
AUTOMOTIVE TECHNOLOGY

The Definitive Technical Guide to Audi Navigation System 
Plus (RNS-E): Hardware, Firmware, and Integration
Published: April 25, 2026  |  Index ID: #46

The Audi Navigation System plus (RNS-E)represents a pivotal milestone in the evolution of automotive

infotainment. Introduced in the early 2000s as a successor to the CD-based RNS-D, the RNS-E brought high-

resolution mapping, dual SD card storage, and a sophisticated MMI-like interface to models such as the Audi A3,

A4, and TT. Despite the emergence of modern smartphone-integrated systems, the RNS-E remains a cornerstone

for enthusiasts and technicians due to its robust engineering and deep integration with the vehicle's CAN-bus

architecture. Understanding the nuances of this system requires a deep dive into its hardware revisions, firmware

logic, and the intricate procedures required for maintenance and modernization.

Evolution of the RNS-E Platform

The RNS-E platform is generally categorized into two primary generations: the original 1st Generation (often 

referred to by the 192 part number prefix) and the 2010+ RNS-E 'PU' (Power Unit)(identifiable by the 193 part

number prefix). The transition between these generations marked a significant leap in processing power and

display technology.

First Generation (192 Units)

Launched around 2004, the original RNS-E featured a 6.5-inch LCD screen with a resolution of 400x240 pixels. It 

utilized a DVD-ROM drive for map data and supported two SD card slots for MP3 playback. However, these early 

units were limited by a 4GB SD card capacity constraint(non-SDHC) and slower CPU clock speeds, which

affected route calculation times.

Second Generation / RNS-E PU (193 Units)

Released circa 2010, the 'PU' version introduced a higher-resolution LED-backlit screen (800x480 pixels), 

providing significantly sharper text and graphics. More importantly, the internal hardware was upgraded to support 

SDHC cards up to 32GB, and the processor was enhanced to handle more complex data streams. This version

also improved the integration with the Audi Music Interface (AMI), allowing for better digital media management.

Technical Specifications and Hardware Comparison

To understand the operational capabilities of the RNS-E, we must examine the technical parameters that

differentiate the various hardware iterations. The following table provides a comprehensive side-by-side comparison

of the core specifications.



Feature 1st Gen (192 Series) 2nd Gen / PU (193 Series)

Display Type LCD (Low Contrast) LED (High Contrast)

Resolution 400 x 240 pixels 800 x 480 pixels

SD Card Support SD (Max 4GB, non-SDHC) SDHC (Max 32GB)

Processor Speed ~300 MHz ~600 MHz

Internal Memory 64MB RAM 128MB RAM

Glossy Bezel No (Matte) Yes (Piano Black / Glossy)

AMI Support Limited / Basic Full High-Speed Integration

Architecture and CAN-bus Integration

The RNS-E is not a standalone head unit; it is a node within the vehicle's Controller Area Network (CAN). It 

communicates with the Instrument Cluster (DIS - Driver Information System), the Multi-Function Steering Wheel 

(MFSW), and the diagnostic gateway. This integration is handled via the Infotainment CAN-bus, which operates at

a speed of 100 kbps.

The Role of the Quadlock Connector

Connectivity is managed through a standard 52-pin Quadlock connector. This interface facilitates power delivery,

speaker outputs, and signal inputs for the K-line (diagnostics), GALA (Speed Dependent Volume Control), and the

diversity antenna system. Understanding the pinout is critical for retrofitting the RNS-E into older vehicles or

integrating aftermarket Bluetooth modules.

•  Block A: Dedicated to speaker outputs (Front and Rear).

•  Block B: Includes inputs for CD changers or AMI interfaces.

•  Block C: Contains the critical CAN-High and CAN-Low lines, as well as the K-line diagnostic lead.

•  Block D: Power supply (Terminal 30), Ground (Terminal 31), and the Bose-pin for audio equalization.

Firmware Logic and Update Procedures

The firmware of the RNS-E dictates its feature set, language support, and compatibility with external hardware. For 

the 1st Gen units, Software Version 0650 is widely considered the final stable release for the European market

(SW 0260 for North America). Updating the firmware is a delicate process that involves reading the software

version from the system settings and providing the unit with a properly authored update disc.

Step-by-Step Firmware Update Workflow

Updating the RNS-E firmware is necessary for fixing bugs, improving GPS acquisition times, and ensuring

compatibility with newer map DVDs. The procedure is as follows:

1.  Verification: Power on the unit and navigate to 'Setup' &gt; 'Version' to identify the current SW (Software) and 

HW (Hardware) index.

2.  Preparation: Obtain a high-quality CD-R or DVD-R. Using low-quality media or high burning speeds (greater 

than 4x) often results in 'Disc Error' messages due to the sensitivity of the RNS-E laser.



3.  Ignition Management: Ensure the vehicle is connected to a battery tender or that the engine is running. A 

voltage drop during the flash process can brick the EEPROM, rendering the unit inoperative.

4.  Execution: Insert the update disc. The system should automatically detect the newer software version and 

prompt for an update. The progress bar will indicate 'Loading Software.'

5.  Finalization: Once the system reboots, verify the new version in the settings menu. Note that the system may 

perform a 'Language Update' immediately after the main firmware flash.

Navigation and Mapping Mechanisms

Unlike modern systems that use solid-state drives or cloud-based data, the RNS-E relies on Dual-Layer DVD 

(DVD-DL)media for map storage. This presents unique challenges regarding data access speeds and thermal

management. The laser assembly (specifically the SF-HD4 model) is a common failure point because it must

constantly read data from the dual-layer disc while the vehicle is in motion.

GPS Signal Processing

The RNS-E utilizes an external GPS antenna (usually a shark-fin on the roof or a puck antenna hidden in the 

dashboard). It processes signals using the WGS84 coordinate system. Technical accuracy in positioning is

maintained not just through satellites, but through 'Dead Reckoning.' The unit receives pulses from the ABS

sensors via the CAN-bus to track the vehicle's movement in tunnels or areas with poor satellite visibility.

Multimedia Integration and Bluetooth Pairing

One of the RNS-E's most valued features is its ability to integrate with external media. However, the native 

Bluetooth implementation in these units was primarily designed for HFP (Hands-Free Profile) only. It does not 

support A2DP (Advanced Audio Distribution Profile) for wireless music streaming out of the box.

Enabling A2DP Streaming

To achieve modern wireless audio, technicians typically utilize one of two methods:OEM Integration: Installing an 

Audi Music Interface (AMI) module and a compatible Bluetooth dongle.Aftermarket Emulation:Using devices like

the Tune2Air or specialized CAN-bus bridges that trick the RNS-E into thinking a CD changer is playing, while

actually routing audio via Bluetooth.

Bluetooth Pairing Protocol

Pairing a mobile device with the RNS-E (via the factory Bluetooth module) follows a specific security handshake:

1.  Turn on the ignition to make the Bluetooth module discoverable for 5 minutes.

2.  Search for 'Audi UHV' on the mobile device.

3.  Enter the default pin (usually 1234 or 0000).

4.  The RNS-E will then synchronize the phonebook, which is displayed on both the head unit and the 

instrument cluster DIS.

Comparative Analysis of Storage Media

The RNS-E was one of the first systems to utilize dual SD slots. However, the filesystem requirements are strict. 

The system uses FAT32 formatting. The differences in media handling between the 192 and 193 units are

summarized below.



Metric RNS-E 192 (Standard) RNS-E 193 (PU)

Max Files per Folder 400 files 2000+ files

Max Total Files 512 files Unlimited (limited by card size)

ID3 Tag Support Version 1.0 / 2.0 (Basic) Full Metadata Support

Card Type SD (Standard) SDHC / SDXC (formatted to FAT32)

Common Failure Modes and Troubleshooting

As the RNS-E ages, certain hardware vulnerabilities have become well-documented. A Senior Technical Writer

must address these to provide a complete operational overview.

1. Laser Deterioration ('CD/DVD Cannot be Read')

This is the most frequent issue. The high-powered laser required for dual-layer DVDs eventually loses its potency. 

Solution:Cleaning the lens with isopropyl alcohol is a temporary fix; the permanent solution involves replacing the

laser mechanism (SF-HD4) or the entire DVD drive (DV-04).

2. Ribbon Cable Fatigue

The motorized screen mechanism uses a flexible ribbon cable to connect the LCD to the mainboard. Constant 

opening/closing of the screen to access the SD slots can cause micro-fractures in the cable. Symptoms:Flickering

display or complete loss of image while the screen is in certain positions.

3. Battery Drain (Parasitic Draw)

When retrofitting an RNS-E into an older vehicle (e.g., a B6 A4 or a C5 A6), the system may not receive the 'Sleep' 

command via the CAN-bus. This keeps the internal cooling fan running, leading to a dead battery. Solution:

Updating the CAN Gateway or using a specialized wiring harness that correctly interprets the ignition logic.

Practical Field Guide: Retrofitting and Coding

For those upgrading from a Symphony II radio to an RNS-E, the physical installation is only half the task. The unit 

must be 'Coded' using a diagnostic tool like VCDS (Vag-Com Diagnostic System)to match the vehicle's specific

equipment.

VCDS Coding Logic

The RNS-E coding follows a 7-digit string (e.g., 0xxxxxx). Each digit represents a specific hardware configuration:

•  Digit 1: Country/Region (1=USA, 2=Europe).

•  Digit 2: Sound Characteristic (0=Linear, 1=A3, 2=A4, 5=A8).

•  Digit 3: Telephone/Bluetooth (0=No phone, 1=Factory Bluetooth).

•  Digit 4: Options (1=Aux, 2=CD Changer, 4=SAT Radio).

•  Digit 5: Multimedia (0=Standard, 1=TV Tuner).

Incorrect coding will result in issues such as missing navigation directions in the instrument cluster or the Bose

amplifier not activating correctly.

Broader Implications for Modern Audi Ownership



The RNS-E system remains a testament to Audi’s engineering philosophy of the mid-2000s—prioritizing tactile 

feedback, logical menu structures, and deep vehicle integration. While its native navigation maps are being phased 

out in terms of official updates, the hardware itself serves as an excellent foundation for modern upgrades. Many 

owners now use the RNS-E as a 'slave' display for Apple CarPlay or Android Auto interfaces that hide behind the 

factory dash, preserving the Original Equipment Manufacturer (OEM)aesthetic while gaining 21st-century

functionality.

Technical mastery of the RNS-E involves more than just knowing how to operate the buttons; it requires an

understanding of the interplay between the CAN-bus environment, the limitations of optical storage media, and the

specific firmware versions that unlock the system's full potential. For the technician or the enthusiast, the RNS-E is

not just a radio; it is a complex computer that serves as the central nervous system for the vehicle’s cabin

experience. Proper maintenance of the laser assembly, careful management of firmware updates, and correct

diagnostic coding ensure that this sophisticated piece of German engineering continues to function reliably for

years to come.
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