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The Audi Navigation Plus RNS-D(Radio Navigation System - D) represents a pivotal era in automotive
infotainment. Introduced in the late 1990s and utilized across flagship models like the Audi A4 (B6), A6 (C5), and
A8 (D2), this unit was a pioneer in integrated GPS technology. However, as these vehicles transition into the
category of modern classics, owners face increasing challenges with hardware degradation. This technical guide
provides a comprehensive framework for diagnosing, repairing, and maintaining the RNS-D system, ensuring its
longevity and functionality in a modern context.

1. System Architecture and Component Overview

To effectively repair the RNS-D, one must understand its underlying hardware architecture. Manufactured primarily
by Blaupunkt, the RNS-D is a double-DIN head unit characterized by its 5-inch 4:3 ratio TFT display and physical
rotary controls. Unlike its successor, the RNS-E (which utilizes DVD-based maps and SD cards), the RNS-D relies
on CD-ROM DX technology.

1.1 Internal Hardware Modules

The unit is composed of several discrete modules that can be individually serviced or replaced:

e The Optical Drive (CD-ROM): Responsible for reading navigation data. This is the most common failure point
due to laser degradation.

« The Main Logic Board: Houses the CPU, EEPROM (where the anti-theft code is stored), and audio
processing chips.

« The Front Interface Panel (Fascia): Contains the TFT screen, backlit buttons, and rotary encoders.

¢ The Tuner Module: Handles FM/AM reception and TMC (Traffic Message Channel) data.

1.2 Connection Interface (Pinout Analysis)

The RNS-D utilizes the standard ISO connection format, but with specific Audi-centric variations for CAN-bus and
GALA (speed signal) integration. Understanding the pinout is essential for troubleshooting power issues or "Save
Mode" lockouts.



Connector Block Pin Number Function Technical Specification

Block A (Black) Pin 4 Terminal 30 (Permanent Main power supply from
+12V) battery.

Block A (Black) Pin 7 Terminal 15 (Switched Ignition signal for unit wake-
+12V) up.

Block A (Black) Pin 8 GND (Terminal 31) Chassis ground connection.

Block C (Mini-ISO) Pins 13-20 CD Changer / Line Out Analog audio signals for

external amps.

2. Diagnostic Procedures and Common Failure Modes

Effective troubleshooting begins with identifying whether a fault is mechanical, electrical, or software-based. Below
are the most prevalent issues encountered with the RNS-D system.

2.1 The "Please Insert Navigation CD" Error

This is typically caused by a dirty or failing optical pickup (laser). Over time, the lens becomes clouded by dust or
the laser diode loses its emission intensity. Before replacing the hardware, a 99% Isopropyl Alcoholcleaning of
the lens should be attempted using a lint-free swab.

2.2 Rotary Encoder Failure (The "Lost Click")

The RNS-D features two primary rotary knobs. The right-hand knob is used for scrolling and selection. A common
mechanical failure occurs when the internal spring-loaded detent mechanism shears or the solder joints on the
PCB crack due to physical stress. Symptoms include the cursor jumping erratically or the "Push-to-Select" function
failing to register.

2.3 Anti-Theft Code Lockout

If the unit is disconnected from the battery, it requires a 4-digit PIN. If an incorrect code is entered multiple times,
the unit enters a "Safe Mode" lockout. This is not just a software timer; in some firmware versions, it requires a
constant 12V supply for 60 minutes without interruption to reset the entry attempt counter.

3. Step-by-Step Repair Guide: Laser Replacement

If cleaning fails, the laser unit (typically the SF-C99 or SF-C93model) must be replaced. This procedure requires
precision and static electricity precautions.

3.1 Required Tools

e Torx T6 and T8 precision screwdrivers.

¢ Radio removal keys (4x) for Audi double-DIN units.

« Soldering iron (for removing the anti-static shorting bridge on new lasers).
e Tweezers and plastic prying tools.

3.2 Disassembly Workflow

1. Extraction: Insert the four removal keys into the slots on the front panel until they click. Pull the unit forward
and disconnect the wiring harnesses.
2. Top Cover Removal: Remove the four screws securing the top metal plate to expose the CD-ROM drive



mechanism.

3. Drive Isolation: Carefully disconnect the ribbon cables (FFC) connecting the drive to the mainboard. Ensure
the locking tabs on the connectors are pulled out gently before removing the cables.

4. Laser Access: Remove the CD-ROM drive assembly. Invert it to access the laser sled. You will need to
manually rotate the drive motor gears to move the laser head to the center of the rail for easier removal.

5. Installation: Swap the old laser for the new unit. Crucial Step: Most replacement lasers come with a small
solder bridge to protect against static. This MUST be desoldered before the unit will function.

4. Electronic Analysis of the Rotary Push Button

The rotary encoders on the RNS-D are incremental encoders with a push-switch function. They operate on a
Quadrature Encodingprinciple, where two signals (A and B) are generated 90 degrees out of phase. By analyzing
which signal leads, the CPU determines the direction of the turn.

4.1 Troubleshooting Logic Table



Symptom Probable Electronic Cause Verification Method

No response to turning Open circuit on Signal A or B lines. Check continuity from encoder pins to
MCU.
Erratic scrolling (skipping) Internal contact oxidation or debris. Apply DeoxIT contact cleaner or

replace encoder.

Push function inactive Mechanical failure of the tactile switch. Test pin continuity when pressed.

5. Restoring Aesthetics: Button and Fascia Repair

Audi's use of "soft-touch" paint in the early 2000s resulted in peeling buttons that look unsightly. While replacing the
entire unit is expensive, there are two primary restoration methods:

5.1 The Sticker Overlay Method

Precision-cut vinyl decals are available that mimic the original iconography. For successful application:

Clean the button surface thoroughly with degreaser to remove all oils and remaining soft-touch coating.
Use tweezers to align the decal.
Apply gentle heat from a hair dryer to cure the adhesive for a factory-like finish.

5.2 Micro-Painting

For purists, sanding the button down and using a matte black automotive interior paint with a stencil is the preferred
technical route. This requires the removal of the front fascia and individual button disassembly.

6. Wiring and Loom Integration: RNS-D to RNS-E Upgrades

Many owners choose to replace the RNS-D with the newer RNS-E. However, the wiring is not "plug-and-play.” The
RNS-D uses ISO connectors, while the RNS-E uses a Quadlockconnector. Furthermore, the RNS-D often relies
on an analog GALA signal for speed sensing, whereas the RNS-E requires CAN-bus high/low signals for speed
and illumination data.

6.1 The CAN-bus Dilemma

In older vehicles (Pre-2001), the RNS-D may be wired in a non-CAN configuration. To install a modern head unit or
repair a savaged loom, one must often tap into the Infotainment CANwires located behind the instrument cluster
(Green connector, pins 18 and 19 typically). Failing to provide a proper CAN signal will result in the unit turning off
every 30 minutes and no illumination synchronization.

7. Advanced Troubleshooting: VCDS Diagnostics

Using the VCDS (VAG-COM Diagnostic System) is essential for deep-level troubleshooting. By connecting to
Address 37 (Navigation) or Address 56 (Radio), technicians can read real-time data blocks.

e Measuring Block 001: Displays the number of visible satellites. If 0, check the GPS antenna (Triplex antenna)
for water ingress.
e Measuring Block 002: Shows the status of the GALA signal. If the value remains 0 while driving, the unit



cannot track the vehicle's position accurately on the map.
e Fault Codes: 00862 (Antenna for GPS - R50/R52), 00625 (Vehicle Speed Signal), 01317 (Control Module in
Instrument Cluster - J285).

8. Mathematical Model for GPS Positioning in Legacy Systems

The RNS-D calculates position using a combination of satellite trilateration and Dead Reckoning. Dead reckoning
is critical when the GPS signal is lost (e.g., in tunnels).

The basic formula for Dead Reckoning used by the RNS-D internal processor is:
Positionnew = Positionold + (Velocity &times; Time &times; cos(&theta;))

Where &theta; represents the heading obtained from the internal solid-state gyroscope. If the GALA (Velocity)
signal is missing, the RNS-D cannot perform this calculation, leading to the "floating map" syndrome where the
cursor moves erratically across the screen.

Summary of Technical Best Practices

The preservation of the Audi RNS-D system requires a multi-faceted approach. Hardware maintenance, specifically
the cleaning and eventual replacement of the optical laser, is the most effective way to ensure navigation
functionality. Mechanical issues with rotary encoders can be mitigated with high-quality contact cleaners or
precision soldering. For owners dealing with cosmetic wear, vinyl restoration kits offer a cost-effective solution to
maintain the vehicle's interior value.

While the RNS-D is technically obsolete compared to modern smartphone-based navigation, its integration into the
vehicle's ecosystem—specifically the display of directions in the Driver Information System (DIS) between the
gauges—remains a highly desirable feature for enthusiasts. By following the technical specifications and procedural
guides outlined above, the RNS-D can continue to serve as a functional and period-correct piece of automotive
history. Maintaining the integrity of the original wiring loom and utilizing diagnostic tools like VCDS ensures that
these units remain more than just a decorative piece of the dashboard, but a working testament to Audi's
engineering heritage.
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