central rotary controller
surrounded by four "soft keys" that correspond to the corners of the screen. This design minimizes driver distraction
by allowing the user to navigate complex menus through tactile feedback rather than touchscreens. The system
utilizes a dedicated CAN-bus (Controller Area Network)interface to communicate with the vehicle's instrument
cluster (DIS - Driver Information System), steering wheel controls, and the Bose/Standard sound systems.

The Engineering of Navigation and Signal Processing

The RNS-E does not rely solely on GPS signals to determine vehicle position. In urban environments with
significant "signal canyons" or in tunnels, GPS accuracy can drop significantly. To counter this, Audi engineers
integrated Dead Reckoningtechnology. The unit receives signals from the vehicle's wheel speed sensors and a
built-in gyroscopic sensor. By calculating the distance traveled and the angle of turns, the RNS-E can maintain an
accurate position on the map even when the GPS satellite fix is lost.

The GPS Antenna and RF Path

The system typically uses a Fakra-style GPS connector (Blue). Signals are processed through a dedicated RF
stage that filters out interference from other electronic components within the dashboard. Maintaining a clear line of
sight for the antenna (usually located on the roof in a "shark fin" or inside the dashboard on top of the air vents) is
critical for a fast Time to First Fix (TTFF).

Technical Analysis: Wiring and Pinout Configurations

For technicians and DIY installers, understanding the Quadlock connectoris essential. The RNS-E uses a
standard Volkswagen Group Quadlock, but the pin assignments for Audi are specific to the vehicle’s audio
configuration (Standard, Bose, or Symphony retrofit).

Pinout Breakdown (Main Connector)

e Block A (Power): Pin 12 (GND), Pin 15 (Terminal 30 - 12V Constant).

¢ Block B (Speakers): Controls the front speakers directly if a non-Bose amp is used.

e Block C (Ext. Interface): Contains the pins for the CD Changer, AUX-IN, and the K-Line/CAN diagnostic wires.

* Block D (Navigation/Misc): Pin 13 (CAN-High), Pin 14 (CAN-Low). These are vital for the unit to turn on/off
with the ignition and to display navigation data on the dashboard.

Note: When retrofitting an RNS-E into an older vehicle with ISO connectors (like an Audi A4 B5), a Plug-and-Play
(PnP) adapter is required. However, the installer must ensure the CAN-Bus gateway is correctly coded via VCDS



(VAG-COM Diagnostic System), or the unit will not dim with the lights or power down correctly, leading to battery
drain.

Software Framework and Firmware Updates

The software architecture of the RNS-E is modular. Firmware is stored on internal flash memory, but the update
process is unique: the system checks the DVD in the drive upon startup. If the DVD contains a higher software
version (e.g., SW 0260) than what is currently installed, the system enters an automatic update mode.

Firmware Modification and Custom Coding

The enthusiast community has developed custom firmware for the RNS-E to unlock features that were never
officially supported. Notable modifications include:

1. VIM (Video in Motion): By changing specific hex values in the firmware via the VCDS adaptation channels,
the system can be "fooled" into thinking the vehicle is stationary, allowing the TV-Tuner or DVD player to function
while driving.

2. SD Card Map Loading: While official maps require the DVD, custom firmware projects are currently exploring
ways to load map data from SD cards to improve loading speeds and reduce wear on the DVD laser.

3. Custom Splash Screens: Changing the "Audi Multi Media Interface" startup logo to specialized RS or S-line
branding.

Step-by-Step Procedure: Performing a Firmware and Map Update

Maintaining the RNS-E requires periodic updates to the map database and the underlying firmware to ensure
compatibility with newer Bluetooth modules and to fix software bugs.

Pre-Update Checklist

¢ Ensure the vehicle is connected to a battery charger or the engine is running to prevent power loss during the
15-minute update cycle.

« Verify the DVD laser is clean; use a specialized cleaning disc if the unit has trouble reading the "Navigation
DvD."

¢ Use high-quality Verbatim Dual Layer DVDs for burned map backups, as the RNS-E laser is notoriously picky
about media quality.

Execution Steps

1. Turn on the ignition and power up the RNS-E.

Press the OPEN button to tilt the screen and eject the old navigation disc.

Insert the new DVD containing the latest firmware/maps.

The screen will display a progress bar: "Software Update - Do not interrupt.”

Once complete, the unit will reboot. Navigate to CAR -> VERSION to verify the new SW index.
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Modern Integration: Bringing Android Auto and CarPlay to RNS-E

One of the most impressive technical feats in the Audi community is the integration of modern smartphone
interfaces into the legacy RNS-E hardware. This is typically achieved through an RGB Interface Module or a
Raspberry Pi-based emulator.

The Technical Workflow of Integration
Since the RNS-E lacks a digital video input like HDMI, the integration modules tap into the Analog RGB (Red,



Green, Blue)pins intended for the original Audi TV Tuner. A CAN-bus sniffer is used to translate the RNS-E's
physical button presses into commands for the Android Auto/CarPlay software.

Benefits of this Approach:

* Maintains the OEM Aesthetic: No unsightly plastic dash kits or cheap aftermarket head units.

¢ Retains Steering Wheel Control: The volume and track skip buttons continue to function.

e High-Fidelity Audio: By using the RNS-E's native CD-Changer or AUX audio paths, sound quality remains
superior to many Bluetooth FM transmitters.

Troubleshooting and Failure Modes

Like any sophisticated piece of early 2000s electronics, the RNS-E has specific failure points that require technical
attention.

Common Issue 1: "Check Navigation DVD" Error

This is almost always caused by a failing laser diodeor a dirty lens. Because the RNS-E spins the DVD
constantly while the vehicle is on, the laser has a limited lifespan. The solution involves either cleaning the lens with
isopropyl alcohol or replacing the laser mechanism (typically a Sanyo SF-HD4) entirely.

Common Issue 2: SD Card Reading Errors

Users often attempt to use 16GB or 32GB cards in a 192-series unit. These units are limited by their hardware to
2GB SD cards (Non-HC). If you use a 4GB or larger card, the unit will simply display "Empty Card." For the newer
193-series PU units, ensure the cards are formatted to FAT32, as exFAT or NTFS are not supported.

Common Issue 3: Battery Drain After Retrofit

This occurs when the RNS-E is installed in a car that uses a different CAN-Bus protocol (e.g., retrofitting a 2006
unit into a 2002 car). The unit fails to receive the "Go to Sleep" command from the Gateway. The fix involves
installing a CAN-bus Gateway update or a specific filter module to intercept the power-down signal.

Case Study: Retrofitting Bluetooth and Audi Connect

In a real-world scenario, a user with an Audi A3 (8P) wants to add A2DP Bluetooth Music Streamingwhile
keeping the original RNS-E. The factory Bluetooth module only supports Hands-Free Profile (HFP - calls only).

Solution: The technician installs an AMI (Audi Music Interface) emulator that plugs into the CD Changer port.
Through VCDS coding (Module 37 - Navigation), the technician changes the coding from Oxxxxx to 0x1xxx to tell
the RNS-E that an external source is present. This allows the user to stream Spotify directly while controlling tracks
via the RNS-E's rotary dial. This hybrid approach leverages the system's existing analog-to-digital convertersto
maintain high audio clarity.

Summary of Strategic Importance

The Audi Navigation System plus (RNS-E) is more than just a GPS unit; it is a testament to Audi's "Vorsprung

durch Technik" philosophy. Its ability to be updated and adapted over two decades after its design phase speaks to
the quality of its internal components and the logical consistency of its operating system. For the technical writer
and the automotive engineer, it serves as a case study in modular hardware design and CAN-bus integration.
While the maps may age, the fundamental utility of a high-quality, tactile, and integrated communication hub
ensures that the RNS-E will continue to be maintained and upgraded by the technical community for years to come.



By understanding the nuances of its Quadlock pinouts, its laser specifications, and its firmware limitations, owners
can enjoy a premium, factory-integrated experience that rivals many modern entry-level infotainment systems.
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